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1 | Abstract 
 

Background 

Randomised clinical trials (RCTs) are the gold standard for evaluating intervention effects, 

however, conventional RCTs are bureaucratic, costly, inflexible, and often inconclusive. Adaptive 

platform trials are increasingly used as they can reduce barriers and are more flexible, and thus 

come with a higher probability of obtaining conclusive results faster at lower costs. 

 

Objectives 

This core protocol describes the methodological framework for the Intensive Care Platform Trial 

(INCEPT), which will be used to assess the effects of interventions used in adults acutely admitted 

to the intensive care unit (ICU). 

 

Design 

INCEPT is an investigator-initiated, pragmatic, parallel-group, randomised, embedded, 

multifactorial, domain-based, international, adaptive platform trial. INCEPT uses adaptive stopping 

and arm-dropping rules, as well as fixed and response-adaptive randomisation. 

 

Domains and interventions 

Comparable groups of interventions will be nested in domains, which have conceptual similarities 

with stand-alone randomised trials. Specific domains may be either open label or blinded. 

Domains will continuously be added to INCEPT and conducted following domain-specific 

appendices to the core protocol. Domains will be closed, i.e., arms will not be added to domains 

once started.  

 

Inclusion and exclusion criteria 

Adults acutely admitted to the ICU will be screened if they are eligible for at least one active 

domain. The only platform-level exclusion criteria are 1) informed consent after inclusion expected 

to be unobtainable and 2) patients admitted under coercive measures. Additional inclusion and 

exclusion criteria will be domain-specific. 

 

Stakeholder involvement 

Stakeholder involvement is central in INCEPT and ensured through a central advisory board 

comprising various key stakeholder and national and international research panels consisting of 

ICU survivors, family members, clinicians, and researchers. Stakeholders have been involved in the 

development of the overall platform trial and continued involvement is planned with pre-specified 

minimum requirements for involvement in INCEPT and all domains.   
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Outcomes 

The following core outcomes will be evaluated in all INCEPT domains: 

• All-cause mortality at 30, 90, and 180 days 

• Days alive without life support at 30 and 90 days 

• Days alive and out of hospital at 30 and 90 days 

• Days free of delirium at 30 days 

• Health-related quality of life at 180 days evaluated using EQ-5D-5L index values and EQ 

VAS 

• Cognitive function at 180 days evaluated using the Mini MoCA test 

• One or more domain-specific safety outcomes 

 

Each domain will use one of the core outcomes as the primary outcome and the guiding outcome 

driving all adaptations. 

 

Statistical methods 

Primary analyses will generally be conducted in the intention-to-treat population of each domain. 

INCEPT primarily uses Bayesian statistical methods with neutral priors conveying either minimal 

information or some scepticism, although specific domains may use conventional, frequentist 

statistical methods. Outcomes will generally be analysed using logistic and linear regression 

models adjusted for pre-specified anticipated prognostic baseline characteristics, followed by 

calculation of sample-average estimates and intervention effects using G-computation. Results will 

be presented for each intervention and comparisons presented on both the absolute (risk 

differences and mean differences) and relative (risk ratios and ratios of means) scales with 95% 

credible intervals and probabilities of superiority. INCEPT will generally use constant, symmetric 

stopping rules for superiority/inferiority based on the guiding outcome; domains may use stopping 

rules for practical equivalence or futility based on the posterior distribution of the guiding 

outcome on the absolute scale. All stopping rules will be binding. Response-adaptive 

randomisation, either with or without restrictions, may be used based on the posterior 

distribution for the guiding outcome. Missing data will be multiply imputed. Additional secondary 

analyses (e.g., per-protocol analyses), sensitivity analyses, and analyses of heterogeneity in 

intervention effects according to pre-defined baseline characteristics may be specified for each 

domain and undertaken once a domain has stopped. Domains will be designed and evaluated 

using statistical simulation. 

 

Estimated timeline 

We expect that INCEPT will launch and include the first participant in the second quarter of 2025. 

INCEPT has been designed to run perpetually with domains continuously added and stopped and 

without a planned stopping date for the overall platform. 
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Funding 
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support from Savværksejer Jeppe Juhl og hustru Ovita Juhls Mindelegat, Grosserer Jakob 
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2 | Administrative information 
 

2.1 | Sponsor and management committee 

 

Sponsor 

Anders Perner, MD, PhD, senior staff specialist and professor 

Department of Intensive Care 4131 

Copenhagen University Hospital – Rigshospitalet 

Blegdamsvej 9, DK-2100, Copenhagen, Denmark 

Phone: +45 3545 8333 

Email: anders.perner@regionh.dk 

 

INCEPT management committee 

The INCEPT management committee will consist of key persons at the coordinating centre, 

representatives of all partners in INCEPT, and all participating countries and Danish regions. 

In addition, the sponsor (or a delegate) of each active domain will be included in the platform 

management committee. If domain sponsors have conflicts of interest with regards to other 

domains or the general management (e.g., in case of partnerships with industry or commercial 

actors), they will only hold an advisory role. The roles of the platform and domain sponsors and 

platform and domain management committees are summarised in section 16.1. The complete 

management committee will be made available on the INCEPT website before the first inclusion 

and continuously updated as relevant. 

 

2.2 | Coordinating and methodological centres 
 

A list of key persons at the coordinating and methodological centres will be made available on the 

INCEPT website before the first inclusion and continuously updated as relevant. 

 

Central coordinating centre 

Department of Intensive Care 4131, Copenhagen University Hospital – Rigshospitalet 

Blegdamsvej 9, DK-2100, Copenhagen, Denmark 

Phone: +45 3545 7450 

Email: contact@incept.dk 

Website: www.incept.dk 

 

Methodological and statistical centres 

Department of Intensive Care 4131, Copenhagen University Hospital – Rigshospitalet 

Blegdamsvej 9, DK-2100, Copenhagen, Denmark 

 

mailto:anders.perner@regionh.dk
mailto:contact@incept.dk
http://www.incept.dk/
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Section of Biostatistics, Department of Public Health, University of Copenhagen 

Østre Farimagsgade 5, DK-1014, Copenhagen, Denmark 

 

Data management centre 

Department of Intensive Care 4131, Copenhagen University Hospital – Rigshospitalet 

Blegdamsvej 9, DK-2100, Copenhagen, Denmark 

 

Advisory board, research panels, and independent data monitoring and safety committees 

A central advisory board and multiple research panels consisting of key stakeholders including ICU 

survivors and family members, clinicians, trialists, methodologists/biostatisticians, and other 

relevant stakeholders (e.g., representatives of hospital management, legal units, and health 

economists) will advise the platform and domain management committees on central aspects 

related to the conduct of INCEPT or specific domains (section 11). In addition, independent data 

monitoring and safety committees (IDMSCs) will be established for each domain (section 17). 

 

2.3 | Investigators and clinical trial sites 

 

A list of all investigators (including all national and local investigators) and clinical trial sites will be 

available with the registration in the Clinical Trials Information System (CTIS) prior to initiation of 

INCEPT and subsequently continuously updated by the platform management committee. An 

overview of the participating sites in each domain will be available and continuously updated at 

the INCEPT website.  

 

2.4 | Protocol contributors 
 

The following persons have contributed to the INCEPT core protocol: 

 

Anders Granholm, Department of Intensive Care, Copenhagen University Hospital – Rigshospitalet, 

Copenhagen, Denmark and Section of Biostatistics, Department of Public Health, University of 

Copenhagen, Copenhagen, Denmark (protocol lead, methods lead) 

Morten Hylander Møller, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark (senior methodologist and trialist) 

Anders Perner, Department of Intensive Care, Copenhagen University Hospital – Rigshospitalet, 

Copenhagen, Denmark (sponsor) 

Benjamin Skov Kaas-Hansen, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark (data lead, methodologist) 
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Theis Lange, Section of Biostatistics, Department of Public Health, University of Copenhagen, 

Copenhagen, Denmark (senior biostatistician) 

Aksel Karl Georg Jensen, Section of Biostatistics, Department of Public Health, University of 

Copenhagen, Copenhagen, Denmark and Department of Intensive Care, Copenhagen University 

Hospital – Rigshospitalet, Copenhagen, Denmark (biostatistician) 

Marie Warrer Munch, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark 

Maj-Brit Nørregaard Kjær, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark (stakeholder involvement lead) 

Lars Wiuff Andersen, Department of Intensive Care, Aarhus University Hospital, Aarhus, Denmark 

Olav Lilleholt Schjørring, Department of Anaesthesia and Intensive Care, Aalborg University 

Hospital, Aalborg, Denmark 

Bodil Steen Rasmussen, Department of Anaesthesia and Intensive Care, Aalborg University 

Hospital, Aalborg, Denmark 

Hans-Christian Thorsen-Meyer, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark 

Marie Oxenbøll Collet, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark 

Stine Estrup, Department of Intensive Care, Copenhagen University Hospital – Rigshospitalet, 

Copenhagen, Denmark 

Lone Musaeus Poulsen, Department of Anaesthesiology, Zealand University Hospital, Køge, 

Denmark 

Ole Mathiesen, Centre for Anaesthesiological Research, Department of Anaesthesiology, Zealand 

University Hospital, Køge, Denmark 

Mathias Maagaard, Centre for Anaesthesiological Research, Department of Anaesthesiology, 

Zealand University Hospital, Køge, Denmark 

Thomas Strøm, Department of Anaesthesia and Critical Care Medicine, Hospital Sønderjylland, 

University of Southern Denmark, Aabenraa, Denmark and Department of Intensive Care, Odense 

University Hospital, Odense, Denmark 

Steffen Christensen, Department of Intensive Care, Aarhus University Hospital, Aarhus, Denmark 

Tine Sylvest Meyhoff, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark 

Camilla Rahbek Lysholm Bruun, Department of Intensive Care, Copenhagen University Hospital – 

Rigshospitalet, Copenhagen, Denmark 

Frederik Keus, Department of Critical Care, University Medical Center Groningen, University of 

Groningen, the Netherlands 

Peter Rossing, Steno Diabetes Center Copenhagen, Copenhagen, Denmark 

Asger Granfeldt, Department of Intensive Care, Aarhus University Hospital, Aarhus, Denmark 

Anne Craveiro Brøchner, Department of Anaesthesia and Intensive Care, Kolding Hospital, 

University Hospital of Southern Denmark, Kolding, Denmark 
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Theis Skovsgaard Itenov, Department of Anaesthesiology and Intensive Care, Copenhagen 

University Hospital – Bispebjerg and Frederiksberg Hospital, Copenhagen, Denmark 

Nick Meier, Department of Intensive Care, Copenhagen University Hospital – Rigshospitalet, 

Copenhagen, Denmark 

Rikke Faebo Larsen, Department of Intensive Care, Rigshospitalet (INCEPT project coordinator) 

Maria Cronhjort, Department of Clinical Sciences, Karolinska Instituttet, Stockholm, Sweden 

Jon Henrik Laake, Department of Anaesthesiology and Intensive Care Medicine, Division of 

Emergencies and Critical Care, Oslo University Hospital, Oslo, Norway 

Johanna Hästbacka, Department of Anesthesia and Intensive Care, Tampere University Hospital 

and Tampere University, Tampere, Finland 

Carmen Andrea Pfortmueller, Inselspital, Bern University Hospital, University of Bern, Bern, 

Switzerland 

Martin Siegemund, Intensive Care Medicine, University Hospital Basel, and Department of Clinical 

Research, University of Basel, Basel, Switzerland 

Martin Ingi Sigurdsson, Anaesthesiology and Intensive Care Medicine, Landspital - The National 

University Hospital of Iceland, Reykjavik, Iceland 

Lars Peter Kloster Andersen, Department of Anaesthesiology, Zealand University Hospital, Køge, 

Denmark 

Davide Placido, Department of Intensive Care, Copenhagen University Hospital – Rigshospitalet, 

Copenhagen, Denmark 

 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
12 

3 | Abbreviations 
 

ACT EU: Accelerating Clinical Trials in the EU 

AE: adverse event 

API: application programming interface 

AR: adverse reaction 

ATC: Anatomical Therapeutic Chemical (drug classification system) 

bCAM: Brief Confusion Assessment Method 

CAM-ICU[-7]: Confusion Assessment Method for the Intensive Care Unit [-7] 

CONSERVE: CONSORT and SPIRIT Extension for RCTs Revised in Extenuating Circumstances 

statement 

CONSORT-ACE: Adaptive designs CONSORT Extension 

CONSORT: Consolidated Standards of Reporting Trials statement 

CrI: credible interval 

CRIC: Collaboration for Research in Intensive Care 

CRP: C-reactive protein 

CT: computer tomography (scan) 

CTIS: Clinical Trials Information System 

ECG: electrocardiogram 

eCRF: electronic case report form 

EMPRESS: Empirical Meropenem versus Piperacillin/Tazobactam for Adult Patients with Sepsis trial 

EPR: electronic patient record 

EQUATOR: Enhancing the QUAlity and Transparency of health Research 

EU: European Union 

EUCT number: European Union Clinical Trials Information System (CTIS) number 

FDA: United States Food and Drug Administration 

FHIR: Fast Healthcare Interoperability Resources standard 

GCP: Good Clinical Practice 

GCS: Glasgow Coma Scale 

GDP: gross domestic product 

GDPR: General Data Protection Regulation 

HRQoL: health-related quality of life 

ICDSC: Intensive Care Delirium Screening Checklist 

ICH: International Council for Harmonisation of Technical Requirements for Pharmaceuticals for 

Human Use 

ICH-GCP: International Council for Harmonisation on Good Clinical Practice 

ICMJE: International Committee for Medical Journal Editors 

ICU: intensive care unit 
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IDMSC: independent data monitoring and safety committee 

IL: interleukin 

INCEPT: the Intensive Care Platform Trial 

IQR: interquartile range 

ITT: intention-to-treat 

kg: kilogram 

L: litre 

m: meter 

MAE: median absolute error 

MAAS: Motor Activity Assessment Scale 

MD: mean difference 

MI: multiple imputation 

Mini MoCA: Montreal Cognitive Assessment test, 5-minute version 

mmHg: millimetres of mercury 

mmol: millimoles 

NIHR: National Institute for Health and Care Research 

OR: odds ratio 

PaO2: arterial partial pressure of oxygen 

PP: per-protocol 

Pr: probability 

RASS: Richmond Agitation-Sedation Scale 

RCT: randomised clinical trial 

RD: risk difference 

REMAP-CAP: Randomized Embedded Multifactorial Adaptive Platform trial for Community-

Acquired Pneumonia 

RLS85: Reaction Level Scale 

RMSE: root mean squared error 

ROBUST: Reporting of Bayes Used in clinical STudies guideline 

RoM: ratio of means 

RR: relative risk 

RRT: renal replacement therapy 

RSS: Ramsay Sedation Scale 

SAE: serious adverse event 

SAR: serious adverse reaction 

SAS: Sedation Agitation Scale 

Short CAM: Short Confusion Assessment Method 

SmPC: Summary of Product Characteristics 

SMS-ICU: Simplified Mortality Score for the Intensive Care Unit 

SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials statement 

SUSAR: suspected unexpected serious adverse reaction 
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UCPH: University of Copenhagen 

WHO: World Health Organization 

YYYY-MM-DD: year, month, day 

μmol: micromoles 
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4 | Core protocol structure and overview 
 

The latest and previous versions of the core protocol will be made publicly available on the INCEPT 

website (www.incept.dk) prior to trial initiation and a manuscript describing the rationale and key 

design features will be submitted to a peer-reviewed, international medical journal. Similarly, the 

latest and previous version of all protocol appendices (including domain-specific appendices and 

national/local appendices) will be made publicly available on the INCEPT website before they 

become effective. 

 

4.1 | Core protocol 

 

This core protocol describes the overarching methodological and organisational aspects of the 

INCEPT platform trial. In several sections, the protocol includes multiple methodological options; 

different choices and combinations thereof will be chosen for specific domains on the platform as 

described in the domain-specific appendices. 

 

4.2 | Appendices 

 

Separate domain-specific appendices describe each domain including backgrounds/rationales, 

interventions, and methodological choices for each domain. Generally, statistical analysis plans 

will be contained within the domain-specific appendices and relevant sections of the core 

protocol. National/local appendices describe any adaptations of INCEPT necessary in specific 

countries or regions. Additional appendices may be developed as necessary. The following 

appendices are included as part of the core protocol document (with all other appendices being 

separate documents, available at the INCEPT website): 

 

• Appendix 1 (section 21.1): completed reporting checklists 

• Appendix 2 (section 21.2): frequent serious adverse events in intensive care patients 

• Appendix 3 (section 21.3): example domain inclusion flowchart 

• Appendix 4 (section 21.4): example baseline and outcome data tables 

• Appendix 5 (section 21.5): variable definitions 

 

  

http://www.incept.dk/


The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
16 

5 | Objectives and lay description 
 

5.1 | Objectives 

 

Randomised clinical trials (RCTs) are essential for comparing intervention effects [1]. However, 

conventional RCTs come with challenges related to both the chances of obtaining conclusive and 

clinically useful results and to regulatory burden, infrastructure, data collection, timeliness, and 

costs [2]. The primary objective of the Intensive Care Platform Trial (INCEPT) research programme 

is to establish an investigator-initiated adaptive platform trial to overcome or mitigate these 

challenges. INCEPT will facilitate efficient and rigorous assessment of interventions used in 

critically ill adults by establishing a broad intensive care unit (ICU) based platform trial with 

regulatory frameworks, including protocols and contracts; flexible and improved methodology; 

substantial involvement of relevant stakeholders including ICU survivors and members of the 

public; and automated data capture through integration with electronic patient records (EPRs) and 

registers. INCEPT will primarily focus on interventions in common use where practice differs 

among clinicians, but other interventions may similarly be assessed on the platform. 

 

The INCEPT core protocol describes the central platform trial features and methods and outlines 

the necessary choices when preparing domains, in which specific interventions are compared. 

Domains are conceptually comparable stand-alone ‘trials’ running on the platform. In addition, the 

INCEPT research programme aims to solve methodological and practical issues related to trial 

conduct in the critically ill and to provide guidance to fellow trialists on the conduct of adaptive 

trials including adaptive platform trials. Further, the core protocol describes involvement of key 

stakeholders (including patient and public involvement) in INCEPT through a central advisory 

board and multiple research panels, including involvement in the development of a core outcome 

set for general ICU patients [3,4]. In addition, we are developing tools and guidance that will help 

other researchers understand and conduct similar platform trials, which is identified as a pressing 

need by the World Health Organization (WHO) [1]. We are also establishing a solid and lasting 

integration between trial infrastructure, EPRs, and clinical databases and registers to automate 

data collection. Finally, as part of INCEPT we aim to later establish additional biobanking 

infrastructure and a framework for conducting health economic analyses. 

 

The overall objectives of the INCEPT programme are, thus, to establish an adaptive platform trial 

that will facilitate better, more efficient, faster, and cheaper comparisons of interventions used in 

critically ill ICU patients with higher probabilities of conclusive results. This will lead to faster 

improvements in the quality of care provided to ICU patients; development of infrastructure that 

will support this and decrease laborious, error-prone, and time-consuming manual data entry; and 

increased involvement of patients, public and other relevant stakeholder in the research progress 

to maximise relevance and value for patients and their family members, hospitals, and society. 
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5.2 | Lay description 

 

Among critically ill patients, many die, and many of the survivors and their family members 

struggle for years with reduced quality of life [5]. Critically ill patients are treated in intensive care 

units (ICUs). Here, they receive life support, e.g., mechanical ventilation and advanced support of 

the circulation (heart and blood vessels) and kidneys. In addition, ICU patients receive many other 

treatments. It is, however, uncertain if all the treatments provide value for the patients [6]. The 

desirable effects of many treatments are uncertain, and some may be wasteful or even harmful 

[7,8]. 

 

Clinical trials are essential to validly assess the desirable and undesirable effects of different 

treatments [1]. However, conventional clinical trials have limitations [2]: 

- They typically only assess a single question related to a single comparison of treatments at 

a time. 

- They are often not very flexible, including with regards to the number of participants 

needed, and this increases the risk that a trial will end up as inconclusive. 

- There is no or limited re-use or sharing of infrastructure across trials, leading to duplicate 

work and resource use. 

- Trial participants do usually not benefit from the obtained knowledge before the trial 

concludes. 

- Involvement of patients, family members, and other stakeholders is typically limited, which 

may decrease the relevance of the questions addressed [9]. 

 

With the Intensive Care Platform Trial (INCEPT), we aim to tackle these challenges by establishing a 

flexible platform trial that continuously learns from the obtained results. The platform trial may 

run forever with simultaneous and continuous assessment of many treatments. INCEPT will 

continuously learn from the accrued data and use these to improve the treatment of both 

participating and future patients. With INCEPT, we are also building a framework for thorough and 

extensive involvement of key stakeholders, including patients and family members. INCEPT will 

improve the way clinical trials are done and increase the probabilities that treatments are 

improved. This will: 

- Directly improve outcomes for ICU patients. 

- Relieve a strained healthcare system by discarding inefficient or harmful treatments. 

- Ensure that new treatments are beneficial or cost-effective before implementation. 

- Lower the costs and burdens of assessing more treatments in the critically ill. 

 

Finally, as part of the INCEPT research programme, we are developing tools and guidance to help 

researchers implement adaptive platform trials in other clinical settings or diseases. 
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6 | Background 
 

6.1 | Clinical trials in acutely admitted ICU patients 

 

The most critically ill patients are admitted to intensive care units (ICUs) for life supportive 

treatments, e.g., advanced respiratory support, advanced circulatory support, and renal 

replacement therapy (RRT). Approximately 25,000-30,000 patients are admitted to Danish ICUs 

each year [10,11], a number that is expected to increase in coming years due to demographic 

changes [12]. 

The overall mortality in general ICU patients in Denmark is approximately 20% after 30 days [11], 

and survivors suffer from long hospital stays and recovery periods, and decreased health-related 

quality of life (HRQoL) [13,14]. Further, ICUs consume vast amounts of healthcare and financial 

resources, e.g., up to 1% of the gross domestic product (GPD) in the United States [15]. Thus, 

critical illness is a huge burden on patients, their family members, and society [5]. Only 

approximately 10% of ICU interventions are supported by evidence of high certainty [6], with the 

rest based on physiological rationales, tradition, and evidence of lower certainty, including results 

from non-randomised studies. Lack of clinically relevant effects or even harm has been shown 

alarmingly often for interventions that have been assessed in RCTs, and increased mortality has 

been shown almost as often as reduced mortality [7,8]. Consequently, multiple recent RCTs have 

led to several interventions no longer being used routinely [16–19]. RCTs of common and new 

interventions (before implementation in clinical practice) are hence essential to ensure optimal 

care of critically ill patients and optimal use of resources in healthcare systems. 

 

While RCTs are essential [1], conventional RCTs (i.e., parallel group, 2-arm RCTs with fixed 

allocation profiles and sample sizes, analysed using frequentist statistical methods) come with 

limitations [2]. Most RCTs conducted in the intensive care setting have been unable to firmly show 

superiority of the interventions assessed [7,20], with uncertainty precluding firm conclusions 

about small-to-moderate clinically relevant effects. There are likely multiple reasons for this. First, 

the effects of most interventions used in the ICU are likely relatively small. While small differences 

in intervention effects may be important when used for many patients world-wide [1], they are 

difficult to substantiate in an average-sized RCT. Second, over-optimistic assumed effect sizes and 

incorrect assumed baseline outcome distributions (e.g., control group event rates) have frequently 

been used in previous RCTs conducted in the ICU [21–25]. This may lead to uncertain results [25], 

making RCT unable to firmly refute or confirm clinically relevant effect sizes, with the risk that 

results are erroneously interpreted as if there are no differences between interventions [22,26]. 

Third, conventional RCTs are inflexible with predefined sample sizes and no or few interim 

analyses with very strict criteria for stopping before the full sample size has been reached. Thus, 

there is not only a risk of inconclusiveness despite inclusion of the planned number of participants, 

but also a risk that trials continue longer than necessary, thereby wasting limited research 
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resources and potentially exposing participants to potential harm while delaying benefit for other 

patients from the trial results [2]. Finally, involvement of relevant stakeholders (including ICU 

survivors and family members) is essential to keep research focused on the questions most 

relevant to patients [1]. While stakeholder involvement seems on the rise [27,28] and is 

increasingly recommended [29], it is still relatively uncommon in the ICU setting [9,30] where 

research agendas are primarily set by academic and industry researchers [31]. 

 

6.2 | Adaptive platform trials 

 

Adaptive trials 

Adaptive trials use results from pre-defined adaptive (interim) analyses of data to modify the 

ongoing trial [32]. To ensure the integrity of the trial and the validity of the results, this is done 

according to clear, pre-specified adaptations rules [32–34]. Many large RCTs conducted in critically 

ill patients are technically adaptive due to the use of conventional (frequentist) group sequential 

designs with pre-planned interim analyses and stopping rules [32], however, the extent of 

adaptivity is typically limited. Increasingly, more complex adaptive designs (with more adaptive 

analyses and multiple types of adaptations) are used, including adaptive platform trials which are 

complex, flexible designs with multiple adaptive elements [35,36]. 

 

Adaptive trials may use several adaptive features, including adaptive stopping, adaptive arm-

dropping, response-adaptive randomisation, and adaptive enrichment [2,37,38] as illustrated in 

Figure 1.  
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Figure 1. Adaptive trial flow

 
Illustration of the flow in an adaptive trial with adaptive stopping, arm-dropping, allocation, and enrichment as 

described in the text. Not all adaptive features are used in every adaptive trial (or adaptive platform trial domain). 

 

Adaptive stopping and arm-dropping rules make trials flexible and limit the influence of the 

assumptions used to estimate fixed sample sizes. This can increase trial efficiency (i.e., decrease 

sample sizes) and the chance of conclusive results [2,39–42], especially if inferior arms are 

dropped early in multi-arm trials (>2 arms), leading to increased allocation to better-performing 

arms. While concerns have been raised about slight inflation of effect estimates in trials stopped 

early, the likelihood, magnitude, and implications of this are limited in realistic scenarios, 

especially in larger trials and when constant stopping thresholds are used throughout [43–46]. This 

potential downside is outweighed by the benefits of allowing early stopping according to pre-

specified and adequately evaluated rules (section 9.4 and section 9.9). Stopping rules for 

superiority, inferiority, practical equivalence, and/or futility may be used, typically in combination 

with a pre-specified maximum number of participants [2,38]. Response-adaptive randomisation 

may be used to adapt allocation profiles based on adaptive analyses of outcome data, leading to 

more participants allocated to more promising interventions and thus increasing the benefit for 

participants (i.e., internal patients) [2,35,38,47]. Depending on the exact trial design, response-

adaptive randomisation may increase trial efficiency (by lowering the total sample sizes) and 
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power compared to fixed randomisation. However, it may also decrease trial efficiency and power 

in other cases, including some 2-arm trials and some multi-arm trials without a common control 

group [39,48–53], depending on the type of outcome and whether there are between-arm 

differences, which is unknown at trial initiation. Finally, using adaptive enrichment, trials may 

update or restrict inclusion criteria to those more likely to benefit [2,37,54]. Overall, these 

adaptive features may confer ethical benefits and make adaptive trials more compelling to 

patients, clinicians and other stakeholders [55], just as they have been highlighted as ethically 

favourable for participants in ongoing adaptive trials in the ICU setting [47,56]. 

 

Adaptive platform trials 

Adaptive platform trials may remedy some of the challenges with conventional RCTs [2,35] and are 

increasingly used across medical specialties [36,57], including critical and intensive care [58]. 

Adaptive platform trials extend adaptive trials by using a core protocol not focusing on specific 

interventions but on studying multiple interventions in a population defined by a specific disease, 

condition, or setting [1,2,35,59,60]. In INCEPT, the population will be adults who are acutely 

admitted to the ICU. Comparable groups of interventions may be nested in domains, which 

conceptually are comparable to separate conventional RCTs (Figure 2 and Figure 3). This structure 

will be used throughout INCEPT. New interventions or domains can be added to platform trials as 

they progress or as old interventions are dropped or old domains are stopped [2,35]. Hence 

adaptive platform trials may run perpetually, assessing many different interventions using the 

same trial framework, infrastructure, methodology, and core protocol. Once up and running, 

adaptive platform trials will likely increase efficiency and lower the costs and workload associated 

with the assessment of additional interventions compared with multiple stand-alone trials 

[2,35,61,62]. 

 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
22 

Figure 2. Multiple stand-alone trials 

 
Multiple stand-alone example trials with a control arm in each and one or more interventional arms. Approvals, 

inclusion, randomisation, outcome registration, and trial infrastructure are separate for each trial. 

 

Figure 3. Multiple domains in a single adaptive platform trial 

 
Multiple domains consisting of comparable interventions within a single adaptive platform trial (in this example, all 

domains include a control arm and at least one interventional arm; of note, domains to not need to include a control 

arm, similar to how this is not required in stand-alone trials). All domains use the same overall trial infrastructure, 

overall eligibility criteria (with additional domain-specific enrolment criteria possible), and data collection framework. 
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Based on accumulating outcome data, each domain may adapt continuously with regards to stopping/arm-dropping, 

allocation profiles (response-adaptive randomisation), and/or domain eligibility criteria (enrichment). 

 

6.3 | Rationale and ethical justification 

 

The rationale behind the INCEPT platform trial is motivated by the benefits of adaptive platform 

trials and substantial stakeholder involvement, and ethically justified by the direct improvements 

in treatment and quality of care (including for participants in the trial) and for the indirect 

improvements or other patients associated with increased trial efficiency, high probabilities of 

conclusive results, lower costs, and research infrastructure re-use [2,35,55,62]. 

 

First, platform trials can decrease costs and time to initiation of assessment of interventions 

compared to multiple stand-alone trials once the platform is up and running due to 

standardisation and re-use of trial infrastructure [61,62], including the approval of domain-specific 

protocol appendices, contracts, and data agreements. This will make participation and enrolment 

easier and simplify trial procedures compared to multiple independent stand-alone trials. As 

research funding and resources are limited, lower costs and efficiency gains are ethically desirable, 

as it allows more research questions to be answered using the limited resources available and 

avoids or limits waste due to inconclusive results. Thus, platform trials ultimately have the 

potential to improve patient care faster and with higher certainty. 

Relatedly, platform trials have the potential to harmonise and ease procedures related to 

informed consent (section 8.5) not only for clinicians and researchers, but also for participants and 

their next of kin compared to separate informed consent procedures in multiple stand-alone trials. 

Further, platform trials – due to longer durations, potentially running perpetually – may make it 

more feasible to establish extensive integration into clinical practice and embedding of the 

platform trial in EPRs and existing registries, including automatic data capture. This will ease trial 

conduct, reduce barriers between research and clinical practice through tighter integration (e.g., 

by automatic alerts on eligible patients or relevant clinical events through the EPRs), and further 

decrease costs if data collection is partially or fully automated within the platform trial 

[2,35,47,63]. In addition, integration with EPRs will make it easier to monitor protocol adherence 

and separation in platform domains and enable quicker detection of outliers (e.g., sites with less 

separation between arms than expected), which may increase quality and validity of the trial 

results and serve as continuous quality assurance of trial procedures and delivery. 

 

Second, adaptive platform trials may be more attractive than conventional stand-alone RCTs to 

patients and family members. Results from conventional RCTs in the ICU will primarily benefit 

future patients external to the trial. Thus, participation in conventional RCTs is fundamentally 

altruistic. Adaptive platform trials may directly benefit participants, i.e., internal patients, for 

multiple reasons. For multi-arm comparisons, early dropping of inferior arms increases allocation 

to better performing interventions [2,35]. Further, when response-adaptive randomisation is used, 
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adaptive platform trials learn prior to conclusion and this increases the individual parti ipants’ 

chances of being allocated to interventions that are more likely to be better [2,35,47]. Thus, 

participation in adaptive platform trials may be more attractive to individual patients [55] and 

their family members, and may accelerate implementation of results in clinical practice, which is 

otherwise a complex and lengthy process [64,65]. Further, in multi-arm trials and platform trials 

with multi-arm domains with a control group, participants are more likely to be allocated to a non-

control intervention, which may be desirable to potential participants as interventional arms a 

priori are generally expected to be better than usual care. This has the potential to increase 

recruitment rates [66]. 

 

Third, adaptive stopping rules in combination with large maximum sample sizes limit the risk of 

trials being both too large (and more costly and taking longer time to complete than necessary) 

and too small (and at risk of being inconclusive) if assumptions used in sample size calculations do 

not hold, and make it more feasible to focus not only on large effects, but also smaller but 

clinically relevant effects [2]. Compared to multiple stand-alone 2-arm trials, multi-arm trials and 

platform trial domains can be faster and more efficient, require lower total sample sizes, and may 

thus be preferable both economically and for participants, clinicians, and researchers 

[35,41,67,68]. 

 

Fourth, platform trials with simultaneous enrolment to multiple domains have advantages 

compared to multiple stand-alone RCTs with co-enrolment due to standardisation of trial 

procedures, enrolment procedures and data collection; limitation of competition and exclusions 

due to non-aligned enrolment criteria; and by facilitating easier and more efficient assessment of 

interactions [47]. 

 

Fifth, if new interventions or groups of interventions emerge after trial initiation or if the number 

of relevant (groups of) interventions is larger than what is considered simultaneously feasible 

based on logistics or expected recruitment rates, additional interventions or domains may be 

added in platforms trials when they emerge or when previous arms are dropped or previous 

domains conclude [2,35,59]. 

 

Sixth, developing lasting frameworks for involvement of relevant stakeholders throughout the 

different research phases may be more feasible in large platform trials compared to separate 

stand-alone trials, and this ensures relevancy to the end-users of the generated evidence. 

 

Finally, patients eligible for INCEPT in general and specific domains will be unable to consent due 

to their critical illness, which constitutes a medical emergency requiring immediate intervention 

with the interventions assessed in the trial. Consequently, INCEPT will use the applicable consent 

procedures for emergency research as the interventions cannot be delayed. Informed consent will 

be obtained according to the applicable laws for emergency research in the participating 
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countries. Additional ethical justification for each individual domain will be provided in the 

domain-specific appendices. Compared to multiple individual stand-alone trials, the informed 

consent procedure in a single platform trial with multiple domains is simplified and expected to be 

easier for participants and proxies than comparable procedures in multiple individual stand-alone 

trials. 

 

Together, these benefits of adaptive platform trials provide the rationale and ethical justification 

for INCEPT. 
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7 | Trial conduct 
 

7.1 | General trial conduct 

 

The INCEPT core protocol describes all required items included in the Standard Protocol Items: 

Recommendations for Interventional Trials (SPIRIT) 2025 statement [69] and the relevant items 

from the Consolidated Standards of Reporting Trials (CONSORT) Adaptive designs CONSORT 

Extension (ACE) checklist [34] (completed checklists included in appendix 1, section 21.1). As 

CONSORT-ACE was developed for trial reports and not protocols, all items are not applicable, but 

as no counterpart for adaptive trial protocols exist, we considered both SPIRIT and CONSORT-ACE 

when preparing this core protocol. INCEPT will comply with the core protocol and all relevant 

appendices, including domain-specific appendices, which will be approved by the competent 

authorities before enrolment starts and before domains are added to the platform. 

 

INCEPT will comply with the latest version of the Declaration of Helsinki [70], the WHO guidance 

for best practices for clinical trials [1], the International Council for Harmonisation on Good Clinical 

Practice (ICH-GCP) guidelines [71], the General Data Protection Regulation (GDPR), and applicable 

national laws (including the Danish Data Protection Act). Trial conduct will be overseen by the 

platform and domain management committees, advised by the advisory board and research 

panels (section 11), and with involvement of domain-specific independent data monitoring and 

safety committees (IDMSCs; section 17). INCEPT has been prepared according to 

recommendations and guidance from the Accelerating Clinical Trials in the EU (ACT EU) initiative 

for complex clinical trials [72] and the United States Food and Drug Administration (FDA) [55]. 

Finally, INCEPT has been designed considering guidance based on practical experiences from other 

platform trial groups [73] and designed to ensure integrity and validity of the results while using 

adaptive features, as described throughout the core protocol. 

 

7.2 | Approval and oversight by the competent authorities 

 

INCEPT will be approved by the competent authorities and registered in the European Union 

Clinical Trials Information System (CTIS) and at ClinicalTrials.gov before enrolment of the first 

participant. These registrations will be updated continuously as INCEPT progresses and as 

intervention arms/domains are added, dropped, or concluded. 

 

Following the annual IDMSC meetings for each domain (section 17), reports of domain progress 

and preliminary results will be shared with the competent authorities. These reports will include 

the open and closed IDMSC meeting reports as well as the IDMSC minutes described in the IDMSC 

section (section 17). In combination, these reports and minutes include data on recruitment, 

consent, protocol adherence, feasibility and separation (where relevant), data on the 
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primary/guiding outcome and safety outcomes, and results of adaptive analyses conducted 

including updated allocation profiles where relevant. In addition, the reports to the competent 

authorities will describe if the platform or domain has been inspected by the competent 

authorities, any relevant findings from the external monitoring (section 14.5), and a summary or 

conclusion of the full report. 

Importantly, contents of the open reports and IDMSC minutes will be available to the competent 

authorities and the platform and domain sponsors and management committees, whereas the 

closed reports are kept confidential from the platform and domain sponsors and management 

committees and may only be seen by the IDMSC, the methodological-statistical team preparing 

the reports, and the competent authorities. 

 

All INCEPT domains will be paused or stopped for inclusion and randomisation if deemed 

necessary by the competent authorities. 

 

7.3 | Protocol modifications 

 

No substantial changes to or deviations from the core protocol or the domain-specific appendices 

will be implemented before review and approval by the competent authorities, except where 

necessary to eliminate a potential, immediate hazard to the trial participants. Should this happen 

(e.g., due to unexpected safety outcomes; see section 8.10), the deviation will be reported within 

7 days to the competent authorities (15 days if the deviation leads to pausing of INCEPT as a whole 

or a specific domain). If necessary, the information to platform/domain participants will be 

changed and approved accordingly. Upon approval, notifications about relevant modifications will 

be sent to all relevant parties, including primary investigators and monitors. 

 

7.4 | Serious breaches 
 

In case of any serious breaches, the platform sponsor will notify the competent authorities via CTIS 

without undue delay, within seven days of becoming aware of the breach. A serious breach is 

defined as any breach of the European Union (EU) clinical trials regulation (EU regulation (No 

536/2014) [74]) or of the currently applicable version of the protocol, including the core protocol 

and all domain-specific appendices, that are likely to significantly affect the safety and rights of a 

participant or the reliability and robustness of the trial data [74]. For participating countries 

outside the EU, serious breaches will be reported as required in those countries.  
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8 | Platform trial design 
 

8.1 | Overall design 

 

INCEPT is an investigator-initiated, pragmatic, parallel-group, randomised, embedded, 

multifactorial, international, adaptive platform trial with interventions nested in domains (Figure 2 

and Figure 3 in section 6.2). INCEPT features adaptive stopping and arm-dropping, as well as fixed 

and response-adaptive randomisation. Specific domains may be either open label or blinded. All 

domains will assess superiority/inferiority, and domains may also assess practical equivalence 

and/or futility. The core design features and general methodology of INCEPT are described in this 

section of the protocol; section 9 details the statistical methodology. 

 

8.2 | Eligibility criteria 
 

The general eligibility criteria below apply to INCEPT as a whole and thus to all domains. Domains 

may impose domain-specific eligibility criteria that restrict the population eligible for that domain 

further, but domains are not allowed to broaden the general eligibility criteria. Domain-specific 

eligibility criteria always apply to all arms in a domain. 

 

Inclusion criteria: 

- Adult patient (≥18 years old) acutely admitted to the ICU. This includes ICU admissions 

after emergency surgery, unplanned ICU admissions after elective surgery, and prolonged 

ICU admissions due to complications after elective surgery (i.e., admissions occurring or 

being prolonged due to an unexpected, worsened condition, but excluding planned ICU 

admissions after elective surgery without clinical deterioration). 

- Eligible for at least one active domain. 

 

Exclusion criteria: 

- Informed consent following inclusion expected to be unobtainable (e.g., known previous 

objections to participation). 

- Patient is under coercive measures (e.g., ongoing involuntary hospital stay or under the 

jurisdiction of correctional authorities). 

 

Patients who have previously been included in INCEPT may be included again during new ICU 

admissions but may only be randomised to domains in which they have not previously been 

randomised. 
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8.3 | Domains and interventions 

 

Interventions assessed in INCEPT will be nested in domains [35] consisting of interventions (arms) 

comparable to what would normally be assessed in a stand-alone trial (Figure 2 and Figure 3 in 

section 6.2). Although interventions will be mutually exclusive, different interventions may consist 

of, e.g., different combinations of similar drugs or different doses of the same drug. First-in-human 

investigational medicinal products or combinations with very limited clinical experience and 

advanced therapy medicinal products without EU marketing authorisations will not be assessed on 

INCEPT. All domains and interventions will constitute emergency medical research (described in 

detail in section 8.5), i.e., the research questions cannot be meaningfully answered in populations 

where this does not apply, including mixed populations. Domain-specific appendices will detail the 

specific interventions and methodological choices made for each domain (i.e., 

randomisation/allocation schemes, outcome selection/prioritisation, exact adaptation rules, and 

statistical analysis plan), with the overall methodological aspects covered in and adhering to the 

core protocol.  

 

Domain-specific appendices require approval by the platform management committee and the 

competent authorities. Domains will be prioritised, and domain-specific protocols developed, 

considering input from key stakeholders, when relevant (section 11). Each domain will have a 

domain sponsor and domain management committee responsible for the conduct and day-to-day 

management of that domain (section 16.1). There is no limit per se on the number of active 

domains on INCEPT. However, the platform sponsor and management committee will 

continuously evaluate the complexity of INCEPT with regards to the number of active domains 

permitted on the platform. 

 

For each domain, the exact number of intervention arms will be specified, including whether all 

arms are compared against each other or if one arm will be used as a common control against 

which the other arms are compared separately and pairwise (section 9.2). Either option may be 

chosen if one arm can be considered to represent standard of care/usual care, in which case the 

decision will be based on statistical evaluation of domain design performance with both options 

section 9.9). The first option (i.e., no common control arm) will always be used when no arm can 

reasonably be considered to represent usual care. INCEPT uses closed domains [41], i.e., arm-

adding and staggered entry within domains is not supported from the outset due to the increased 

complexity [38,75]. This may be added later, in which case an update to the core protocol will be 

made. Consequently, while INCEPT may potentially run perpetually, domains will continuously be 

added and closed. Of note, following closure of a specific domain, a new domain may assess 

similar or identical interventions in comparison with other interventions. 

 

INCEPT will allow enrolment in multiple domains (section 12). Exceptions will be some cases where 
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domains considered highly likely to interact with interventions in another domain or otherwise 

affect enrolment, protocol adherence, or outcome assessment in another domain [76]. These 

decisions will be made on a case-by-case basis, involving the platform and specific domain 

management committees, as the platform trial setup enables formal assessment of potential 

interactions between domains, and thus co-enrolment between domains considered likely to 

interact may appropriate be permitted where relevant and scientifically and ethically appropriate. 

 

INCEPT generally allows and encourages co-enrolment with other trials (section 12). 

Concomitant/co-interventions not assessed in active domains in INCEPT will be given at the 

discretion of the treating clinicians unless otherwise specified or given according to randomisation 

in a separate trial with co-enrolment with INCEPT permitted (section 12). Domain-specific 

recommendations or requirements are not allowed to interfere with other active domains 

allowing simultaneous enrolment; instead, specific exclusion criteria between domains may be 

used. 

 

8.4 | Trial sites and personnel 

 

Trial sites 

Trial sites will be ICUs in hospitals in Denmark and other participating countries. Trial sites may 

decide to only actively participate in selected domains, i.e., only include patients in selected 

domains and only delivering the interventions in those domains (in case of transfers from one site 

participating in INCEPT to another, the receiving site will continue data collection and the consent 

procedure for the entire platform trial, including domains in which the site is not active). Sites 

participating in a domain must allow inclusion into all active arms in that domain. Participating 

trial sites will be listed in the CTIS registration, which will be continuously updated as relevant. An 

overview of countries and trial sites participating in INCEPT and each domain will be made 

available and continuously updated at the trial website. 

 

Trial personnel 

All clinical staff caring for included participants will generally be eligible to care for and deliver the 

interventions to trial participants, except where specifically restricted in a domain-specific 

appendix. Trial personnel may consist of multiple staff groups including but not limited to medical 

doctors, nurses, and medical or nursing students. All trial personnel will be trained and certified in 

the relevant trial procedures according to Good Clinical Practice (GCP) guidelines [71]. Screening to 

domains will be done by trained trial staff and informed consent procedures will be handled by 

trained trial staff with thorough knowledge of the platform trial and any relevant domains and 

following the applicable legislation for clinical trials conducted in emergency situations 

(justification provided in section 8.5) in each participating country (described separately for each 

country in a national appendix prior to commencement of enrolment in each country). 
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Participating trial sites will receive written and oral instructions about the trial procedures and 

training, and (a) 24-hour hotline(s) will be staffed and available for trial-related questions, 

including questions to the enrolment and informed consent procedures. 

 

8.5 | Screening, inclusion, and informed consent procedures 

 

Screening and inclusion 

Screening and inclusion of participants will be done by trained trial staff (trial investigators) 

(section 8.4) followed by obtainment of informed consent according to the applicable laws. The 

process is illustrated in Figure 4. 
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Figure 4. Screening and informed consent in INCEPT 

 
Illustration of screening, inclusion, and obtainment of informed consent in INCEPT; the screening/consent flow for a 

single domain (domain X) is illustrated in the lower part of the figure; this is a separate but otherwise identical process 

for each additional domain. 
1 The general INCEPT inclusion criteria include the patient being eligible for at least one active domain; for simplicity, 

this is not illustrated in the figure. 
2 The informed consent process is common and simultaneous for all domains that the patient is included into and all 

domains that the patient may potentially be included to later during the ICU stay (described in detail below). Of note, 

as INCEPT constitutes emergency medical research, inclusion and randomisation to INCEPT will take place before 

obtainment of informed consent. Subsequent inclusion to all additional domains will also constitute medical 

emergencies. 
3 Data collection includes generic INCEPT baseline data and core outcomes (overlapping between domains) and 

domain-specific data. 
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Screening will occur as soon as possible when a patient admitted to a participating ICU fulfils all 

the general INCEPT inclusion criteria (including eligibility in at least one domain). If at least one 

INCEPT exclusion criterion is fulfilled, the patient will be excluded from INCEPT in general; 

otherwise, formal assessment of eligibility in all domains active at the ICU where the patient is 

admitted will take place. The patient will be screened in all active domains where the domain-

specific inclusion criteria are fulfilled; if at least one domain-specific exclusion criterion is fulfilled, 

the patient will be excluded from that domain. Similarly, if a domain is not active at the screening 

site, the patient cannot be included to that domain during that particular ICU stay, even in case of 

transfers to other INCEPT sites participating actively in that domain. Patients who have been 

excluded from either the entire platform or a single domain during one ICU stay, may be screened 

again for the platform (if excluded from the platform overall during the last ICU stay) or specific 

domains (if excluded from specific domains during the last ICU stay) during a new, separate ICU 

stay if the general and domain-specific inclusion criteria are then fulfilled. ICU stays will be 

considered separate if the patient has been discharged to any non-ICU location followed by 

admission to the same or a different ICU. This procedure is similar to current practice in separate, 

stand-alone RCTs and necessary as INCEPT is expected to run for a substantially longer period than 

conventional RCTs. If patients do not fulfil the INCEPT or domain inclusion criteria (and have not 

been excluded from INCEPT or a particular domain during the current ICU stay), inclusion criteria 

may be re-assessed at any time. For each domain, a flowchart illustrating screening and inclusion 

process will be presented as exemplified in Figure S1 (appendix 3, section 21.3). 

 

Inclusion and allocation across multiple domains 

INCEPT is a multifactorial, domain-based, adaptive platform trial [35] with sets of interventions 

nested in domains. Domains may be seen as sets of interventions according to separate factors in 

a conventional factorial trial. As such, the inclusion, allocation, and informed consent procedures 

largely resemble the procedures in conventional factorial trials. Whenever a patient is eligible for 

the platform and at least 1 domain, the patient will be included without prior informed consent 

(due to INCEPT being conducted as an emergency trial, due to the rationale provided below). 

Informed consent will be obtained according to the applicable laws as soon as possible afterwards. 

Informed consent for domains that a patient has not already been included to will be obtained 

once per ICU stay (informed consent given to any domains during previous ICU stays will still be 

valid during new ICU stays, except if withdrawn), with a common and simultaneous informed 

consent process for all domains that a patient is included to and all active domains that the 

participant may be eligible for later during the same ICU stay. Importantly, subsequent inclusion to 

additional domains during the same ICU stay will always constitute medical emergencies (due to, 

e.g., changes in the clinical condition requiring additional interventions) and may thus occur 

without prior informed consent, as detailed later in this section. Information about domains that a 

patient cannot become eligible for during the current ICU stay will be omitted (i.e., when patients 

fulfil at least one domain-specific exclusion criterion that cannot change during the same ICU stay 

or if the patient is included at a site where a domain is not active). Importantly, informed consent 
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may be denied or withdrawn on a domain-by-domain basis. Actual inclusion and random 

allocation in a specific domain occur once eligibility criteria are fulfilled, and inclusion to different 

domains during the same ICU stay may thus occur at separate time points; importantly, each 

additional domain inclusion and randomisation always constitute a medical emergency and all 

domains will thus be conducted according to the applicable laws for emergency medical research. 

When new domains are added to the platform, patients already included in one or more domains 

during their current ICU stay may not be screened to the new domains during their current ICU 

admission (but this is permitted during a new ICU admission). The procedures in multiple 

conventional stand-alone trials, in conventional factorial trials, and in domain-based adaptive 

platform trials like INCEPT are illustrated and compared in Figure 5, Figure 6, and Figure 7. 

 

Figure 5. Inclusion, consent, and randomisation in multiple conventional stand-alone trials

 
This figure illustrates the inclusion, consent, and randomisation process in multiple stand-alone trials during an ICU 

stay (horizontal axis). In brief, inclusion, informed consent, and randomisation is completely separate, with different 

trial staff handling inclusion, random allocation (which occurs immediately following inclusion), and the obtainment of 

informed consent. 
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Figure 6. Inclusion, consent, and randomisation in a conventional factorial trial 

 
This figure illustrates the inclusion, consent, and randomisation process in a conventional (multi-)factorial trial during 

an ICU stay (horizontal axis). In brief, inclusion, informed consent, and randomisation is a single process for all factors 

in the factorial trial, with randomisation for each factor occurring simultaneously (and immediately following 

inclusion) and all parts of the process handled by the same trial staff. Eligibility and consent to all comparisons for 

each factor is generally required, i.e., it is typically not possible to consent to specific comparisons only. 

 

Figure 7. Inclusion, consent, and randomisation in a domain-based adaptive platform trial  
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This figure illustrates the inclusion, consent, and randomisation process in a domain-based (multifactorial) adaptive 

platform trial during an ICU stay (horizontal axis). In brief, inclusion in the platform and one or more domains occurs 

initially, with screening and informed consent procedures handled by the same trial staff. Informed consent is 

simultaneously obtained for all domains a patient is eligible for or may become eligible for during the current ICU stay 

using the same procedure and written informed consent materials using a modular structure describing both INCEPT 

and specific domains. Inclusion and randomisation to separate domains occurs initially or once a participant becomes 

eligible for additional domains, with randomisation handled at the time of domain inclusion. Importantly, subsequent 

inclusion to additional domains during the same ICU stay will always constitute medical emergencies (due to, e.g., 

changes in the clinical condition requiring additional interventions) as described later in this section. It is possible to 

separately consent to and withdraw consent to specific domains. 

 

Of note, the procedure outlined above and used in INCEPT is similar to the procedure used in 

other domain-based adaptive platform trials, including the Randomized Embedded Multifactorial 

Adaptive Platform trial for Community-Acquired Pneumonia (REMAP-CAP) domain-based, adaptive 

platform trial conducted in adult ICU patients and approved and conducted within the EU and 

elsewhere [47]. Importantly, the inclusion and informed consent procedure has been discussed 

with ICU survivors and relatives (section 11), who were very supportive of this approach, as it 

reduces information burden (and potential information overload) and is simpler than the 

procedures in multiple stand-alone trials, where separate informed consent procedures for 

multiple trials handled by different trial staff members was seen as overly complex and time-

consuming. 

 

Informed consent procedures 

The procedure for obtaining verbal and written informed consent in INCEPT will be based on the 

applicable legislation for clinical trials conducted in emergency situations in the participating 

countries, e.g., the European and Danish legislation [74,77], with adaptations to the legislation in 

other participating countries as necessary, and additional domain-specific adaptations if required 

according to the applicable legislation. Detailed recruitment and informed consent procedures for 

each participating country will be described in national appendices and submitted for approval by 

the relevant competent authorities and subsequently be made available on the trial website 

(www.incept.dk) prior to commencement of enrolment in each participating country. INCEPT will 

use a modular approach with regards to the informed consent procedure. The written information 

material will consist of a section describing INCEPT in general followed by separate information 

sheets about each domain. Information about domains that participants cannot be included in 

during the current ICU admission (e.g., due to domains not being active in a particular site or 

country or due to participants fulfilling one or more domain-specific exclusion criteria) will be 

omitted from the informed consent procedure for that specific participant. 

 

Justification for the use of emergency situation clinical trial procedures 

Enrolment in INCEPT including all domains will occur without prior informed consent according to 

the criteria in the applicable EU regulation (No 536/2014) [74]: 

http://www.incept.dk/
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- Critical illness requiring acute ICU admission constitutes a medical emergency requiring 

urgent treatment, including treatment with the interventions assessed in the domains in 

INCEPT. 

- Participation in the trial and each domain has the potential to produce a direct clinically 

relevant benefit for the participant, as described for each domain in the domain-specific 

appendices. 

- It is not possible to supply adequate information and obtain prior informed consent from 

the patient’s pro   or legall   esignate  representati e within the therapeuti  win ow, as 

the interventions assessed are required to be initiated urgently, as delays may negatively 

affect patient outcomes. 

- It is required that the investigator(s) assessing eligibility are not aware of any previously 

expressed objections to trial participation; if so, the patient will be excluded according to 

the “Informed consent following inclusion expected to be unobtainable” exclusion criterion 

(section 8.2). 

-  he platform trial an  all rele ant  omains  ire tl  relate to the patient’s me i al 

condition (i.e., acute critical illness requiring ICU admission), because of which it is not 

possi le to o tain prior informe   onsent from the patient or the patient’s proxy/legally 

designated representative within the therapeutic window, and the platform trial and all 

relevant domains are of such a nature that they can only be conducted in emergency 

situations due to the clinical condition under study will always constitute an medical 

emergency. 

- The platform and all relevant domains will generally pose minimal risk and burden on the 

patient in comparison with standard treatment of acute critical illness; if specific domains 

deviate from this criterion, this will be included and discussed in the domain-specific 

appendices. 

 

All domains will be approved according to the applicable regulation for emergency situations 

described above, as all interventions assessed are used in medical emergencies requiring urgent 

treatment with the interventions assessed. If inclusion to a domain occurs after the initial inclusion 

to INCEPT and other domains during an ICU stay, it will be due to acute changes in the 

parti ipant’s  on ition  e.g.,  lini al  eterioration  lea ing to the requirement for urgent 

treatment with the interventions assessed in that domain and where delaying this treatment may 

negatively affect outcomes. 

 

8.6 | Randomisation and allocation concealment 
 

Randomisation and allocation will take place centrally using an electronic system integrated in the 

electronic case report form (eCRF). For unblinded domains, allocation will be concealed for all 

clinicians and researchers involved in the screening and randomisation process until a patient has 
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been randomised; for domains with blinded interventions, allocation will remain concealed from 

clinicians, participants, family members, and research personnel involved in screening, obtainment 

of informed consent, care of the patient, or data collection. 

 

Randomisation will be completely independent in each domain; thus, participants may be assigned 

to the control arm (if any) in one domain and to non-control intervention arms in other domains, 

which may make participation more attractive to patients and their legal surrogates [66]. The 

exact randomisation scheme will be specified for each domain in the domain-specific protocol 

appendices; the possible options and general principles are described below with the statistical 

details outlined in section 9.5. 

 

INCEPT supports both fixed and (restricted) response-adaptive randomisation and combinations 

hereof [2,35]. As response-adaptive randomisation may have different effects in different trial 

designs (section 6.2) [39,48–53], use of response-adaptive randomisation in a given domain will 

depend on pertinent considerations [38].  

 

In domains with fixed allocation profiles, stratified block randomisation will generally be used [78]. 

Stratification variables will always include site and may include important anticipated prognostic 

baseline characteristics (specified in the domain-specific appendices). If arms are dropped from 

such domains, participants will only be randomised to remaining arms but the remaining 

allocations to remaining arms in the current blocks will be used. 

 

In domains with response-adaptive randomisation, allocation profiles are updated after adaptive 

analyses (section 9.5). In these domains, we will generally use stratified block randomisation (as 

described above) until the first adaptive analysis that may change allocation profiles, followed by 

simple, unstratified randomisation for the rest of the conduct of the domain. This is chosen as 

stratified block randomisation on one hand protects against major imbalances for important 

baseline characteristics, which is mostly important initially in a domain. On the other hand, 

stratified block randomisation is difficult to implement when response-adaptive randomisation is 

used, as allocation lists would have to be updated with every adaptive analysis, and as the 

matching of block sizes with highly variable allocation profiles is difficult [38,78]. Separate, 

different randomisation profiles and separate response-adaptive randomisation in different strata 

(i.e., different subsets of patients in a domain) are not supported in the initial version of INCEPT. If 

response-adaptive randomisation is used, updated allocation profiles will not be revealed to 

clinicians or investigators randomising patients or others, except those performing the adaptive 

analyses and directly implementing the randomisation profiles and the IDMSCs (section 9 and 

section 17). The updated allocation profile will be directly implemented in the electronic 

randomisation system to avoid treatment decisions or decisions to randomise further patients to 

be influenced by knowledge of the current allocation profiles, which may introduce bias 

[34,47,55]. Although clinicians and investigators randomising patients or other research staff 
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members may theoretically be able to infer changes to the allocation profiles for unblinded 

domains, the influence of this is expected to be minimal as distinguishing changes to the allocation 

profiles from random fluctuations will be difficult at single sites, especially when response-

adaptive randomisation is restricted. 

 

Patients will be randomised immediately when included in a domain, i.e., we will not use 

randomisation with delayed reveal as done elsewhere [47] as this would interfere with the 

stratified block randomisation when used. 

 

8.7 | Blinding and unblinding 

 

The use of blinding will be decided for each specific domain. The use of blinding or placebo in 

multi-arm adaptive trials, including adaptive platform trials, comes with additional challenges 

compared to conventional, fixed-size trials, and may thus be omitted in some cases as a trade-off 

with the benefits of the adaptive platform trial design [35,79]. First, if routes of administration or 

frequency of administration matter, it may be necessary to use multiple placebos, which 

complicates practical trial or domain conduct. Second, production of dedicated placebos is 

expensive and time-consuming, which is further complicated or unfeasible in adaptive trials with 

flexible sample sizes or with adaptive allocation. This may be remedied by the use of shelf 

medication as previously done [80–83], with trial staff not otherwise participating in inclusion, 

clinical care, or outcome registration preparing the blinded interventions. In general, the costs of 

using blinding will be weighed against the potential risk of bias due to lack of blinding. Previous 

meta-epidemiological studies have been unable to show firm associations between blinding and 

mortality in RCTs [84,85] or have indicated slightly larger intervention effects in unblinded trials 

without being able to rule out confounding by other trial design characteristics or small-study 

effects [86]. As such, the potential influence of blinding is likely negligible for harder (i.e., more 

objective) outcomes such as mortality and may not be worth the costs or practical/logistical 

issues, especially if these are likely to make domains more expensive and laborious to implement, 

potentially affecting inclusion rates negatively. For HRQoL outcomes and cognitive function at day 

180, outcome assessors will always be blinded to the allocated intervention(s), even when 

respondents are not, to minimise the risk of bias for these outcomes [87] (section 8.9). 

If domains are blinded, we will specify adequate procedures for emergency unblinding for 

treatment or safety reasons (e.g., if there is clinical suspicion of unexpected serious adverse 

reactions [SUSARs]) and general unblinding when relevant adaptive decisions are made (e.g., arm-

dropping or domain closure) in the domain-specific appendices. 

 

We will generally not blind the statistical team or the IDMSCs as it will not be possible in a 

substantial proportion of the cases (e.g., when allocation ratios are different for control arms or 

when running the analyses, this will de facto lead to unblinding and as the actual comparator 
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group must be known to correctly specify priors when running analyses) and as the cost of doing 

so unlikely are worth the additional added protection. 

 

8.8 | Follow-up, discontinuation and withdrawals, and data completeness 

 

Follow-up 

Follow-up will be conducted during hospital stay (including re-admissions within the first 90 days) 

and after 30, 90 and 180 days after randomisation, regardless of the localisation of participants. 

An overview is provided in Table 1. 

 

Table 1. Schedule of activities 

Tasks Screening Inclusion Baseline Consent Day 1 to 30 Day 31 to 90 Day 180 

Assessment of eligibility X       

Registration of 

stratification and 

adjustment variables 

 X      

Randomisation  X      

Intervention delivery 

and registration of 

protocol adherence1 

 X X  (X) (X)  

Baseline data 

registration 

  X     

Obtainment of informed 

consent 

   X    

Day 30 outcome data 

registration 

    X   

Day 90 outcome data 

registration 

     X  

Day 180 outcome data 

registration 

      X 

Overview of the schedule of activities in INCEPT (i.e., the participant timeline), including all domains. Following initial 

screening and inclusion, participants may later be included in additional domains as described in section 8.5. When 

this occurs, tasks listed under Screening, Inclusion and Baseline will be repeated as necessary. The Informed consent 

procedure will continue. Registration of outcome data will be extended/repeated as described in section 8.9 and 8.10 

when inclusion to additional domains occurs after initial inclusion to INCEPT. 
1 Intervention durations will vary between domains and will be detailed in the domain-specific appendices. 

Interventions will generally be delivered while in participating ICUs for a maximum of either 30 or 90 days, except 

where specified otherwise in the domain-specific appendices. 
2 X in parenthesis indicates that the intervention delivery may not continue for the full period indicated. 

 

Follow-up will be conducted by the site investigators, except for 180-day follow-up which may be 

done centrally or by investigators from other sites. Where possible, we plan to automate outcome 

data collection by establishing integrations with EPRs and existing registers (e.g., the Danish 

Intensive Care Database [10] and the Danish National Patient Register [88]), supplemented with 
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manual data entry and contact to participants and proxies by phone, physical mail, or secure 

electronic post (e.g., for HRQoL outcomes, which will be obtained by proxies for participants 

unable to respond themselves). For patient-reported outcomes (section 8.9), we will collect data 

by phone, physical mail, secure electronic post or later through integration with existing 

healthcare data systems. Data on safety outcomes (section 8.10) will be collected using EPRs and 

by contact to the treating clinicians if further details are necessary once reported. When initiated, 

we expect that all data entry in INCEPT will be manual, but we are preparing integration with EPRs 

and registers to later allow (partially) automated data capture. Additional details on data 

collection and management are provided in section 14. 

 

Discontinuation and withdrawals 

The following procedure for handling discontinuation and withdrawals will be used in INCEPT; this 

procedure follows applicable Danish regulations. If required in other participating countries, 

adaptations to this procedure to comply with national regulations will be described in national 

appendices. 

 

Discontinuation and withdrawal at the choice of the participant or proxy 

Participants that no longer wish to participate in the platform trial may withdraw consent at any 

time without the need for explanation and with no consequences for further treatment (section 

8.5). Similarly, consent may be withdrawn at any time prior to the participant being able to decide 

for themselves by person(s) giving proxy consent. Participants may decide to withdraw from the 

entire platform trial or only from specific domains, and we will specifically ask about this if 

participants or proxies decide to withdraw. To minimise missing data, we will ask participants who 

withdraw from the intervention or their proxies if they allow continued data collection and follow-

up. In previous trials by our group, the proportion of participants or proxies not 

giving/withdrawing consent for both the allocated intervention and the continued collection/use 

of data has been minimal (approximately 1% of participants) [89–92]. 

 

Discontinuation and withdrawal at the choice of the investigator 

A participant may have the allocated intervention(s) stopped by the treating clinician or an 

investigator at any time if one of the following events occurs: 

• The participants experience intolerable serious safety outcomes suspected to be related to 

a trial intervention.  

• The clinician decides it to be in the interest of the participant after conference with a 

coordinating investigator of the domain. 

• Withdrawal of active therapy. 

• Use of coercive measures. 
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If any of these events lead to withdrawal from interventions, data collection and follow-up will 

continue, and the participant will remain in the intention-to-treat (ITT) population. Whenever 

possible, participants will be withdrawn from active intervention specific domains only and 

continue in other domains. 

 

Discharge 

Generally, interventions in INCEPT will discontinue once participants are discharged or transferred 

to a non-participating hospital department (including ordinary wards and non-participating ICUs), 

except if explicitly described otherwise in a domain-specific appendix. The participant will be 

followed through EPRs, registers, and contact as described above. If a participant is readmitted to 

a participating site within the intervention period, the allocated intervention(s) will generally 

resume. 

 

Data completeness 

In addition to continuing data collection after intervention discontinuation or withdrawal from a 

domain (where permitted), we aim to minimise the amount of missing data by (over time) 

implementing automatic collection of as much data as possible by using EPRs and registers, and by 

communication with participants and their proxies. The amount of missing data will be centrally 

monitored with local site investigators alerted as necessary. The handling of missing data in the 

analyses is described in section 9.8. 

 

8.9 | Outcomes 

 

Table 2 lists the core outcomes of INCEPT. These must be collected and reported for all 

participants in all domains. All core outcomes are considered directly patient-important and 

critical for clinical decision making [93,94], and are based on a recently developed core outcome 

set for adult general adult ICU patients developed as part of INCEPT with extensive stakeholder 

involvement (section 11) [3,4]. Of note, the core outcome set defines the outcomes on an overall, 

conceptual level, and the development of a core outcome measurement set determining the exact 

definitions, tools used, and durations is planned, but not yet conducted [3,4]. Thus, the exact 

definitions and operationalisations below were decided for the INCEPT core protocol based on the 

core outcome set. Once the core outcome measurement development process concludes, the 

INCEPT core outcomes and their definitions will be revised as necessary to correspond to the 

outcome measurement sets to the extent possible. Deviations from the final core outcome 

measurement set may occur due to implementation, data registration, and feasibility 

considerations within the INCEPT context; all deviations will be decided by the platform 

management committee after discussion with relevant members of the advisory board and 

research panels (including ICU survivors, family members, clinicians, and researchers not part of 

the daily management of INCEPT or any INCEPT domains) supplemented with clear rationales. 
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Table 2. INCEPT core outcomes (continues on the next pages) 

Outcome Definition/operationalisation Remarks 

All-cause 30-day mortality All-cause, fixed-time mortality. 

Binary. 

Event day/censoring secondarily 

collected, but not included in 

primary analyses. 

All-cause 90-day mortality 

All-cause 180-day mortality 

Days alive without life 

support at day 30 

Days alive without the use of life support, 

with life support defined as any in-hospital 

use of any of the following: invasive 

mechanical ventilation (≥1 hour of 

ventilation through a cuffed tube), 

 ontinuous  i.e., ≥  hour  

vasopressors/inotropes, RRT (including any 

form of in-hospital RRT [e.g., haemodialysis, 

haemofiltration, or haemodiafiltration], 

continuously or intermittently, and 

including days in between intermittent RRT; 

pauses between RRT of up to three days will 

be considered as days receiving intermittent 

RRT). 

Integer (0-30 or 0-90 overall; 0-29 or 0-89 in 

domains with life support at baseline as an 

eligibility criterion). 

These outcomes will be reported in 

two versions with the primary 

version always specified in the 

domain-specific appendices: 

A) Participants who die within the 

time-frame will be assigned the 

worst possible value (0), as 

frequently done and originally 

recommended for these types of 

outcomes [94–97]. 

B) Using the actual values without 

penalising mortality. 

These outcomes are preferred to 

similar time-to-event outcomes as 

participants may get on/off life 

support or be discharged/readmitted 

to the hospital multiple times during 

the follow-up period [97–99]. 

 

For days free of delirium at day 30: 

systematic, daily screening using a 

validated tool is recommended at 

participating sites but not mandated. 

The outcome will be registered 

similarly at participating and non-

participating sites (including the use 

of registered delirium/coma scores 

where available, but without 

mandating this). 

 

Coma defined using any of the 

following scales (modified from a 

previous definition [92]): Richmond 

Agitation-Sedation Scale (RASS) [100] 

-3 to -5; Ramsay Sedation Scale (RSS) 

[101] 4 to 6; Motor Activity 

Assessment Scale (MAAS) [102] 0 to 

1; Glasgow Coma Scale (GCS) [103] 3 

to 8; Reaction Level Scale (RLS85) 

[104] 4 to 8; or Riker Sedation-

Agitation Scale (SAS) [105] 1 to 2.  

Days alive without life 

support at day 90 

Days alive out of hospital at 

day 30 

Days alive and out of hospital. 

Rehabilitation facilities and nursing homes 

[106,107] do not count as hospitals. 

Integer (0-29 or 0-89). 

Days alive out of hospital at 

day 90 

Days free of delirium at day 

30 

Days free of delirium. 

Days are not considered free of delirium in 

case of any of the following: 

a) any registered positive delirium score 

with any of the following screening tools: 

Confusion Assessment Method for the 

Intensive Care Unit (CAM-ICU) [108], CAM-

ICU-7 [109], Intensive Care Delirium 

Screening Checklist (ICDSC) [110], Short 

Confusion Assessment Method (Short CAM) 

[111,112], or Brief Confusion Assessment 

Method (bCAM) [113].  

b) new treatment with antipsychotics (any 

administration of haloperidol, olanzapine, 

or quetiapine in participants not receiving 

either of these at the time of index hospital 

admission) 

c) delirium status not evaluable due to 

mortality or registered coma. 
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Outcome Definition/operationalisation Remarks 

Integer (0-30 overall; 0-29 in domains with 

delirium at baseline as an eligibility 

criterion). 

EQ-5D-5L index values 

(HRQoL) at day 180 

EQ-5D-5L instrument [114] with responses 

across five domains (mobility, self-care, 

usual activities, pain/discomfort, and 

anxiety/depression) with five response 

levels each. 

Used with a value set to calculate index 

values anchored at 1 (perfect health) and 0 

(a health state considered as bad as being 

dead) with index values below 0 

representing health states worse than 

death. 

Preferably completed by participants, but 

completed by proxies if participants are 

unable to answer (using the proxy-

participant perspective, i.e., the proxy will 

answer from the parti ipant’s perspe ti e 

as the limited, indirect data available 

indicates that this perspective may better 

 orrespon  to the parti ipant’s own 

response, if available [115]).  

Decimal number (minimum values depend 

on value sets used, e.g., -0.758 with the 

Danish value set [116]; maximum value: 

1.000). 

Primarily analysed in all participants 

with non-survivors assigned 0 

(corresponding to the weighting of 

being dead) [94,117,118] and 

secondarily analysed in survivors 

only. 

Primarily analysed using applicable 

national value sets (specified in 

national/local appendices); where no 

national value set exists, the most 

appropriate value set will be chosen 

by the platform management 

committee and the national 

investigator(s), defaulting to the 

Danish value set [116] if no other 

value set seems more appropriate. 

Secondarily, a sensitivity analysis will 

be conducted in all participants using 

the national value set applicable to 

most participants [119]. 

Responses to the separate EQ-5D-5L 

domains will be presented 

numerically and graphically without 

formal analysis except if otherwise 

specified. 

EQ VAS (HRQoL) at day 180 A visual analogue scale ranging from 0 

(worst imaginable health state) to 100 (best 

imaginable health state) [114]. 

Primarily analysed in all participants 

with non-survivors assigned the 

value 0 (worst possible value) 

[94,117,118] and secondarily 

analysed in survivors only. Of note, 

no specific EQ VAS value corresponds 

to being dead, and assigning the 

worst possible value to non-survivors 

is a pragmatic choice to avoid bias 

and potentially misleading results 

and ensure that the results have a 

valid causal interpretation when the 

intervention(s) may affect mortality 

[117,118]. This approach is similar to 

previous trials [120–123]. 
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Outcome Definition/operationalisation Remarks 

Cognitive function at day 

180 

Montreal Cognitive Assessment test 5-

minute version,   .   “Mini Mo  ”  

[124,125], ranging from 0 points (worst) to 

15 points (best). 

 

 

Primarily analysed in all participants 

with non-survivors assigned the 

value 0 (worst possible value) 

[94,117,118] and secondarily 

analysed in survivors only. Of note, 

no specific Mini MoCA value 

corresponds to being dead, and 

assigning the worst possible value to 

non-survivors is a pragmatic choice 

to avoid bias and potentially 

misleading results and ensure that 

the results have a valid causal 

interpretation when the 

intervention(s) may affect mortality 

[117,118]. This approach is similar to 

a previous trial [121]. 

One or more domain-

specific safety outcomes  

The number of participants with one or 

more safety outcomes specified in the 

domain-specific appendices, using the 

follow-up time point specified in each 

domain. The follow-up period must cover at 

least the interventional period.  

Detailed in section 8.10. Separate 

data on each safety outcome will 

secondarily be reported descriptively 

in each intervention arm. 

If the primary or guiding outcome is 

registered after shorter follow-up 

than the maximal intervention 

period, this outcome will be reported 

both with the same follow-up 

duration as the primary/guiding 

outcome and after the full follow-up 

period covering at least the 

interventional period. 

 

As seen in Table 2, outcomes collected at multiple time points are considered separate outcomes. 

Follow-up time points will be relative to time of randomisation in each specific domain in INCEPT, 

i.e., if a participant is randomised in multiple domains on different days, the final day of follow-up 

for each outcome will differ accordingly to ensure the specified follow-up duration. Where 

between-domain interactions are planned to be assessed, the relevant domain-specific 

appendices will specify how potential differences in the follow-up periods for the same outcome in 

the different domains will be handled. For day 180 patient-reported outcomes (HRQoL and 

cognitive function), outcome assessors will be blinded to the interventions received to minimise 

the risk of bias when collecting these outcome data [87], although respondents will not necessarily 

be blinded and it thus cannot be guaranteed that respondents will not reveal their allocation(s) to 

the outcome assessor in all cases. For cognitive function, outcome assessors will be trained and 

certified in the administration of the MoCA tests, as required [124]. For EQ-5D-5L, EQ VAS, and 

cognitive function, we aim for registration as close as possible to 180 days post-domain inclusion 
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but within 14 days, as we expect this to have minimal influence on the actual values and as this 

will limit the number of times participants (or their proxies) will be asked thus potentially reducing 

the proportions of missing data (Figure 8). Vital status on the day of assessment of HRQoL and 

cognitive function will also be collected (as this may not be the same day as the all-cause 180-day 

mortality outcome in a particular domain) and used in the analyses of these outcomes solely. If 

HRQoL or cognitive function is collected prior to day 180 post-randomisation to a domain but 

within the allowed 14-day period, these values will be used regardless of vital status at day 180. If 

multiple HRQoL or cognitive function measurements are available within the allowed period of 14 

days before or after day 180, the measurements closest to day 180 in each domain will be used. 

 

Figure 8. Follow-up for health-related quality of life and cognitive function in INCEPT 

 
Participants in INCEPT may be enrolled in different domains (vertical axis) at different relative time-points (horizontal 

axis). This figure illustrates the periods from domain inclusion to 180 days after domain inclusion (black horizontal 

lines). We aim to collect health-related quality of life outcomes (EQ-5D-5L index values and EQ VAS) and cognitive 

function (Mini MoCA) at 180 days after domain inclusion +/- 14 days, illustrated by the coloured boxes. The points and 

vertical dotted lines indicate day 180 after inclusion in each domain. Overall, the figure provides an example of when 

these outcomes may be collected and used in multiple domains, and when it is necessary to collect them again – e.g., 

if collected 180 days after inclusion in domain #1, the same data may be used in domains #2 and #3, but not #4, 

whereas the same data may be used for all four domains if collected, e.g., 180 days after inclusion in domain #2 or #3. 

In practice, inclusion to most domains during the same ICU stay is expected to occur simultaneously and we aim to 

collect these data as close as possible to day 180, except when already collected data can be used for additional 

domains. The grey shade illustrates the period starting from 180 days after inclusion to the first domain and ending 

180 days after inclusion to the last domain in the example. 
 

The prioritisation of outcomes will vary between domains and will be specified in the domain-

specific appendices. For all domains, the primary outcome(s) must be one of the INCEPT core 

outcomes. In each domain, a single guiding outcome must be specified for adaptive analyses, and 

this outcome will, generally, be the primary outcome as well. This guiding outcome must be one of 

the INCEPT core outcomes, with the following exceptions: 1) domain-specific safety outcomes, as 
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automating cross-domain data collection is central to efficiency and data quality of INCEPT, and 2) 

the HRQoL and cognitive function outcomes due to their relatively long follow-up, typically 

moderate data missingness, and the methodological and interpretational challenges related to the 

handling of non-survivors [94,117]. In specific cases, a non-guiding core outcome may be the 

primary outcome if high correlation between the primary and guiding outcomes is expected a 

priori [2], e.g., for similar outcomes with different durations of follow-up or good proxy outcomes. 

 

8.10 | Safety outcomes and risk assessment 

 

This section outlines the handling of safety outcomes in INCEPT domains based on EU regulations 

[126] for the assessment of safety outcomes for pharmacological interventions (investigational 

medicinal products); this procedure may be adapted in domain-specific appendices for non-

pharmacological domains. Country-specific adaptations of safety outcome data registration and 

reporting may be required for countries outside the EU. In these instances, the procedures for 

collecting and reporting additional safety data will be specified in national appendices. 

 

Definitions 

The following definitions adapted from the International Council for Harmonisation of Technical 

Requirements for Pharmaceuticals for Human Use (ICH) [127] to fit both domains assessing 

pharmacological and non-pharmacological interventions are used in INCEPT: 

 

Adverse event (AE) 

Any undesirable medical event occurring to a participant during a clinical trial, which does not 

necessarily have a causal relationship with an intervention. 

 

Adverse reaction (AR) 

An unintended and noxious response to an intervention occurring when normally used. 

 

Serious adverse event (SAE) 

Any AE that results in death, is life-threatening, requires hospitalisation or prolongation of existing 

hospitalisation, results in persistent or significant disability or incapacity, or is a congenital 

anomaly or birth defect. 

 

Serious adverse reaction (SAR) 

Any SAE assessed to be related to the intervention. SARs will be specifically defined in domain-

specific appendices for all included interventions; for pharmaceutical interventions, these will be 

based on the Danish Summary of Product Characteristics (SmPCs) and other relevant SmPCs where 

relevant (e.g., national SmPCs for other countries than Denmark if, e.g., the domain sponsor is 
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located in another country) for the relevant drugs and may include additional clinically relevant 

events. 

 

Suspected unexpected serious adverse reaction (SUSAR) 

Any suspected adverse reaction which is both serious and unexpected (the nature or severity of 

which is not consistent with those defined as SARs, i.e., SARs not included in the SmPCs for 

pharmaceutical interventions). Assessments of causality for potential SUSARs will be made by the 

investigators. 

 

Risk proportionate approach for registration and reporting of safety outcomes 

Participants in INCEPT will be hospitalised, critically ill patients in the ICU, for whom adverse 

events and reactions are routinely monitored and documented in the EPRs. The EPRs will be used 

to continuously evaluate the occurrence of safety outcomes. A risk proportionate approach for 

recording and using safety outcomes will be used in INCEPT according to EU regulations 

(Regulation EU No 536/2014) [126] and the Danish Medicine Agency’s guidance [128] based on the 

EU legislation, which is also in adherence with recommendations by the WHO [1]. A separate risk 

assessment will be performed in each domain and included in the domain-specific appendices. 

Each domain will be classified and handled in one of the following three risk categories based on 

the Danish Medicine Agency’s gui an e [128] with definitions based on this guidance and the EU 

recommendations [126]: 

 

Risk level 1, low-risk (corresponding to ‘low intervention’ clinical trials in the EU regulation [126]) 

Classification: all the following requirements apply: 

• the investigational medicinal product(s) (excluding eventual placebo(s) or ‘no a  itional 

treatment’ arms  has marketing authorisation(s) 

• the intervention(s) are comparable with standard care 

• the evidence base and safety profile(s) for the intervention and the investigational 

medicinal product is robust, including with regards to rare adverse effects 

• the probability of discovering new safety signals is expected to be minimal 

 

Required handling: a risk proportionate approach to registering and reporting safety data is 

justifiable. Registration and reporting of AEs, SAEs, and SARs can be omitted, and only SUSARs are 

required to be registered and reported to the domain sponsor within 24 hours and will be included 

in the annual safety reports. Investigators will always be able to report any SAEs immediately at 

their own discretion [129]. 

 

Specific handling in INCEPT: although registration of SARs is not required, specific, clinically 

relevant SARs (defined in the domain-specific appendices) will be registered and included in the 
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annual safety reports and final domain reports in INCEPT as part of the secondary outcome ‘one or 

more domain-specific safety outcomes’ (section 8.9). 

 

Risk level 2, intermediate risk 

Classification: all the following requirements apply: 

• the in estigational me i inal pro u t s   e  lu ing e entual pla e o s  or ‘no a  itional 

treatment’ arms  has marketing authorisation(s) but are used for an unapproved indication 

(off-label use) 

• the intervention(s) does not substantially deviate from standard care and the safety profile 

is expected to be comparable to that of standard care 

• the safety profile(s) of the investigational medicinal product(s) is robust 

 

Required handling: a risk proportionate approach to registering and reporting safety data can be 

justifie  if moti ate     the  omain’s risk assessment, whi h shoul  a  ress the fa tors outline  

in the Danish Medicine Agency’s gui an e [128]: marketing authorisation, total exposure, existing 

safety data; type of investigational medicinal product/intervention (e.g., mechanistic 

characteristics, form of pharmaceutical, route of administration); indication, including whether 

this differs from standard clinical practice; population, including age, sex, or other patient 

characteristics; dose and treatment regimen compared to approved dose and treatment regimen 

as listed in SmPC(s), including new combinations or simultaneous use with other pharmaceuticals 

and an assessment about whether this can lead to more serious/frequent adverse effects or 

interactions; and complexity of the trial design. 

Registration of AEs can be omitted; registration of specific SAEs (e.g., SAEs related to either the 

intervention(s) or the underlying disease) and specific SARs (e.g., known SARs according to the 

SmPCs) according to a predefined list can be omitted if adequately justified (all registered SAEs do 

not need to be reported within 24 hours but must be included in the annual safety reports; 

investigators will be able to report any SAEs immediately at their own discretion [129]). All 

registered SARs must be reported to the domain sponsor within 24 hours unless part of the 

 omains’ primar /se on ar  outcomes with an independent data monitoring and safety 

committee (IDMSC) established or otherwise continuously monitored. 

 

Specific handling in INCEPT: SAEs related to the underlying disease (i.e., SAEs common in critically 

ill patients [130–132]) as specified in Table S1 (appendix 2, section 21.2) will not be registered. 

Pre-defined SARs will be registered and included in the annual safety reports and final domain 

reports in INCEPT as part of the secondary outcome ‘one or more domain-specific safety outcomes’ 

(section 8.9), but not reported to the domain sponsor within 24 hours due to the inclusion in this 

secondary outcome and the IDMSC monitoring of each domain. SUSARs will always be registered 

and reported to the domain sponsor within 24 hours. 
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Risk level 3, high risk 

Classification: one or more of the following requirements reply: 

• in estigational me i inal pro u t s   e  lu ing e entual pla e o s  or ‘no a  itional 

treatment’ arms  or in i ation not appro e  

• intervention(s) not previously investigated or substantially deviating from standard care 

• the safety profiles of the intervention(s) and investigational medicinal product(s) are not 

sufficiently investigated and evidence regarding efficacy and safety are lacking 

• the investigational medicinal product(s) has (have) marketing authorisations but with 

stricter reporting requirements [133] 

 

Required handling: thorough handling of adverse effects is required to ensure patient safety and 

data about the safety profile(s) of the investigational medicinal product(s). Complete recording 

and reporting of safety outcomes is required unless a risk proportionate approach can be justified 

with a robust justification based on the risk assessment for the domain. 

 

Specific handling in INCEPT: all AE and SAEs will be registered, and all SAEs/SARs will be reported 

to the domain sponsor within 24 hours and included in the annual safety reports and final domain 

reports as part of the secondary outcome ‘one or more domain-specific safety outcomes’ (section 

8.9), except in special cases where a robust justification based on a thorough risk assessment is 

made in the domain-specific appendices and approved by the competent authorities. 

 

Monitoring of participants 

All participants will be monitored closely due to the severity of their illness according to the clinical 

standards at the participating ICUs, regardless of the risk level(s) of the domain(s) each participant 

is active in. This will typically include continuous or frequent measurement of vital parameters 

(e.g., oxygen saturation, heart rate, blood pressure, respiratory rates, and temperature), daily or 

frequent measures of biochemistry (e.g., C-reactive protein [CRP], leukocyte counts, haemoglobin, 

creatinine, electrolytes, pH, arterial blood gases, lactate, and blood glucose), and additional 

measurements as clinically indicated (e.g., microbiological cultures, electrocardiograms [ECGs], 

and other diagnostic tests). These data will not be registered in INCEPT if not included in the 

general variable list (section 14.6) or the domain-specific variable lists but will be available in the 

EPRs for the investigators and/or competent authorities if needed. 

In case of safety events, participants will be monitored and followed according to usual clinical 

practice decided by the treating clinician, e.g., until resolution of the safety event or similar. This 

will be done using the EPRs and additional contact to the participant by, e.g., phone if deemed 

relevant. The platform and domain sponsors or their delegates may be consulted regarding safety 

events and subsequent follow-up as relevant.  
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Timing 

In all participants, the occurrence of safety outcomes will be assessed for a relevant time duration 

with a follow-up period at least as long as the intervention period in each domain. 

 

Classification and reporting of events 

Safety outcomes will be collected in accordance with the risk assessment as outlined above. 

Specified SARs will be registered for all interventions in a domain due to a priori being expected to 

being causally related to the intervention, except if specified otherwise in a domain-specific 

appendix. This is done to ensure complete and unbiased reporting, especially for open-label 

domains, and resembles the procedure used in previously approved critical care trials by our 

group [81,83,89–92,129,134]. Reporting of all safety outcomes will be done by the investigators to 

the coordinating centre, which will report them to the domain sponsor(s) or their delegate(s) 

within the timeframes specified above. Events deemed to be SUSARs will always be reported to 

the domain sponsor(s) or their delegate(s) within 24 hours. If a SUSAR is adjudicated as fatal or 

life-threatening, the domain sponsor will report it to all sites participating in the domain, and to 

the platform sponsor who will report it to the competent authorities in the participating countries 

within 7 days (for countries in the EU via the Hospital Pharmacy in the Capital Region of Denmark; 

for countries outside EU in collaboration with the national investigator, if relevant). No later than 8 

days after the reporting, the platform sponsor will inform the competent authorities about 

relevant follow-up actions by the domain sponsor and the investigator. Any other SUSARs (i.e., 

those that are not life-threatening or fatal) will be reported via the Hospital Pharmacy in the 

Capital Region of Denmark to the competent authorities no later than 15 days from the time when 

the domain sponsor is informed (or as required in countries outside the EU).  

 

A person designated by the domain sponsor with access to the safety data will prepare an annual 

safety report for each domain, describing the rules of registration and reporting of safety events as 

described in the core protocol and domain-specific appendix, and including a list of all safety 

outcomes collected in each interventional arm (in total, and separated by category and event 

type) at all sites during the trial period. The report will be submitted to the relevant entities 

through CTIS by the platform sponsor or a designated representative. The annual safety report will 

include all relevant items from the newest version of the Heads of Medicines Agencies – Clinical 

Trials Coordination Group template [135]. The annual safety report will also be submitted to the 

domain IDMSC (section 17) and the domain and platform management committees.  

 

All collected safety outcomes will be included in the final domain report as part of the secondary 

outcome ‘one or more domain-specific safety outcomes’ (section 8.9) and secondarily separately 

by category and event type. Of note, as the specific types of safety outcomes collected between 

domains and the follow-up periods for safety outcomes between domains will differ, these may 

not be directly comparable between domains. 
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In case of urgent changes due to important safety signals, this will be reported to the competent 

authorities in CTIS (or as required in countries outside the EU) along with a description of any 

intended follow-up activities and communicated as described in section 9.4. 

 

Benefit-risk assessment 

A summarised benefit-risk assessment for each domain will be provided in the domain-specific 

appendices. 

 

8.11 | End of trial and domains 

 

For each domain, the platform sponsor will notify the relevant competent authorities no later than 

90  a s after a  omain is  lose   last parti ipant’s last  isit  with the final  omain  e ision  e.g., 

stopped for superiority, practical equivalence, futility, or at a maximum sample size, as described 

in section 9.4). Whenever a domain has been closed, its results will be reported through CTIS 

within    months of the last parti ipant’s last  isit  i.e., en  of follow-up for all outcomes) in that 

domain. 

 

INCEPT has no planned overall stopping date and may potentially run perpetually. If, however, 

INCEPT is stopped, the platform sponsor will notify the competent authorities no later than 90 

 a s after the last  omain has  een  lose   last parti ipant’s last  isit in the last  omain . 

 

The publication policy for INCEPT, including all domains, is described in section 18.1. 

 

8.12 | Other design considerations 

 

Feasibility and separation, including integrated pilot/feasibility phases 

Where relevant, feasibility and separation between arms may be assessed. This will be specified in 

the domain-specific appendices. 

Domains may use be designed with multiple phases including one or more integrated 

pilot/feasibility phase(s), which seamlessly continue into an adaptive phase with assessment of 

patient-important outcomes including the INCEPT core outcomes. If so, one or more feasibility 

phase(s) may be conducted with feasibility determined according to pre-specified criteria 

unrelated to the general INCEPT adaptation rules. If all feasibly criteria are fulfilled, domains will 

continue enrolment in an adaptive phase, which may use clinical outcome data collected during 

the feasibility phase to guide initial adaptations already when the second phase starts (e.g., initial 

allocation profiles in the adaptive phase). If feasibility criteria are not fulfilled, domains may be 

modified or stopped. Pauses in enrolment to allow assessment of feasibility before continued 

enrolment to a domain may be used or enrolment may continue while feasibility is assessed, as 

outlined in the relevant domain-specific appendices, although enrolment will generally not be 
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paused while feasibility is assessed. Multiple feasibility phases may be used, possibly depending on 

the results of earlier feasibility phases; this will be specified in the domain-specific appendices. 

Feasibility will generally be assessed across all arms (i.e., not stratified by allocation), except for 

feasibility outcomes related to separation between arms. Examples of possible feasibility 

outcomes and criteria, based on recommendations and previous outcomes and criteria [29,129], 

are provided in Table 3. 

 

Table 3. Examples of feasibility outcomes and criteria 

Feasibility outcome example Definition/operationalisation Feasibility criteria example 

Time to completion of the 

feasibility phase 

Time to enrolment of the number of 

participants required for feasibility 

assessment. 

Decimal number. 

<## months. 

Recruitment proportion Proportion of potentially eligible patients 

included in the domain. 

Percentage (0-100%) 

≥## %. 

Proportion of participants 

without consent to the use of 

data 

The proportion of participants for whom 

the participant themselves or their proxies 

do not consent to the use of data. 

Percentage (0-100%). 

<# %. 

Protocol adherence Proportion of participants without (major) 

protocol deviations.  

Percentage (0-100%). 

≥## %. 

Retention proportion Proportion of participants with data on 

the primary/guiding outcome within the 

outcome-data lag period. 

Percentage (0-100%). 

≥## %. 

Separation Separation between arms according to 

specific measures affected by the 

intervention(s). 

Operationalisation and type depends on 

the intervention(s). 

Criteria depends on the 

intervention(s). 

Examples of possible feasibility outcomes and criteria that may be used in INCEPT domains with one or more 

integrated feasibility phase(s), partially adapted from the feasibility outcomes in the Empirical Meropenem versus 

Piperacillin/Tazobactam for Adult Patients with Sepsis (EMPRESS) adaptive randomised clinical trial [129]. Exact 

feasibility outcomes and criteria, including variable definitions, will be specified in the domain-specific appendices 

where used. 

 

Sample sizes for integrated feasibility phases will generally be determined based on the expected 

precision of the feasibility outcome estimates, practical considerations, and considering sample 

sizes in other stand-alone pilot or feasibility trials [136–138]. Details on integrated pilot/feasibility 

phases will be described in the applicable domain-specific appendices. 

Data on feasibility or separation may be presented to the domain IDMSC regularly (e.g., at the 

yearly meeting, section 17) regardless of whether formal feasibility phases are used. The domain 
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IDMSC may then make recommendations based on these data without any fixed criteria for 

continued feasibility, although the domain IDMSC may use any criteria specified for formal 

feasibility analyses as a point of reference.  

 

Stand-alone feasibility/pilot trials using the INCEPT platform 

The INCEPT platform may be partially used to conduct stand-alone feasibility or pilot trials [138] 

where relevant, e.g., when the a priori expectations that a trial will be feasible are not large 

enough to conduct it as a domain on INCEPT with an integrated feasibility phase. In these cases, 

the infrastructural and data collection frameworks of INCEPT will mainly be used, while other 

methodological choices may differ from the INCEPT core protocol, including the outcomes 

assessed. If the INCEPT core outcomes are assessed in a stand-alone feasibility/pilot trial and a 

similar domain is later added to the platform, these outcome data may be used as priors in 

primary or secondary analyses of the domain; this will be specified in the domain-specific 

appendices. Stand-alone feasibility/pilot trials using the INCEPT platform will be handled and 

approved as separate trials but may reference the INCEPT core protocol with regards to relevant 

methodologic choices. 

 

Seamless designs 

Seamless designs covering multiple clinical trial phases, e.g., seamless phase II/III trials, [32,139] 

may be conducted on the INCEPT platform where relevant. In that case, the first phase may use a 

primary outcome and analysis methods differing from those specified in the core protocol, while 

the last phase must adhere to the INCEPT core protocol, including with regards to the choice of 

guiding (and primary) outcome according to the list of INCEPT core outcomes (section 8.9). It is 

required that all core outcomes are registered and reported for all participants in all phases and 

that all phases are compatible with analysis and reporting according to the core protocol. The 

success criteria for the first included phase must be specified in the domain-specific appendix, 

along with analysis methods and sample size considerations for this phase. If the domain is 

terminated before reaching the final planned phase in the seamless design, all INCEPT core 

outcomes must be analysed and reported according to the core protocol and domain-specific 

appendix in addition to any specific outcomes for the earlier phase(s) on the domain. The final 

phase will generally include data from all participants across phases in the adaptive and final 

analyses, except if specified otherwise in the domain-specific appendices with clear rationales. 

 

Cluster-randomised trials using the INCEPT platform 

The INCEPT platform may be partially used to conduct cluster-randomised trials [140] where 

relevant; in these cases, the infrastructural and data collection frameworks of INCEPT will mainly 

be used (including core outcomes, the data collection framework, etc.), while appropriate 

methodology (related to randomisation, analysis, and overall conduct including potential 

adaptivity and sample size determinations) specific to cluster-randomised trials will be defined 

specifically for each cluster-randomised trial using the INCEPT platform [140,141]. Such trials will 
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be handled and approved as separate trials but may reference the INCEPT core protocol or any 

appendices for some methodological choices. 
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9 | Statistics and simulation 
 

9.1 | Overall principles 

 

INCEPT will be conducted as an adaptive platform trial with interventions nested in domains and 

employing adaptive arm-dropping, adaptive stopping, and response-adaptive randomisation 

(section 8) [2,35,38]. Not all adaptive elements will be used in all domains, and additional adaptive 

elements (e.g., separate adaptive decisions in different strata and adaptive enrichment [2,35]) are 

expected to be added in later versions of the protocol. Adaptation rules are described in detail in 

section 9.4 and section 9.5 below.  

 

Statistical framework 

INCEPT will primarily use Bayesian statistical methods for both adaptive and final analyses unless 

explicitly defined otherwise in a domain-specific appendix. Conventional, frequentist statistical 

methods may be employed as supplementary analyses, sensitivity analyses, in substudies (section 

18.2), or as the primary methods for specific domains if explicitly specified a priori in the 

appropriate domain-specific appendices. 

 

Challenges in conventional trials analysed using frequentist statistical methods 

Conventional, frequentist statistical inference is based on a definition of probability according to 

the long-run frequencies over repeated (theoretical) experiments and is typically heavily focused 

on null hypothesis significance testing [142]. In this framework, a null hypothesis - most commonly 

that there is truly no difference between interventions - is assessed using P-values. P-values are 

defined as the long-run probabilities of obtaining results at least as extreme as those observed 

assuming that the null hypothesis is true with results dichotomised as statistically significant if the 

P-value is below a pre-specified threshold (typically 5%) [2]. Sample sizes in frequentist trials are 

generally derived using specific closed-form formulae including assumptions about the 

intervention effect size and the risk of type 1 errors (i.e., the risk of erroneously asserting that an 

ineffective intervention is effective, typically 5%) and type 2 errors (i.e., the risk of erroneously 

asserting that an effective intervention is ineffective, typically 10-20%). Unfortunately, P-values 

are difficult to understand and frequently misinterpreted [142–144] as they are indirect 

probabilities for the hypothesis of interest (i.e., that there is an intervention effect) and calculated 

under an assumption that is often unrealistic (i.e., that there is exactly no intervention effect) [2]. 

The issues with dichotomizing results according to P-value thresholds are aggravated by the use of 

effect sizes of interest in conventional sample size calculations that are often implausibly large and 

generally larger than the clinically minimally relevant differences [21–24]. This increases the risk 

that trials assessing potentially effective interventions end up as not statistically significant [2], 

which is frequently misinterpreted as if there is no intervention effect [26,143,144]. Ultimately, 

this leads to research waste and premature abandoning of effective interventions, which may 
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cause patient harm or prevent improvements of care. As such, trials that are only powered for 

implausibly large effect sizes may be considered unethical if interpreted dichotomously [2,145]. 

While this issue is not specific to frequentist statistical methods per se, it is closely tied to how this 

approach is typically used in most conventional trials. 

 

Bayesian statistical methods and their application in adaptive trials 

Bayesian statistical inference uses probability distributions to express uncertainty, and analyses 

start with prior probability distributions expressing beliefs in intervention effects before 

conducting the trial [2,146]. These are updated to posterior probability distributions using the trial 

data, which may be used to calculate direct probabilities of effect sizes of interest, including any 

benefit or harm, clinically important benefit or harm, or effect sizes smaller than those considered 

clinically important [2,146]. Different priors may be used corresponding to different prior beliefs. 

Often, priors used in Bayesian analyses in critical care trials carry minimal or no information; 

results from such analyses are generally numerically similar to results from corresponding 

frequentist analyses, although the interpretations differ [2,146]. Bayesian analyses are well suited 

for adaptive trials and are often used in adaptive platform trials [2,35,147]. INCEPT will primarily 

use Bayesian statistical methods with neutral priors (i.e., priors not favouring one intervention 

over the other(s)) in the primary analyses as has been recommended [146,148]. The exact priors 

will be specified in each domain-specific appendix, and somewhat sceptical (i.e., regularising), 

neutral priors may be used to limit the influence of random fluctuations early [149,150]. 

 

Analysis conduct 

Statistical analyses will be conducted according to the principles outlined in the core protocol with 

additional details not covered by the core protocol specified in the statistical analysis plan for each 

domain in the domain-specific appendix. Any deviations from the general principles outlined in the 

core protocol will be described with rationales in the applicable domain-specific appendix. All 

analyses will be planned and conducted in adherence with the ICH-GCP guidelines [151]. Adaptive 

features will be planned and used in each domain in accordance with guidance from the ACT EU 

Steering Group [72] and the FDA [55]. Domain designs, including adaptation rules, will be 

evaluated using statistical simulation prior to domain initiation (section 9.9) [38]. 

 

Members of the statistical analysis team will be unblinded, but will not participate in patient 

screening, inclusion, treatment, or outcome assessment to avoid that knowledge of results from 

adaptive analyses may influence decisions to enrol patients, treatment decisions, or outcome 

adjudication [55]. We will use a high level of detail when specifying statistical analysis plans and 

will prepare analysis scripts and run them with simulated data prior to initiating domains to limit 

researcher degrees of freedom [152]. 
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9.2 | Analysis sets, comparisons, and estimands 

 

Analysis sets 

All primary analyses (including all adaptive analyses) in INCEPT will be conducted in a full analysis 

set based on the ITT principle, unless explicitly pre-specified otherwise in the domain-specific 

appendices. Each domain’s full analysis set will consist of all participants randomised to that 

domain (the ITT population) except participants for whom we do not have consent to the use of 

any data. Patients randomised in error to blinded domains may be excluded from the full analysis 

set if they never received the allocated intervention and the exclusion takes place before 

unblinding and analysis, according to methodological recommendations on valid post-

randomisation exclusions from analysis sets adhering to the ITT principle [153,154]. 

Additional analysis sets (e.g., per-protocol [PP] populations excluding participants with major 

protocol violations) may be specified for specific domains but will generally not be the primary 

analysis population. 

 

Simultaneous comparison of all arms versus pairwise comparisons with a common control arm 

For multi-arm domains (>2 arms), one arm may be specified as the control arm, typically 

corresponding to an active usual care or placebo/no treatment arm when assessing add-on 

therapies. If a control arm is defined, the domain-specific appendix will define one of two possible 

methods for comparing arms, and statistical simulation may be used to inform this choice. Either 

all arms may be compared simultaneously against each other, i.e., the control will be handled 

similarly to all other arms in the analyses, but the implications of inconclusive trials when 

calculating performance metrics (section 9.9) may then consider the control as most likely to be 

used in clinical practice if the domain ends up inconclusive or with an equivalence decision [38]. 

Alternatively, the control arm will be used as a common control arm that all non-control 

interventions will be compared pairwise against; if a non-control arm is superior to the common 

control, the control arm will be dropped and the superior non-control arm will be promoted as the 

new common control arm [38] as described in detail in section 9.4. For domains with only 2 arms, 

comparisons will always be pairwise, and thus the two methods are identical. 

 

Concurrent controls 

Participants will only be compared to participants randomised within the same domain; as arm-

adding and staggered entry of interventional arms in specific domains is not supported in INCEPT, 

participants will only be compared to concurrent controls, thus avoiding the need to handle the 

potential biases that may otherwise be introduced by the comparison due to non-concurrent 

controls [40,155,156]. 
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Estimands 

Estimands precisely describe the exact intervention effect being assessed (and thus the question 

answered by a trial or analysis) according to five key attributes: the population, the interventions 

being compared, the outcome(s) assessed, the summary measure(s) used, and the handling of 

intercurrent events (including, e.g., protocol deviations and events that make registration of the 

endpoint impossible) [157,158]. These attributes are covered in separate sections of the core 

protocol and will be covered in separate sections of the domain-specific appendices but will be 

summarised in wording as well as in tabular format for the primary estimand (and optionally 

additional, secondary estimands) in each domain-specific appendix in a format as exemplified in 

Table 4 below. 

 

Table 4. Example of summary of key attributes of the primary estimand 

Attribute Description 

Population Acutely admitted adult ICU patients, with additional domain-specific 

restrictions of the population described. 

Interventions (treatment conditions) Summarised for each intervention arm. 

Outcome (endpoint) The primary outcome for the domain. 

Summary measure Sample-average absolute difference (risk difference or mean difference, as 

described in section 9.6). 

Handling of intercurrent events Participants analysed as randomised (i.e., according to the ITT principle) 

regardless of protocol adherence. 

Description of any special handling of non-survival (penalization of death 

for the days alive without life support/days alive out of hospital/days free 

of delirium outcomes; use of the 0 or the worst possible value for 

HRQoL/cognitive function outcomes). 

Examples of how the attributes of the primary estimand in each domain will be summarised; a table with this 

structure should be included in each domain-specific appendix but edited as relevant. 

 

9.3 | Timing of adaptive analyses 
 

For all domains, the minimum number of participants randomised and with follow-up data 

available at each adaptive (interim) analysis will be pre-specified in the domain-specific 

appendices and may either be a constant increase or varying numbers. It will also be specified 

whether a burn-in period is used, i.e., an initial minimum number of randomised participants 

required to have reached follow-up before any adaptive analyses are conducted, based on 

performance metrics assessed through simulation [38,159]. In addition, it may be specified in the 

domain-specific appendices that adaptive analyses will first be conducted after the conclusion of 

specific integrated feasibility phase(s) (section 8.12), if used. 

Adaptive analyses will – except where specified otherwise in a domain-specific appendix – be 

conducted at specific time intervals (e.g., the first workday of the month) after the required 

number of participants for an adaptive analysis have completed their outcome-data lag period 

(consisting of the follow-up duration plus a 15-day data collection/verification period) to 
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streamline data collection, validation, and analysis across domains in INCEPT. Where relevant, 

adaptive analyses will be conducted at intervals according to this definition, even if the maximum 

sample size has been enrolled in a domain, but all participants have not yet completed their 

outcome-data lag period. If multiple adaptive analyses are triggered to be conducted at the same 

time-point (e.g., due to fast recruitment and multiple thresholds for adaptive analyses being 

triggered in the same month), only the latest triggered analysis (i.e., the analysis including the 

largest number of participants) will be conducted. Adaptive analyses will include all participants 

who have completed outcome-data lag period at the time of analysis conduct. We will thus allow 

overrunning [160], i.e., continuing inclusion in domains while awaiting the results of the adaptive 

analyses. Consequently, the number of participants included in each adaptive analysis will 

generally be slightly higher than the pre-specified minimum number. 

Only participants who have completed the outcome-data lag period for the guiding outcome will 

be included in the adaptive analyses to avoid early events from upwards biasing adaptive analyses 

compared to final analyses (for binary outcomes) or to avoid incomplete continuous outcome data 

affecting the results [47]. In addition to the pre-planned adaptive analyses, the IDMSC for each 

domain may request additional analyses at other times or of other outcomes if deemed relevant 

due to results or safety concerns caused by external evidence (section 17). Adaptive analyses will – 

unless otherwise specified – only be of the guiding outcome. If the guiding outcome is not the 

primary outcome, it may be specified in a domain-specific appendix that the primary outcome will 

also be analysed at regular intervals and presented to the IDMSCs or that the correlation between 

the guiding and the primary outcome may be analysed during the adaptive analyses, with 

adaptation rules using results from the guiding outcome. Following adaptive analyses, the domain 

IDMSC will be informed of the results, with adaptations implemented 48 hours after informing the 

domain IDMSC (or as soon as possible after) except in cases where the domain IDMSC objects to 

their immediate implementation (section 17). 

 

9.4 | Adaptation rules 
 

General considerations 

Domains in INCEPT may use adaptation rules for adaptive stopping, adaptive arm-dropping (in 

domains with >2 arms), and response-adaptive randomisation [35,38,161] (section 9.5). The exact 

rules will be specified for each domain in the domain-specific appendices, but the general 

principles and considerations are outlined here. 

In addition to the Bayesian stopping rules generally employed in INCEPT, specific domains may be 

conducted without adaptations (e.g., some domains may use designs with fixed sample sizes and 

fixed randomisation weights without allowing early arm-dropping). Likewise, specific domains may 

use additional adaptation rules (e.g., a pilot/feasibility phase with specific stopping or adaptation 

rules related to pre-specified analyses of feasibility, followed by adaptation rules as generally used 

in INCEPT), or use more conventional analyses or designs (including frequentist analyses and group 
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sequential designs [32] with conventional stopping rules) as long as these rules are clearly 

described in the domain-specific appendices. 

For all domains using Bayesian adaptation rules, the performance metrics of the domain design 

will be evaluated using simulations with results presented for the final design and relevant 

sensitivity analyses of its performance (e.g., assuming different event proportions or inclusion 

rates) in the domain-specific appendix [38,159] (section 9.9). 

 

Stopping rule hierarchy 

INCEPT allows arm-dropping and stopping for inferiority, superiority, practical equivalence 

(optional for each domain), and futility (optional, but only applicable for domains with a common 

control arm and all non-control arms compared pairwise to that). The stopping rules are evaluated 

hierarchically based on the clinical utility of each stopping decision (Figure 9). All stopping rules 

are based on the guiding outcome only and will be binding [55]. In domains with >2 arms, 

comparisons of remaining arms will continue after arm-dropping, whereas in domains with 2 arms, 

dropping a single arm will by definition lead to overall stopping of the domain. 

First, inferior arm(s) (overall or compared against a common control arm, depending on the 

design) will be dropped. Second, superiority (overall or compared against the common control 

arm, depending on the design) will be assessed; if only one arm remains after dropping inferior 

arms, the superiority stopping rule will, by definition, be triggered. For domains with a common 

control arm that all non-control arms are pairwise compared to, a superior non-control arm will 

become the new common control with the old common control dropped for inferiority, 

immediately followed by a new analysis of the same dataset after exclusion of participants 

allocated to the dropped arm. Third, practical equivalence is assessed for domains where used. In 

domains where all domains are compared against each other, the entire domain will be stopped if 

all remaining arms are practically equivalent; in domains where non-control arms are compared 

against a common control arm, arms that are practically equivalent compared to the common 

control will be dropped. As practical equivalence is less clinically useful than inferiority/superiority, 

this has lower priority in the stopping rule hierarchy. Fourth, futility is assessed in domains where 

this is used (only relevant for domains with a common control arm to which all non-control arms 

are pairwise compared). Arms that are futile compared to the common control will be dropped. As 

futility is less clinically useful than inferiority/superiority and practical equivalence, it has the 

lowest priority. 
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Figure 9. Stopping rules in INCEPT 

 
Stopping rules in INCEPT, based on a similar figure in [38] (Creative Commons CC BY licence [162]). The figure 

illustrates stopping rules for a pairwise comparison between two arms, e.g., in a 2-arm domain or a domain with a 

common control and a single non-control arm for an undesirable outcome, e.g., mortality. The full posterior 

probability distribution on the absolute risk difference (%-points) scale is presented, with the 95% percentile-based 

credible interval highlighted in blue and the median with a vertical line. The probabilities (Pr) of each stopping rule are 

illustrated and further described in the text. 

 

Inferiority 

Arms will be dropped for inferiority if the probability that the arm is the best in its domain (in 

domains without a common control arm) or if the probability that the arm is better compared to 

the common control arm (in domains with a common control and non-control arms being pairwise 

compared to it) is less than a pre-specified probability threshold [38,159]. In domains without a 

common control arm, analyses will be immediately re-run once an arm is dropped for inferiority 

(using the same dataset, but excluding participants allocated to the dropped arm), as this may 

alter the relative comparisons and final probabilities for the other comparisons. Stopping rules for 

inferiority will (unless otherwise specified) relate to differences of any size, and will thus perform 

similarly on both the absolute and relative scales [38,159]. 
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Superiority 

In domains where all arms are compared simultaneously against each other, the domain will be 

stopped for superiority if the probability that one arm is superior, i.e., the best in its domain is 

above a pre-specified probability threshold, with all other remaining arms dropped for inferiority 

[38,159]. In domains with a common control arm, an arm will be declared superior if the 

probability that it is better than the common control arm on the guiding outcome is above a pre-

specified probability threshold. When this occurs, the common control arm will be dropped and 

the superior arm will become the new control, followed by an immediate updated analysis (using 

the same dataset, but excluding participants allocated to the dropped arm), where the remaining 

non-control arms are compared against the new control [38,159]. In cases where multiple arms 

are superior compared to the common control in a single adaptive analysis, the arm with the 

highest overall probability of being the best will become the new control, followed by an 

immediate updated analysis (using the same dataset, but excluding participants allocated to the 

dropped arm). Similar to stopping rules for inferiority, stopping rules for superiority relate to 

differences of any size (unless otherwise specified) and will thus perform similarly on both the 

absolute and relative scales [38,159]. 

 

Practical equivalence 

Stopping rules for practical equivalence may be defined in the domain-specific appendices. For 

domains without a common control (where all arms are simultaneously compared), all active arms 

may be declared practically equivalent if the absolute difference between all arms (i.e., the 

absolute difference between the best and worst remaining arms) is less than a pre-specified 

amount with a probability exceeding a pre-specified threshold [38,159]. Pairwise assessments of 

practical equivalence between all arms may be presented in such domains if specified in the 

domain-specific appendices but will not be used to guide adaptations in domains with >2 arms and 

no common control. For domains with a common control arm, non-control arms may be declared 

as practically equivalent compared to the control and dropped from the domain if the absolute 

difference between the two arms is smaller than a pre-specified amount (in either direction) with 

a probability exceeding a pre-specified threshold. Whether equivalence will be assessed only 

against the original control or also against new control(s) will also be pre-specified.  

 

Futility 

Futility stopping rules may be defined for domains with a common control arm to which all non-

control arms are compared. If a futility stopping rule is used, non-control arms will be dropped for 

futility if the probability that a non-control arm is not better than the common control by a certain 

pre-specified amount on the absolute effect scale exceeds a pre-specified threshold [38,159]. 

Futility will only be assessed against the original common control arm in each domain. 

 

Format of stopping rules 

INCEPT will use constant stopping thresholds, i.e., stopping rules similarly shaped as conventional 
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Pocock monitoring boundaries in conventional (frequentist) group sequential trials [44], except 

where otherwise specified in the domain-specific appendices. Compared to stopping rules that are 

strict to begin with and increasingly lenient with more participants (i.e., stopping rules resembling 

O’Brien-Fleming monitoring boundaries in conventional group sequential trials [44]), constant 

stopping rules generally leads to smaller expected sample sizes but larger required maximum 

sample sizes to detect the same effect with the same certainty [163]. Constant stopping rules also 

limit potential overestimation of effect sizes [44] due to adaptive stopping, although the potential 

overestimation is generally small and unimportant, especially in large trials [45,46], regardless of 

the format of stopping rules used. Stopping rules for inferiority and superiority will generally be 

symmetrical, i.e., the stopping threshold for inferiority will by default be one (100%) minus the 

stopping threshold for superiority. 

 

Maximum sample size 

A maximum sample size of each domain will be specified for each domain for logistical/economic 

reasons and as this is necessary for simulation-based design evaluation (section 9.9). If reached, 

randomisation of patients in the domain will be stopped, even if none of the other stopping rules 

have been fulfilled. Adaptive analyses will then continue as specified until all already-randomised 

participants complete their outcome-data lag period with all relevant stopping rules assessed in 

each adaptive analysis. 

 

Final analysis 

A final analysis will be conducted once data for the guiding outcome are available for all 

participants. This final analysis will include all participants, i.e., including those randomised to arms 

previously dropped. For domains with a common control arm, the common control arm in the 

final analysis will be the final, superior arm if stopped for superiority, and otherwise the last 

common control arm used. Of note, the final analysis (including all arms) may coincide with the 

last adaptive analysis or be identical if no arms have previously been dropped. Stopping rules will 

be assessed in all adaptive analyses, including the last adaptive analysis, but not in the final 

analysis. Consequently, the final domain conclusion will be based on the last adaptive analysis, 

while the final analysis will be used to calculate all final effect estimates and probabilities.  

 

Stopping, conclusion, and communication of results 

The final domain conclusion will be based on whether a stopping rule is triggered in the last 

adaptive analysis as described above, with the domain considered inconclusive for the guiding 

outcome if no stopping rule is triggered in this last adaptive analysis. The stopping decision will be 

considered final, even if the stopping rule criteria are no longer fulfilled in the final analysis with all 

randomised participants. 

The final analysis and the results of all adaptive analyses will be reported. If stopped for 

superiority, all participants still active in the domain may be switched to the superior intervention 
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at the discretion of the treating clinician/local investigators. While this may affect protocol 

adherence, this is preferred for ethical reasons. 

 

INCEPT is primarily focused on identifying a single superior intervention within each domain to aid 

clinical decision-making to the highest extent possible and not on superiority of multiple 

interventions compared to a common control. For each domain, it will be specified a priori 

whether decisions to drop arms (before the domain is finally stopped) will be communicated to 

the investigators and/or the public. In some cases, this may be appropriate, e.g., to allow currently 

active participants randomised to inferior arms to be switched to other interventions at the 

treating  lini ian’s discretion. In other cases, arm-dropping may not be disclosed, if it is believed 

that it can threaten trial integrity [55] (e.g., if two doses of a drug are assessed in a multi-arm 

domain against other interventions and one dose is dropped, this information may affect the 

inclination to randomise further patients). For any a priori specification that arm-dropping 

decisions prior to domain closure will not be communicated to investigators/site staff/the public, 

the domain IDMSC may suggest that this decision be overridden, if it is deemed that differences 

are sufficiently important to warrant such disclosure regardless of the specified plan. The final 

decision on whether to follow such a recommendation will be made by the domain and platform 

management committees. In case of important safety signals or other results that are asserted to 

require immediate communication, this will be done in an appropriate format without 

unnecessary delay as decided by the domain and platform management committees. 

Communication of changes due to important safety signals, e.g., arm dropping as an urgent 

measure, will always be communicated (including to the competent authorities in CTIS or as 

required in countries outside the EU) along with a description of any intended follow-up activities. 

 

9.5 | Randomisation profiles and rules 

 

Initial allocation 

For each domain, initial allocation profiles will be specified in the domain-specific appendix. 

Generally, domains with 2 arms or >2 arms that are all simultaneously compared to each other will 

use equal initial allocation unless otherwise specified to optimise power for all comparisons [38]. 

For domains with a common control arm (to which all non-control arms are pairwise compared) 

and >2 arms, a higher allocation proportion to the control arm will generally be used to increase 

power in the pairwise comparisons [38]; unless otherwise specified, a square-root(number of non-

control arms):1 ratio for the control arm and all non-control arms normalised to sum to 100% will 

be used [38,59,164].  

For domains only employing fixed randomisation, this will be stratified for site and possibly other 

anticipated prognostic baseline characteristics, as specified in each domain-specific appendix. 

Stratified randomisation will be conducted using stratified block randomisation with blocks of 

randomly varying sizes [78], with blocks computer-generated with only involvement by members 
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of the INCEPT data or methodological-statistical teams, who will not be involved in patient 

inclusion, treatment, or outcome collection. For domains employing response-adaptive 

randomisation, randomisation will generally be stratified for at least site and, depending on the 

burn-in used, possibly also other anticipated prognostic baseline characteristics in the initial period 

similarly to domains with fixed randomisation. After the first adaptation of the allocation ratios, 

simple randomisation (i.e., not using stratification or blocks) [78] will be used instead, because 

combining stratified block randomisation with response-adaptive randomisation is impractical 

[165]. For domains with a common control arm, the square-root-based allocation ratios may be 

rounded to obtain numbers that facilitate reasonably sized varying block sizes as needed; this will 

be specified in the domain-specific appendices. 

 

Fixed- or response-adaptive randomisation 

The use of fixed- or response-adaptive randomisation or combinations will be pre-specified in the 

domain-specific appendices with choices evaluated using statistical simulation [38,159]. For 2-arm 

domains and multi-arm domains where all arms are compared with each other simultaneously, we 

will generally use either fixed allocation or response-adaptive randomisation with equal initial 

allocation. For domains with >2 arms and a common control group that all non-control arms are 

pairwise compared against, we will generally use a relatively higher, fixed allocation proportion to 

the control group than the other groups (e.g., a square-root-based allocation ratio as outlined 

above or a control group allocation probability, which always matches the highest non-control arm 

[38,48,59]) and response-adaptive randomisation in the other groups.  

Allocation profiles when using response-adaptive randomisation will be calculated based on the 

probability of each arm being the overall best among all active arms, regardless of whether a 

common control arm is used [38,159,161]. Of note, response-adaptive randomisation rules based 

on the probability of each arm being the overall best performs better in multi-arm trials than 

adaptations based on the probabilities (or P-values) of each arm being superior to a control arm 

[166,167]. Following calculation of the raw probabilities of each arm being the best, any 

minimum/maximum restrictions in use will be applied, as will fixed allocation probabilities and 

matched probabilities (i.e., it ma   e spe ifie  that a  ommon  ontrol arms’ allo ation pro a ilit  

is matched to the highest non-control arm) [38,159]. Finally, the allocation probabilities will be 

normalised to sum to one (100%), by re-allocating the remaining probability to the arms not 

affected by minimum/maximum restrictions and fixed/matched probabilities [38,159]. Response-

adaptive randomisation will generally employ restrictions (e.g., minimum/maximum allocation 

probabilities and/or softening of[38] the allocation profiles) to limit extreme allocation profiles 

due to random fluctuations early [38,167–169]. Restricting allocation ratios avoids over-aggressive 

adaptations to random fluctuations and makes it harder to guess the allocation profile in non-

blinded domains, which may otherwise prematurely influence treatment decisions or enrolment 

[55]. Further, restricting response-adaptive randomisation mitigates the potential for undesirable 

effects on overall sample sizes and power in some designs and scenario combinations (e.g., 

domains with 2 arms and no or small between-arm differences) [38,150,170]. The exact 
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restrictions and settings will be evaluated using simulations as discussed elsewhere [38,159] 

(section 9.9). 

 

9.6 | Statistical analyses, models, and presentation of results 

 

The following approach will generally be used for conducting statistical analyses of the core 

outcomes included in INCEPT (including both final analyses and adaptive analyses); deviations may 

be specified in domain-specific appendices. Analyses will be conducted separately for each domain 

using concurrent controls only [171]. Mock tables exemplifying how baseline data, outcome data, 

and results from adaptive analyses will be presented are included as Table S2, Table S3, and Table 

S4 in appendix 4, section 21.4. Versions of these mock tables adapted for specific domains will be 

included in the domain-specific appendices, where relevant supplemented with additional mock 

tables. 

 

Descriptive data 

Baseline, process, and outcome data will be presented descriptively in each arm in each domain; 

numerical variables will be summarised using medians with 25% and 75% percentiles (interquartile 

ranges [IQRs]; which may be supplemented with categorisations), and categorical variables will be 

presented as counts with percentages. In addition, baseline and outcome data will be presented 

separately for each time period (with a new time period defined each time arms are dropped, or 

allocation ratios are changed after an adaptive analysis) for all participants and each intervention 

group separately in supplementary tables [34,172]. 

 

Models and presentation of results 

All models will include the interventions (with the control group, if any, as the reference; 

otherwise, the reference will be specified in each domain-specific appendix), adjustment for all 

stratification variables used in the domain and additional anticipated prognostic baseline variables 

(described below). Sample-average estimates in each intervention group and sample-average 

intervention effects from the adjusted models will primarily be presented. Adjustment for 

carefully selected baseline covariates expected to be prognostic of the outcomes is recommended 

[173] as it increases precision and power with limited risk of minimal negative effects [174–176]. 

This approach is robust even in the presence of potential model misspecification [173,177,178], 

and does not change how the estimands [179] are interpreted when average intervention effects 

are presented [180]. 

 

All binary core outcomes will be analysed using adjusted Bayesian binary logistic regression 

models with results presented as estimated probabilities of the outcome with each intervention 

and adjusted absolute differences (risk differences [RDs]) and relative differences (relative risks 

[RRs]). Estimated probabilities and adjusted RDs and RRs will be all calculated as sample-averages 
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using a G-computation-like approach [173,181,182]. First, a logistic regression model will be fitted. 

Second, outcome probabilities for all participants will be predicted under the assumption that 

each participant was allocated to each intervention (i.e., factual predictions and counterfactual 

predictions with all adjustment variables unchanged). Third, the mean estimated probabilities of 

the outcome with each intervention will be calculated, reported for each group, and subsequently 

used to calculate sample-average RDs and RRs. This will be done for each set of draws from the 

joint posteriors. Adjusted odds ratios (ORs) either directly from the models (i.e., conditional ORs) 

or calculated using the G-computation approach (i.e., marginal/sample-average ORs) may be 

presented secondarily. 

 

All continuous/count core outcomes will be analysed using adjusted Bayesian linear regression 

models with results presented as estimated mean values with each intervention and adjusted 

absolute differences (mean differences [MDs]) and relative differences (ratios of means [RoMs]) 

calculated using the same G-computation approach outlined above with prediction of the sample-

average expected (mean) values for each participant. While the continuous/count outcomes 

assessed have certain minimum/maximum values and are expected to have complex, non-normal 

distributions [99], we consider the Bayesian linear regressions with subsequent use of the 

complete, joint posterior distributions to calculate the expected values in each group to be 

appropriate. The rationale for this is that these models will not be substantially affected by the 

non-normal distributions, they appropriately consider uncertainty, and specification of sensible, 

interpretable priors and final interpretation is easier for these models than for more complex 

models (e.g., ordinal or multi-part models) [99]. 

 

The primary results, which will be used with the adaptation rules [38,159], will be the sample-

average estimates with each intervention and the corresponding absolute differences (RDs/MDs). 

For inferiority/superiority, similar probabilities would be obtained on the absolute and relative 

scales, whereas adaptation rules for practical equivalence and futility depend on the scale used. 

Posterior distributions of estimates in each group and intervention effect estimates will be 

summarised using median posterior values as point estimates, supplemented with 95% percentile-

based credible intervals (CrIs) and graphical presentation of full posteriors for the relative and 

absolute differences and expected probabilities of the outcome or expected mean values with 

each intervention. 

 

Results will be presented for the final analysis in each domain and for each adaptive analysis as 

exemplified in Table S3 and Table S4 in appendix 4, section 21. Estimated probabilities of the 

outcome or mean values with each intervention will be presented, along with probabilities of each 

intervention being overall superior and superior to the other arms (including a common control 

arm, where used), probabilities of practical equivalence of all arms and all active arms at the time 

of the final analysis (where relevant in domains without a common control, which may be 

supplemented with pairwise probabilities of practical equivalence), and probabilities of practical 
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equivalence and/or futility (where relevant in domains with a common control; supplemented 

with probabilities of effects larger than the threshold(s) used, in both directions). Finally, absolute 

and relative intervention effect estimates for all relevant comparisons will be presented and 

visualised (Table S3 and Table S4 in appendix 4, section 21). 

 

Adjustment variables 

Models will be adjusted for the following baseline variables unless specified otherwise in the 

domain-specific appendices (including a rationale): 

• Site of enrolment 

• Age 

• Sex 

• Active haematologic malignancy or metastatic cancer 

• Acute surgery within 7 days prior to randomisation 

• Use of invasive mechanical ventilation 

• Use of circulatory support (continuous infusion of vasopressors or inotropes) 

• Use of RRT within 72 hours prior to randomisation 

• Time period (where relevant; categorical, with a new period defined each time arms are 

dropped, or allocation ratios are changed, with the most recent period as reference) 

• All domain-specific stratification variables 

 

All binary/categorical variables will be modelled as linear additive effects on the scale of the model 

(i.e., on the log odds scale for logistic regression models). For categorical variables, we will use 

absence of the characteristic or the most common value as the reference, except where otherwise 

specified. Thus, for site, the largest site will be the reference, and for sex, male sex will be the 

reference as most patients admitted to the ICU are male [183,184]. Continuous variables (age and 

additional continuous variables if specified in a domain-specific appendix) will be modelled using a 

linear term and a quadratic term without centring or standardisation, except if explicitly specified 

for analyses in the domain-specific appendices. Any domain-specific stratification variables used 

will be analysed on the continuous scale (using the same approach as for other continuous 

variables) if the underlying data are continuous, even if stratification is done according to one or 

more cut-offs (i.e., despite categorisation for the purpose of stratification, the variable will be 

analysed on the continuous scale) [185]. The G-computation-like approach described above is 

robust to potential model misspecifications [173], and even if the perfect form of the continuous 

predictors are not captured by the strategy above, it is still preferable to not adjusting for or 

categorizing relevant continuous variables [186] due to the robustness of the approach and the 

expected increased precision. 

 

Some model terms may be pooled (e.g., sites with few inclusions, especially early in early analyses) 

or omitted (e.g., binary or categorical adjustment variables with most or all responses being 
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identical) if necessary for model convergence or due to few included participants. Adjustment for 

time period is used to control for potential time drift [2,35,40,41,47] due to, e.g., seasonal 

variations in case mix [41,187], inclusions of new centres to the trial with different case mix at 

different domain stages [41], or changes in the use of other interventions or usual care during the 

domain conduct. Adjustment for time period will be omitted where not relevant (e.g., in 2-arm 

domains where allocation ratios are fixed and constant or in domains with >2 arms not using 

response-adaptive randomisation and not allowing early arm dropping), but it will always be used 

when response-adaptive randomisation is used or where early dropping of arms in domains with 

>2 arms is possible. 

 

Priors 

Generally, we will use weakly informative priors for the intervention effects and for all adjustment 

variables included in the primary analyses. These will be neutral (i.e., centred on no difference 

between interventions) and may also be slightly-to-moderately sceptical to limit the influence of 

random fluctuations early [150]. The exact priors will be specified in the domain-specific 

appendices. Sensitivity analyses using other priors (e.g., more informative/sceptical priors, 

evidence-based priors, or priors elicited from experts [146,188]) will generally be conducted, as 

recommended [189]. Analyses using other priors will be pre-specified in the domain-specific 

appendices. If deemed relevant due to external evidence or suggested by the IDMSC for each 

domain, additional post hoc sensitivity analyses using other priors (e.g., priors incorporating 

external evidence) may be used.  

 

Model fitting and assessment of convergence 

Bayesian models will be fit using R software (R Core Team, R Foundation for Statistical Computing, 

Vienna, Austria) and Stan [190] (directly or through another package, e.g., brms [191]) using Stan’s 

default dynamic Hamiltonian Monte Carlo sampler with at least 4 chains, at least 30,000 post-

warm-up samples in total, and bulk/tail Markov chain Monte Carlo effective sample sizes of at 

least 5,000 for all model terms. Settings will be tuned as necessary to avoid divergent transitions, 

and chain convergence will be assessed as previously described [182,192]. Thus, convergence will 

be ascertained by visual inspection of overlain density and trace plots [193,194], and by the 

updated Rhat statistic [195], which must be ≤1.01 for all parameters [195]. To supplement this, we 

will use graphical posterior predictive checks [194,196] (focused primarily on expected values for 

the continuous/count data models) and Pareto-smoothed importance sampling leave-one-out 

cross validation (focused on the effective number of parameters compared to the actual number 

of parameters in each model) [197,198]. 

 

Sensitivity analyses 

Sensitivity analyses may be pre-specified for each domain or conducted post hoc. If post hoc 

analyses are conducted, these will be explicitly labelled as such. Sensitivity analyses may use other 
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models, alternative adjustments, different approaches to the handling of missing data (section 

9.8), or other priors, as discussed above [2,149,150,199].  

 

9.7 | Heterogeneous intervention effects and interactions 

 

Heterogenous intervention effects 

Initially, INCEPT will solely focus on average intervention effects in the primary analyses and for all 

adaptations. Thus, separate adaptive arm-dropping/domain stopping decisions or separate 

randomisation profiles according to different participant characteristics will not be used in the 

initial version of INCEPT. However heterogenous intervention effects according to different 

baseline characteristics may be present, as ICU patients constitute a heterogeneous group with 

different admission diagnoses (often according to broadly defined syndromes), comorbidities, and 

past medical histories [2,200–205]. Thus, plans for assessing heterogeneity in intervention effects 

after domain stopping may be pre-specified in the domain-specific appendices. Heterogeneity in 

intervention effects may be assessed either using conventional subgroup analyses or more 

advanced approaches [2,201,205–208], such as hierarchical models, according to baseline 

characteristics on the continuous scale (transformed and/or centred/standardised, if relevant, 

which will be specified where applicable), according to baseline risks of adverse outcomes 

according to internally or externally developed prediction models, or by the use of complex data-

driven methods. These more advanced approaches may be preferable to conventional subgroup 

analyses, as they may consider the potentially additive effects of multiple baseline characteristics 

simultaneously (hence more resembling clinical practice), they may avoid categorisation (or at 

least dichotomisation) of continuous variables, or they may partially pool data from multiple 

subgroups limiting the risk of chance findings in smaller groups [2,201,206,208–210].  

 

Interactions between domains 

General considerations regarding co-enrolment between different domains are discussed in 

section 12. In situations where interventions across domains may a priori be suspected to interact, 

it may be pre-specified that potential between-domain interactions will be formally assessed. 

Where domains are not added/planned simultaneously, this will be specified in the later-added 

 omains’ domain-specific appendices. Interactions may then be assessed for participants in both 

relevant domains but will not be used to guide adaptive decisions in the initial version of INCEPT. 

In specific cases where interactions are deemed highly likely a priori, it may be specified that 

potential interactions may be assessed at specific adaptive analyses with results presented to the 

IDMSCs of the relevant domains, who may then include these results in their recommendations. 

Interactions will, except where otherwise specified, be assessed using Bayesian methods and 

evaluated probabilistically without dichotomisation of results. Potential between-domain 

interactions may similarly be assessed in certain cases, even if such interactions are a priori 

considered unlikely. Somewhat informative, neutral (sceptical) priors [149,199] may be pre-
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specified and used for the assessment of potential interactions, especially when considered 

unlikely a priori. 

 

9.8 | Handling of missing data 

 

We will minimise missing data by continuous monitoring of missingness in the eCRF and by 

contacting sites where missing data is prevalent to ensure high data completeness, and by 

implementing (increasingly over time) automated data collection (section 14). We expect limited 

missing data for most core outcomes (except the HRQoL and cognitive function outcomes, where 

moderate [e.g., between 5% and 20%] amounts of missing data are expected [94]), and very 

limited missing data for all adjustment variables listed above (section 9.6). The proportions of 

missing data (total and in each intervention group) will be presented separately for each variable 

in each report. If any data are missing for an analysis, regardless of the proportions, we will 

assume that data are missing at random and use multiple imputation (MI) [211–214]. While this 

assumption cannot be verified, it is the most reasonable assumption in large trials with reasonable 

amounts of variables collected, compared to the alternative assumptions of data being missing 

completely at random (which is unlikely for substantial proportions of missing data in large trials or 

platform domains) or missing not at random [214,215]. Even if the missing at random assumption 

does not hold, MI will still generally retain precision and power (regardless of the missingness 

mechanism) and reduce bias compared to alternative approaches when data are missing not at 

random [214,215]. 

 

We will create 25 imputed datasets separately in each intervention arm in a domain using the 

multiple imputation with chained equations procedure with the predictive mean matching method 

for numerical variables and the binary/ordinal/polytomous logistic regression methods for 

binary/ordinal/nominal categorical variables, respectively [211]. All adjustment variables included 

in a domain (section 9.6), all available outcomes (generally, outcomes with similar or shorter 

follow-up durations than the outcome of interest), relevant baseline variables (specified in 

domain-specific appendices, but always including baseline variables used in the analyses, including 

analyses of heterogeneous intervention effects, and baseline variables used for calculating the 

outcome variables, e.g., treatment with antipsychotics at hospital admission) and any additional 

variables specified for inclusion in the domain-specific appendices will be included in the 

imputation models for the final analyses in each domain. For the adaptive analyses, we will 

generally only include the guiding outcome, mortality after the same follow-up duration as the 

guiding outcome (if the guiding outcome is not mortality), and all adjustment variables included in 

the adaptive analyses in the imputation models, as data for all other variables will not be collected 

and validated at the same frequency as data for the variables included in the adaptive analyses. 

For the yearly analyses of safety data presented to the IDMSC (section 17) a similarly simplified 

imputation model will be used, but also with the inclusion of the one or more domain-specific 
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safety outcomes data. For both adaptive analyses and yearly analyses of safety data presented to 

the IDMSC of domains with days free of delirium at day 30 as the guiding outcome, participants 

with missing data for treatment with antipsychotics at hospital admission will be assumed to not 

have been treated with antipsychotics at hospital admission (logical imputation) to facilitate 

calculation of the outcome according to daily registrations regarding the use of in-hospital 

antipsychotics. 

 

For partially missing data (e.g., days alive without life support, where data may only be missing for 

some  a s , we will  al ulate ea h parti ipants’ possi le range of  alues an  trun ate impute  

values to this range immediately after imputation, within the MI procedure. For variables 

calculated based on multiple separate variables (e.g., EQ-5D-5L index values calculated using vital 

status and responses in the five separate domains), we will multiply impute the separate variables 

and calculate the derived variables following the MI procedure. For outcomes where non-survivors 

are assigned a special value (e.g., the HRQoL outcomes, cognitive function, and the variants of the 

days alive without life support, days alive out of hospital, and days free of delirium outcomes with 

penalisation of death), this will be done after the MI procedure. The variants without penalisation 

for days alive without life support, days alive and out of hospital, days free of delirium, HRQoL 

variables, and cognitive function will be entered as missing for non-survivors in the imputation 

procedure and thus multiply imputed followed by setting these variables to the final values, i.e., 

assigning the specific values for non-survivors or penalisation. This is done to avoid overly large 

influence of the ‘special’ values assigned to non-survivors on the imputation of values for 

survivors. 

 

We will generally not present complete case analyses when data are missing, as these are at 

higher risk of bias compared with the analyses using multiply imputed data and may therefore be 

misleading or confusing [215]. Supplementary best-worst/worst-best case scenario imputations 

may be used as sensitivity analyses if pre-specified in domain-specific appendices (for domains 

with only 2 arms, or in some cases for domains with >2 arms, assuming in turn a best case scenario 

for participants with missing outcome data in one arm and worst case scenarios in the remaining 

arms) [213]. For binary outcomes, best/worst cases are defined according to absence/presence of 

the outcome; for continuous outcomes with minimum/maximum values (including the continuous 

core outcomes), these will be used (for EQ-5D-5L index values, the lowest value appearing in the 

dataset will be used for the worst case scenario); for domain-specific continuous outcomes 

without minimum/maximum values, the mean value in each group plus/minus two standard 

deviations will be used [213]. Partial missingness in the best-worst/worst-best case scenarios will 

 e han le  using trun ation to ea h parti ipants’ possi le range of  alues, as  es ri e  a o e. 

 

Where MI is used, the Bayesian models will be fit separately to each imputed dataset with 

convergence assessed before the posteriors from each imputed dataset are pooled and 
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summarised. In these cases, the required Markov chain Monte Carlo effective sample sizes 

(section 9.6) will apply to the pooled posteriors. 

 

9.9 | Statistical simulation and performance metrics (including sample sizes) 

 

The complexity of adaptive platform trials renders conventional closed-form sample size/power 

calculations infeasible. Instead, statistical simulation is necessary [2,35,38,59,159] and will be used 

to evaluate performance metrics of multiple relevant combinations of design features (including 

decision rules, timing/frequency of adaptive analyses, randomisation strategies, etc.) when 

preparing each specific domain [38,159]. If a specific domain solely uses a conventional design 

with conventional adaptations (e.g., a group-sequential design [32,163]) conventional closed-form 

sample size calculations may be used for that domain, possibly supplemented with simulation to 

evaluate other performance metrics; this will be specified in the domain-specific appendix. A 

rationale for the maximum sample size used in each domain will be provided in the domain-

specific appendices. 

 

Simulations and scenarios 

Simulations will generally be conducted using the adaptr R package developed by members of the 

INCEPT group [159]. We will generally conduct at least 10,000 simulations of each possible trial 

design, although fewer simulations may be used as part of preliminary screenings aimed at 

excluding designs that are substantially inferior compared with alternative options. For the final 

design chosen for each domain, 100,000 simulations will always be conducted [55]. 

 

Designs considered will be assessed under at least three different scenarios, assuming different 

outcomes (e.g., event rates) in each intervention arm: 

1. A null scenario with identical outcomes in all arms. This scenario will generally be 

implausible, but is used to evaluate the type 1 error rate [159] and may be used to 

calibrate the stopping rules to achieve the desired type 1 error rate (as previously done 

[129,150,170]) 

2. A scenario with relatively small differences between intervention arms; these differences 

will generally correspond to the thresholds for practical equivalence where used, if such a 

difference is defined for the guiding outcome in a specific domain. 

3. A scenario with large differences between intervention arms (with at least 1 intervention 

arm being substantially different than the others, while other arms may be less different); 

these differences will generally correspond to effects larger than the thresholds used for 

assessing practical equivalence (where used). 

 

For domains with >2 arms, multiple combinations of no/small/large differences (in either 

direction) may be assessed as specified in the domain-specific appendices. In domains with >2 
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arms, we will generally assess the probabilities of erroneously declaring a single arm overall 

superior (type 1 error rates) across a range of plausible, realistic scenarios and use these scenarios 

to determine stopping thresholds for superiority/inferiority that keeps these probabilities at an 

acceptable level. Further assumptions underlying the simulations will be specified in detail during 

the simulation phase for each domain; this includes the expected inclusion rates as required for 

simulations (as faster inclusion rates will lead to higher numbers and proportions of randomised 

participants without available outcome data at the time of each, which negatively affects trial 

performance [170,216]). In addition to the primary simulations, sensitivity analyses of the 

simulations will be conducted using scenarios with different baseline outcome distributions (e.g., 

different control group event rates), with differences in both directions, but the same relative or 

absolute differences as in the primary scenarios, to assess how this affects the performance 

metrics (including type 1 error rates), as recommended [55]. The exact scenarios assessed will be 

presented in each domain-specific appendix, and the performance metrics will be presented for 

the same design(s) in all scenarios considered. 

 

Performance metrics 

Multiple performance metrics (operating characteristics) [38,48,167] will be considered. These 

include metrics that may be prioritised for practical/economical/logistical reasons (e.g., total 

sample sizes), to maximise benefit to patients internal to the trial (e.g., total event rates or 

probabilities of being allocated to better arms), to maximise benefit to external including future 

patients (probability of conclusiveness/power/type 1 and 2 error rates, and the ideal design 

percentage (IDP) [38,167]), and the accuracy (root mean squared error [RMSE] or median absolute 

errors [MAEs] of the effect in the selected arm and RMSEs/MAEs of the differences between the 

selected arm and the common control arm, if any [38]). Several of these metrics (e.g., RMSEs, 

MAEs, and IDPs) can be calculated under different assumptions about which arm would be used in 

clinical practice if a domain does not end with a superiority decision; consequently, those metrics 

will generally be calculated in the following ways [38,159]: 

1) in all domains: for simulations ending in superiority only. 

2) in domains without a common control arm: assuming that the best remaining arm (the 

remaining intervention with highest probability of being the best arm in the final analysis) 

is selected in simulations not ending with superiority; alternatively, the standard of 

care/usual care arm (if any) may be selected if available and the best remaining arm 

selecting otherwise, or the selection may be based on cost/feasibility of the arms, as 

defined in the domain-specific appendices. 

3) in domains with a common control arm: assuming that the common control arm is selected 

in inconclusive domains, unless the original common control arm is dropped early, in which 

case the best remaining arm (highest probability of being the best in the final analysis) will 

be selected in simulations not ending with superiority. 
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Calculations under different arm selection strategies may be chosen for different domains and will 

be planned in the domain-specific appendices. The final design will be decided considering both 

simulation results (with possible different focus on different metrics for each specific domain [38]), 

feasibility/practical considerations (e.g., if a design using response-adaptive randomisation is only 

slightly superior to a design with fixed randomisation for a single domain, the design with fixed 

randomisation may be chosen due to lower complexity), and considerations according to 

presumed or assessed preferences among patients, family members, and other stakeholders 

(section 11). 

For each domain, the selection strategies, assumptions, scenarios, and performance metrics for at 

least the final design will be presented in the domain-specific appendix. Domain-wise type 1 and 

type 2 error rates and probabilities of different conclusions (including inconclusiveness) for the 

guiding outcome in each domain will be assessed according to the different scenarios described 

above and presented [38,72,217]. Unless otherwise specified, type 1 error rates (probabilities of 

erroneously declaring one arm overall superior) for the guiding outcome in each domain will be 

approximately kept at or below the conventional 5% threshold in the scenario with no 

difference(s) between arms, and in domains with >2 arms generally also at or below 5% in a range 

of realistic scenarios, by using simulation-based calibration of stopping rules [129,150,170]. 

Domains will generally be required to have at least 90% probability of conclusiveness (probability 

of triggering a stopping rule at an adaptive analysis, i.e., superiority, practical equivalence, or 

futility) for the final design according to the primary assumptions assessed; any deviations from 

this must be motivated in the domain-specific appendices. As each domain in INCEPT will consist 

of distinct groups of interventions, domains are considered independent of each other. Hence 

while error rates for the guiding (and typically primary) outcome will be controlled, controlling or 

assessing domain-wise error rates for all outcomes or platform wise-error rates will generally not 

be considered necessary or relevant [41,218]. Of note, the approach used in INCEPT is technically 

hybrid frequentist-Bayesian, as the evaluation of the Bayesian analogues of typical frequentist 

performance metrics is generally recommended by the competent authorities [55,72,146,217]. 

While the final analyses and conclusions in a strictly Bayesian context relies only on what actually 

happened (the data obtained) and the prior probability distributions, frequentist performance 

metrics consider what may happen or could have happened, which is relevant with regards to 

evaluating uncertainties and random variations that may occur once a domain starts at the 

domain planning stage [219].  
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10 | Trial integrity 
 

This section summarises the methodological decisions and safeguards used in INCEPT to ensure 

that the integrity of the trial is not threatened by the complex adaptive platform trial design and 

to minimise operational biases in the conduct of the platform trial [34,55,72]. 

 

First, stopping rules in INCEPT will be binding and thus cannot be affected by operational biases. In 

addition, each domain’s IDMSC may suggest stopping due to other factors, e.g., external evidence 

or due to safety signals. Second, stopping rules will be determined to ensure adequate control of 

type 1 error rates using extensive statistical simulation including sensitivity analyses to assess 

performance metrics under other assumptions, e.g., assuming different baseline (e.g., control 

group) outcome distributions [38,55,72] or different inclusion rates [170] (section 9.9). Third, 

access to domain data before a domain is stopped will be restricted to trial staff performing data 

validation, cleaning, and analysis, and these persons will not be involved in the inclusion of 

participants or outcome data collection. Further, only trial staff involved in the conduct of the 

statistical analyses and implementation of trial changes (e.g., updated allocation profiles when 

response-adaptive randomisation is used) will have access to the adaptive (interim) analysis 

results. A clear strategy for when and how results of adaptive analyses will be presented will be 

specified in the domain-specific appendices, including the option to communicate safety signals 

without undue delay. Fourth, several measures to mitigate potential disadvantages of response-

adaptive randomisation are used. Updated adaptive allocation profiles will not be revealed to 

anyone besides the statistical team and those implementing the updated profiles in the 

randomisation system. Further, response-adaptive randomisation will be restricted to avoid overly 

aggressive adaptation to random fluctuations and to minimise potential premature effects on 

equipoise, the inclination to enrol patients and to participate, and protocol adherence. Fifth, while 

it will not be feasible to blind all domains, INCEPT uses primarily objective outcomes. Sixth, only 

concurrent controls will be used in the analyses [40,155], and analyses will be adjusted for time 

period whenever an adaptation is made. These methodological features mitigate potential effects 

of time drift (e.g., seasonal variations in case mix or outcomes) in INCEPT. Seventh, the primary 

analyses will generally use neutral priors that are either weakly informative or somewhat 

sceptical, which stabilises performance metrics and, for sceptical priors, protect against early 

chance findings, while having acceptable effects on expected sample sizes [150]. 

 

 

 

 

 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
78 

11 | Stakeholder involvement including advisory board and research 

panels 
 

Stakeholder involvement, including patient and public involvement and involvement of other key 

stakeholders, is a central part of the INCEPT programme. Stakeholder involvement in multiple 

research stages is prioritised as recommended [1,29], with the aim of ensuring relevancy of 

INCEPT to those who will use or be affected by its results, and the additional benefit of likely 

improvements to design and delivery of the platform and individual domains [220]. We aim to 

involve stakeholders in several of the six research stages outlined by Pii and colleagues to the 

extent relevant [221] (of note, these stages largely overlap with the stage classifications from the 

National Institute for Health and Care Research (NIHR) in the United Kingdom [222]): 

1. Development of research focus (research definition and prioritisation) 

2. Development of research design (method development and study design development) 

3. Recruitment (recruitment strategy and recruitment) 

4. Data generation 

5. Data processing (analysis) 

6. Dissemination (dissemination strategy and dissemination) 

 

This section describes current and future planned involvement in various parts of the INCEPT 

programme with reference to the six stages. 

 

Advisory board and research panels 

The platform and domain management committees are advised on central aspects related to the 

conduct of INCEPT and specific domains by a central advisory board and multiple research panels 

consisting of key stakeholders including ICU survivors, their family members, clinicians, trialists, 

methodologists/biostatisticians, and other relevant stakeholders (e.g., representatives of hospital 

management, legal units, and health economists). 

 

Research panels consist of ICU survivors, family members, clinicians, and researchers [3] and have 

currently been established in 4 out of 5 Danish regions with regular meetings taking place. Similar 

research panels have been established in other countries (see below) and informed INCEPT. The 

research panels provide stakeholder involvement in INCEPT and individual domains in an advisory 

role, through separate meetings (primarily on topics that require more detailed involvement) or as 

part of the advisory board. 

 

The central advisory board includes additional stakeholder categories than those included in the 

research panels, and, in addition, include research panel members in a loosely structure manner 

as relevant. No formal charter for the advisory board exists, as this board will only serve in an 

advisory role to the platform and domain management committees. The platform and domain 
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management committees will consult the full advisory board or parts of it in specific situations 

(described below) and as required on a case-by-case basis, i.e., the entire advisory board will not 

hold regular, mandatory meetings and the entire advisory board does not have to be consulted on 

every occasion. The advisory board will continuously be informed about the progress and key 

milestones of INCEPT (e.g., starting or stopping of domains), through electronic newsletters 

whenever relevant (at least once yearly) and through a voluntary online meeting held once yearly. 

A list of participants of the advisory board (not including research panel members) will be made 

available on the INCEPT website (www.incept.dk) and continuously updated. The advisory board 

will be dynamic, with replacements expected and accepted for all categories of included 

stakeholders. 

 

All participation in the INCEPT advisory board and research panels is voluntary and unpaid. 

 

Stakeholder involvement in the design of INCEPT 

Members of the research panels have participated in discussions regarding the recruitment and 

informed consent process and written information materials in INCEPT (stage #3). We have held 

meetings with representatives from the competent authorities (the Danish National Research 

Ethics Committee and the Danish Medicines Agency) and monitors (4 out of 5 Danish GCP units, 

with the last unit subsequently informed) about the conduct of platform trials in general and 

INCEPT specifically, including the consent process, data collection, and cross-domain monitoring 

(stage #2, stage #3, and stage #4). Meetings with representatives from hospital management in 

the Capital Region of Denmark, Region Zealand, and the Region of Southern Denmark regarding 

the optimal implementation of INCEPT and the use of platform trial designs in other settings and 

specialties are ongoing. Finally, the Organization of Danish Medical Societies promotes the use of 

platform trials at multiple levels nationally [223], and the concept is one of the recommendations 

from the working group on improved clinical research by the Danish Ministry of Industry, Business 

and Financial Affairs [224]. Platform trials are now part of Copenhagen University Hospital – 

Rigshospitalet’s research strategy, including the collaboration within the Nordic University Hospital 

Alliance. As a key part of the strategy, Rigshospitalet establishes a central platform trial unit to 

escalate the concept across specialties locally, nationally, and internationally. 

 

Core outcome set and core outcome measurement set 

A core outcome set applicable for trials conducted in a broad population of adult ICU patients has 

been developed with extensive stakeholder involvement [3,4,225] (stage #2). Based on a literature 

search covering existing core outcome sets, semi-structured interviews with 82 stakeholders (27 

ICU survivors, 25 family members, 26 clinicians, and 4 researchers), a modified Delphi process 

involving 264 stakeholders (65 ICU survivors, 49 family members, 136 clinicians, and 14 

researchers), and discussions and consensus meetings with a total of 22 research panels 

encompassing 225 stakeholders (56 ICU survivors, 32 family members, 80 multi-professional 

clinicians, and 57 multi-professional researchers) in 14 countries (Australia, Czech Republic, 

http://www.incept.dk/
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Denmark, Finland, Iceland, India, Italy, Lithuania, Norway, the Netherlands, Poland, Sweden, 

Switzerland, and the United Kingdom) [4]. An initial core outcome set was initially developed in 

Denmark, and subsequently externally validated internationally [4,225]. A core outcome 

measurement set (defining how outcomes will be defined and measured, including the tools used) 

will be developed later based on a modified Delphi consensus process involving relevant 

stakeholders [3,4]. When the core outcome set and the core outcome measurement set has been 

finalised, we will update the list of core outcomes in INCEPT and their definitions (section 8.9). 

 

Future stakeholder involvement in INCEPT and specific domains 

Relevant stakeholders from the advisory board and research panels will be consulted whenever 

deemed relevant by the platform or domain management committees regarding methodological, 

practical, ethical, communication/dissemination-related aspects, and other matters. For each task, 

information about the purpose (i.e., motivation), expected time required, and any time-frames or 

deadlines for responses will be provided. 

Specifically, we plan to at least include stakeholders from the advisory board and/or research 

panels in the aspects mentioned below (stages and categories of stakeholders involved in 

parentheses; involvement will generally be through either panel discussions or individual 

communication in person or by email/telephone): 

• Development of and feedback on written information and any eventual additional 

information materials (e.g., videos) used in the informed consent process when materials 

for INCEPT and specific domains are developed (stage #3; involvement of ICU survivors, 

family members, clinicians, and researchers not involved in daily INCEPT/domain 

management, and representatives from the competent authorities). 

• Lay summaries in the core protocol and domain-specific appendices when written (stage 

#3; involvement of ICU survivors and family members). 

• Lay summaries of domain results used for dissemination (stage #6; involvement of ICU 

survivors and family members). These will generally be written to cover the four points 

described elsewhere (question, findings, implications, additional information [226]). 

• Development of dissemination strategies (stage #6; broad written invitation to the advisory 

board/research panels with request to suggest relevant dissemination strategies and 

channels; where relevant, e.g., for specific domains, representatives from patient 

organisations may be involved as well). 

• Discussion of outcome selection in domains, including inputs to the guiding/primary 

outcome(s) and suggestions or discussion of additional outcomes supplementing the core 

outcomes (stage #2; involvement of ICU survivors, family members, clinicians, and 

researchers not involved in daily INCEPT/domain management; involvement based on a 

suggested prioritisation made by the domain management committee). 

• Prioritisation of domains to be added to the platform (whenever the number of 

planned/suggested domains surpasses the capacity of the platform/involved sites) or in 
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cases where domain co-enrolment is not permitted (stage #1; involvement of ICU 

survivors, family members, clinicians, and researchers not involved in daily INCEPT/domain 

management). 

• Suggestions of new domains (stage #1; request in writing to the advisory board/research 

panel members at least yearly with request to suggest additional domains that may be 

assessed on the platform, depending on available resources; additional physical or online 

brainstorming meetings with participation of relevant stakeholders may also be 

conducted). 

• Inputs to the design and methodology (including intervention-specific protocol details, 

analytical strategies, analysis methods, and code) of the platform when new design 

features are added and to specific domains, including on secondary analyses not covered in 

detail by the core protocol, when considered relevant (stage #2 and stage #5; involvement 

of specific relevant stakeholders from the advisory board). 

• Commercial product development on INCEPT, e.g., phase 2, 3, or 4 drug trials or testing of 

devices (various research stages and variable involvement; the framework for such 

collaboration will be discussed with relevant stakeholders including the legal department 

of the Capital Region of Denmark, the relevant companies, the Danish Association of the 

Pharmaceutical Industry [Lægemiddelindustriforeningen], and the industry association for 

companies in Denmark involved in medical devices [Medicoindustrien]). 

• Funding issues (primarily stages #2 and #3; will be discussed with the relevant parties, e.g., 

major public and private foundations and with hospital managers and owners). 

 

Future projects and research studies on stakeholder involvement in INCEPT 

As part of the INCEPT programme, we plan to undertake additional projects, including quantitative 

and qualitative studies, covering stakeholder involvement in general and in INCEPT. These studies 

will be protocolised later, but studies on the following topics are considered: 

• An exploratory study using a qualitative or survey design of the INCEPT research panel 

members to assess the experiences or perceptions of being involved in the research 

process. 

• A thorough description of the roadmap of current and future stakeholder involvement in 

INCEPT along with plans for implementation, to aid and inspire other research groups 

wanting to increase stakeholder involvement. 

• A qualitative study exploring the perception on how stakeholder involvement affected 

trials conducted by other research teams and how they perceived to benefit (or not) from 

stakeholder involvement by interviewing researchers that have conducted trials with 

stakeholder involvement [9]. 

• Exploratory studies using qualitative or survey designs of the experiences of participants 

(and possibly family members) and clinical staff regarding participation in INCEPT, including 

the inclusion and informed consent procedures. 
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• Development of a tool that can be used to assess the impact of stakeholder involvement 

on trials. 

• Evaluation of the impact of stakeholder involvement in INCEPT in general and specific 

INCEPT domains [222]. 

 

Summary of stakeholder involvement in the INCEPT 

At the time of writing, the following categories and numbers of stakeholders have been involved in 

aspects directly related to the INCEPT core protocol: 

• Core outcome set (stage #2; as described above). 

• Consent procedure (stage #3; 4 Danish research panels including 6 patients, 5 family 

members, and 3 clinicians not otherwise involved in INCEPT). 

• Lay description of the platform trial (stage #3; 1 patient, 1 family member, and 1 clinical 

doctor not otherwise involved in INCEPT). 

• Feedback on the informed consent material (stage #3; 3 patients, 1 family member, 

and 8 clinicians not otherwise involved in INCEPT). 

 

Stakeholder involvement in specific domains will be described in the domain-specific appendices 

and domain reports. 
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12 | Enrolment in multiple domains, co-enrolment, and collaboration 
 

Multiple considerations are important regarding co-enrolment in separate, conventional clinical 

trials [76]. Most of these considerations apply equally to platform trials with interventions nested 

in multiple domains.  

 

General considerations 

 

Patient autonomy and consent 

Co-enrolment in multiple separate trials or multiple platform domains needs to respect patients’ 

autonomy. Where there is equipoise about which intervention is best for the individual patient 

(regardless of participation in other trials or platform domains), preventing patients from 

participating in trials or platform domains conflicts with central principles of research ethics [76]. 

Previous research indicates that patients and family members are generally positive towards co-

enrolment [227]. Co-enrolment or inclusion in multiple domains in a platform trial may ease 

informed consent procedures compared to multiple separate, stand-alone trials [228]. 

 

Research output and costs 

Interventional research is necessary to improve patient care, and co-enrolment maximises 

research output and may decrease costs as multiple interventions may be assessed simultaneously 

in multiple trials or platform domains and share research resources [76]. Further, allowing co-

enrolment limits competition between trials or platform domains, which may decrease the time 

until trial or platform domain completion, in turn decreasing costs and increasing feasibility [227]. 

 

Sampling bias 

Allowing co-enrolment decreases the risk of sampling bias that may occur if some eligible patients 

with specific characteristics are not included in a trial or platform domain if they are included in 

another trial or platform domain [76,228,229]; thus, co-enrolment increases generalisability and 

external validity. 

 

Impact 

The existing empirical evidence, although limited, indicates that sensible co-enrolment has limited 

influence on trial results in practice [230]. 

 

Current practice 

While co-enrolment is often prohibited in industry trials of new drug interventions, it is commonly 

allowed in academic and pragmatic clinical trials assessing well-known interventions already in use 

in critically ill patients [228,229,231]. This reflects clinical practice in the ICU, where patients 

receive multiple interventions simultaneously, and hence the risk and influence of interactions 
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with sensible co-enrolment in trials or platform domains assessing interventions already in 

common use are comparable to the risks in clinical practice. 

 

Statistical considerations 

Co-enrolment may affect the statistical power to detect intervention effects, which is also affected 

by whether trial participation substantially changes the proportions of patients receiving each 

intervention in a domain/trial compared to usual practice [76]. If interventions interact, synergistic 

effects may increase power and precision while antagonistic effects may decrease power and 

precision; even if there are no interactions, an effective intervention in one trial or platform 

domain may reduce power in another [76] due to, e.g., lowering of the event rates in both groups 

in the other trial or platform domain [76,228]. While the practical effect of this may be limited, 

especially for interventions already in common clinical use [76,228], it may lead to larger required 

samples in each trial or platform domain. The implications of this will generally be lower in 

adaptive trials (including adaptive platform trials) with maximum sample sizes larger than the 

expected sample sizes, as the potential power decrease and inflations of the required sample sizes 

can be accommodated in such designs without substantially increasing the risks of inconclusive 

results compared to conventional, fixed sample size trials [2].  

 

Issues considered before allowing co-enrolment to domains in INCEPT 

Before allowing co-enrolment or simultaneous enrolment to multiple domains in INCEPT, the 

following will be considered [76,228]: 

 

Interaction 

When substantial biological interaction between interventions/domains is considered highly 

probable a priori (i.e., based on existing clinical knowledge) and this is likely to be different from 

what would be expected during regular clinical practice, co-enrolment may not be appropriate 

[228] or will require careful planning and handling. Co-enrolment to multiple interventions 

targeting, e.g., the same organ system requires special consideration as interactions are more 

likely, which may hamper interpretability, increase the risk of adverse events, and bias effect 

estimates of the interventions in isolation. Thus, co-enrolment may be restricted to domains 

containing interventions with different biological targets [76,227,228]. However, when patients 

routinely receive both interventions outside the trial, even if interactions are considered likely (as 

may sometimes be the case due to the large number of interventions most ICU patients receive) 

[76], co-enrolment may be sensible from a scientific and ethical point and permitted. INCEPT will 

primarily assess interventions already in common use, which may generally be considered low risk 

[72,126,128], and where clinical practice varies; as patients are thus often likely to receive 

combinations of the studied interventions outside the platform trial, inclusion to multiple domains 

in INCEPT will generally not pose a meaningfully different risk of interaction than usual clinical 

practice for most interventions. 
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Co-enrolment allows formal assessment of potential interactions [76], which may be desirable. Co-

enrolment to domains on the same platform trial will, similarly to factorial trials, typically be 

better suited at assessing these interactions than similar co-enrolment in separate trials, due to 

standardisation between domains and an expected higher number of patients simultaneously 

randomised to the different combinations of interventions. The latter is likely to increase power 

compared to assessing interactions between multiple separate co-enrolling trials, where power is 

often limited [232], hampering interpretations. 

 

Protocol adherence 

If there is substantial probability that co-enrolment to one trial or platform domain affects 

adherence to the allocated intervention in another, co-enrolment is not optimal [228]. This is 

relatively unlikely for pragmatic, blinded trials and platform domains conducted in the critically ill 

but must be carefully considered in unblinded platform domains. 

 

Other interventions and outcome registration 

Co-enrolment can be problematic if knowledge of interventions received or early knowledge of 

outcomes in one trial or platform domain is likely to affect non-randomised interventions 

received, actual outcomes, or outcome assessment in another [228]. 

 

Adverse event handling 

If adverse events due to participation in one trial or platform domain is deemed likely to affect 

interventions, outcomes, or outcome registration in another, co-enrolment is likely inappropriate 

[76]. Theoretically, more adverse events may be expected with co-enrolment or simultaneous 

enrolment in multiple domains in a platform trial [230]. However, this has negligible influence in 

practice if all interventions are routinely used in clinical practice outside the trial context. 

 

Summary 

Based on the arguments outlined above, co-enrolment is sensible unless there are case-specific 

arguments against it. Thus, co-enrolment in multiple domains in INCEPT and with other trials will 

generally be allowed and encouraged. Co-enrolment will be evaluated on a case-by-case basis with 

co-enrolment with other trials permitted after approval by the platform sponsor or platform 

management committee or a designated representative. Formal co-enrolment agreements will be 

made with trials that are expected frequently to co-enrol with INCEPT; for other trials, this will be 

decided on a trial basis by the platform management committee. Where co-enrolment between 

INCEPT domains is not permitted, strategies for prioritising screening and enrolment to different 

domains will be outlined in the relevant appendices. 

 

In addition, we will generally be supportive of coordination, collaboration, and integration with 

other trials (including other platform trials) as necessary, including use of INCEPT data in 

prospective meta-analyses [2,233,234] and multi-platform trials [2]. Such collaboration will be 
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supported and encouraged but will similarly require formal approval by the platform and domain 

management committees based on the considerations outlined above, in addition to any required 

approvals by the competent authorities. 
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13 | Timeline, changes, and stopping 
 

We expect the INCEPT trial to initiate inclusion in the second quarter of 2025. Additional domains 

will continuously be added after development and approval of the domain-specific appendices by 

the competent authorities. For each domain, an expected timeline will be specified in the domain-

specific appendix. The first domain(s) will be monitored extensively with necessary amendments 

being implemented as soon as possible and before initiation of new domains.  

 

We expect to continuously update and revise the INCEPT core protocol and relevant appendices as 

needed. All substantial changes will be approved by the competent authorities before 

implementation, and a summary of changes will be provided (section 19).  

 

INCEPT has no planned overall stopping date and may potentially run perpetually. The platform 

may be temporarily paused or stopped for financial, logistic, or other reasons after approval by the 

management committee if required. If overall stopping of the INCEPT platform trial is planned, we 

will strive to do this stepwise by first stopping the inclusion of new domains followed by full 

platform trial closure after all active domains have concluded. 
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14 | Data collection, data management, and embedding 
 

14.1 Electronic case report form and user interfaces 

 

After inclusion in one or more domains in INCEPT, baseline-, process- (i.e., data on intervention 

delivery and adherence), and outcome data will be collected during the follow-up period. INCEPT 

uses an eCRF specifically being developed for INCEPT with planned input from GCP units and the 

Danish Medicines Agency before the eCRF is finalised. The eCRF will be hosted in Denmark by the 

Capital Region of Denmark in a set-up based on an existing hardware set-up also used for other 

sensitive healthcare data. The eCRF uses secure connections between users/systems and the 

database. Screenshots of key data extraction forms in the eCRF will be made available in the trial 

master file, which will be made available at the trial website. 

Upon completion of a domain, the final dataset for that domain will be processed and saved in a 

format appropriate for persistent storage, archived in an appropriate location (e.g., a secure, 

logged network drive in the Capital Region of Denmark). The platform sponsor, the domain 

sponsor and their delegates will have access to the final domain dataset, whereas investigators 

will have access to data for participants enrolled at their respective sites. All final domain-specific 

datasets will be stored for 25 years following completion of the last domain on the platform, if not 

running perpetually. 

 

User interfaces 

The eCRF will consist of several user interfaces each serving specific functions and used for 

collecting specific data. 

 

Screening interface 

• Assessment of eligibility criteria and registration of central variables (e.g., stratification 

variables and adjustment variables included in all analyses) for staff enrolling patients. 

• Pertinent data entry validation (section 14.5) and data standardisation upfront (e.g., 

conversion between different units). 

• Supports duplicate entry of most variables (with exclusion of some variables related to the 

randomisation/consent process, where this is irrelevant) to bolster the confidence in the 

resulting findings by 1) facilitating quality control and ascertaining accuracy of manually 

entered data, and 2) validating automatic data capture once implementation of automatic 

data capture starts. 

 

Data entry interface 

• All data registered in baseline forms (baseline data not registered in the screening 

interface), day forms, and follow-up forms, and logging of the consent process. 
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• This interface includes overview functions to keep data entry as easy and as close to real-

time as possible. 

• Pertinent data entry validation (section 14.5) and data standardisation upfront (e.g., 

conversion between different units). 

• Supports duplicate entry of variables to bolster the confidence in the resulting findings as 

described above (under Screening interface). 

 

Administration interface 

• Continuous quality control (i.e., missingness and summary statistics of key variables, 

overall, and site-specific for each domain). 

• Extraction of aggregate (meta)data, i.e., site-specific screening and exclusion data. 

 

Participant (and participant representative) interface 

• An interface to facilitate electronic registration of informed consent (from all those 

consenting) and patient-reported outcome measures (e.g., HRQoL and cognitive function) 

will eventually be developed. This system will also support registration of data for patient-

reported outcome measures by family members (proxies) if participants are unable or 

through direct contact by trial staff to participants who are unable or unwilling to 

electronically register these outcomes. 

 

Monitoring interface 

• Read-only interface for external trial monitors (e.g., the GCP units) with the ability to 

write/respond to queries by both GCP monitors and trial staff. 

 

14.2 Integration and embedding 

 

The eCRF application programming interface (API) will support hybrid data-entry, including both 

manual data entry by research staff through the graphical user interface and automated data 

capture from EPRs for sites with EPR systems with the appropriate APIs and data-transfer 

protocols (e.g., based on the Fast Healthcare Interoperability Resources [FHIR] standard) and 

relevant clinical registers (e.g., the Danish Intensive Care Database [10], the Danish National 

Patient Register [88], and the Danish Civil Registration System [235]). Automated data capture will 

gradually be implemented during the running of INCEPT, and has potential to substantially 

lowering the costs and workload associated with data collection to automatic capture and re-use 

of data already collected instead of manual transfer from, e.g., EPRs to a trial-specific eCRF [236]. 

We aim to build embeddings within the EPR(s) to allow automatic notifications to 

clinicians/research staff about potentially eligible patients, transfers, and potential outcome 

events, including adverse events, even if these need secondary, manual verification. 
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14.3 Operational datasets 

 

For each adaptive (interim) analysis and domain, operational datasets may be extracted when 

required. These will be logged and saved using a versioning system also including details on the 

eCRF version and state of the randomisation module. These operational datasets will undergo 

standardised processing yielding transformed, derived, and summarised data as appropriate for 

the analysis in question. 

 

14.4 Randomisation module 
 

The randomisation module is part of the eCRF and implements the necessary schemes for 

stratification (none or participant-level [also supporting cluster-level; section 8.12]) and 

randomisation. Adaptive analyses will be carried out by the INCEPT statistical team. Based on the 

results of the adaptive analyses, allocation rules will be manually updated in the randomisation 

eCRF module. 

 

14.5 Quality control and external monitoring 

 

The eCRF will contain options to edit automatically and manually entered data as applicable. 

 ppropriate  he ks  range  he k,  ali   alues, et .  will  e put in pla e; some as “soft limits”  e.g., 

 er  high/low  alues that are unusual  ut not impossi le  that ma   e   passe  an  “har  limits” 

(e.g., impossible values or combinations of values in multiple fields) that cannot be bypassed. 

 utomati all   apture   ata will  e monitore  for unusual  alues  orrespon ing to the “soft 

limits”, with su h  alues flagged for review. As described above, the eCRF will also implement 

features to monitor data completeness and summary measures overall and across site in each 

domain, to facilitate continuous monitoring of data collection. 

The platform and domain sponsors and management committees are responsible for organising 

trial sites and sufficient capacity building in local investigators, trial site staff, and clinical staff at 

participating trials before initiation of INCEPT and any new domains on each site. 

 

INCEPT and all domains will be externally monitored according to the GCP directive and the 

monitoring and data verification plan including documentation of informed consent. The 

monitoring and data verification plan(s) will be developed in collaboration with the GCP unit of 

Copenhagen University Hospital (specific monitoring plans for domains, including domain-specific 

data, may be developed with the GCP units at the sites of the domain sponsors). After inclusion, 

site investigators and their delegates will have access to participant files (including EPRs) at each 

hospital for quality control and monitoring. GCP units and the competent authorities will be 

allowed direct access to source data for monitoring purposes and control, as required. 
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We will ensure that participating sites have procedures in place for the collection of all variables 

listed in section 14.6, including data sources used. Central monitoring of data quality, including 

proportions of missingness, will be implemented to detect outlying sites where data quality may 

be improved. We will primarily use simple descriptive statistics and visualisations for this, although 

this may be supplemented with more complex methods later. Sites will be contacted regarding 

missing data and potential systematic deviations to clarify possible reasons and, if relevant, 

implement initiatives to increase data completeness and quality at such sites. 

 

For participants transferred from one trial site to another, the receiving trial site will continue data 

collection as applicable (including for domains where the receiving site does not actively 

participate); for participants transferred to non-trial sites, the transferring site will be responsible 

for continued collection of relevant data through EPRs and contact to the receiving site, the 

participant, and/or the participant’s legal representati es as ne essar . 

 

Finally, the Empirical Meropenem versus Piperacillin/Tazobactam for Adult Patients with Sepsis 

(EMPRESS) trial [129], which precedes INCEPT, will use the eCRF system developed for INCEPT and 

thus serve as a test of this system with the possibility to revise and adapt the system as deemed 

necessary. 

 

Drug traceability 

Drug traceability measures will be implemented for specific domains where relevant and 

described in the relevant domain-specific appendices prior to domain initiation.  

 

14.6 Variables 

 

The variables listed in this section will be collected for all participants in INCEPT. Additional 

variables will be collected for participants in specific domains and specified in the domain-specific 

appendices. Detailed variable definitions are listed in appendix 5, section 21.5. 

We have intentionally limited the variable list to the most central clinical variables that generally 

have limited missing data proportions when used in clinical trials, based on the combined 

experience of the group.  

 

Screening and baseline variables 

Baseline data are defined as data from the time of inclusion and prior, including previous medical 

history and data from the ICU or hospital stay prior to inclusion. Baseline variables that change 

between inclusion in different domains in INCEPT will be collected multiple times (corresponding 

to the baseline for each domain) as relevant. Baseline variables that are included as covariates in 

the primary models (section 9.6) will be collected in the screening form of each domain, while 
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additional baseline variables will be collected in a separate baseline form that may be completed 

later. Screening and baseline variables included in all domains are:  

 

• Unique participant identifiers 

• Site of randomisation 

• Time and date of randomisation 

• Date of index hospital admission 

• Date of index ICU admission 

• Age 

• Sex 

• Weight 

• Height 

• Use of invasive mechanical ventilation  

• Use of vasopressors/inotropes 

• Use of RRT 

• Limitations of care 

• Co-existing conditions: 

o Active haematological malignancy or metastatic cancer 

o History of ischaemic heart disease or heart failure 

o Diabetes mellitus 

o Chronic pulmonary disease 

o Chronic liver disease 

o Known use of immunosuppressive therapy within the last 3 months 

o Previous organ transplantation 

o Chronic use of RRT 

o Treatment with antipsychotics at hospital admission 

• Acute surgery within 7 days prior to randomisation  

• Lowest systolic blood pressure in the 24 hours prior to randomisation (mmHg) 

• Simplified Mortality Score for the Intensive Care Unit (SMS-ICU) [237] 

• Clinical Frailty Scale, version 2.0 (9 levels) [238,239] 

• Highest plasma creatinine in the 24 hours prior to randomisation 

• Highest plasma lactate in the 24 hours prior to randomisation 

 

Variables collected daily until 30 days after inclusion to the last domain 

• Any registered positive delirium score (section 8.9) 

• Treatment with antipsychotics (section 8.9) 

• Any registered coma (section 8.9) 
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Variables collected daily until 90 days after inclusion to the last domain 

• Use of invasive mechanical ventilation 

• Use of circulatory support 

• Use of any form of RRT 

• Vital status 

• Admitted to the hospital 

 

Variables collected (approximately) 180 days after randomisation in each domain 

• Vital status 

• EQ-5D-5L index values (including all specific domain responses) 

• EQ VAS 

• HRQoL respondent (participant or proxy) 

• Mini MoCA (including all specific responses) 

• Dates of HRQoL and cognitive function assessment 

 

Clinical outcomes 

Clinical outcomes will be registered as defined in section 8.9 using the variables specified above, 

including follow-up time-points according to inclusion in different domains. Safety outcomes and 

domain-specific outcomes will be collected as specified in the domain-specific appendices. 

 

Feasibility outcomes 

Data required for the assessment of feasibility outcomes in each domain (section 8.12) will be 

collected as defined in the domain-specific appendices. 

 

Consent data 

Data on consent (from all relevant parties) will be electronically collected, including details on the 

process of obtaining consent, potential withdrawals from one or multiple domains, and whether 

withdrawal is only from the intervention(s) or also from continued data collection or use of 

already collected data. 

 

Process data and protocol adherence 

Relevant data on process-variables (i.e., the delivery of interventions of data required to assess 

whether there is separation between groups) and adherence to the protocol will be defined in the 

domain-specific appendices and collected accordingly. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
94 

15 | Threats, challenges, and limitations 
 

This section summarises the key threats, challenges, and limitations of INCEPT and its domains due 

to the adaptive platform trial design. Measures implemented to mitigate those limitations are 

briefly discussed. Specific limitations are also discussed elsewhere in the protocol. 

 

Planning and funding domains 

First, when using adaptive stopping and arm-dropping, the expected sample sizes will be lower 

than the maximum allowed sample sizes. Depending on the exact design choices in specific 

domains and the magnitudes of between-arm differences, the difference in expected and 

maximum sample sizes may be substantial [38,129,150,170]. This poses a challenge when planning 

domains, as participating sites may have limited capacity with regards to the number of domains 

they can participate in, and with obtaining funding for domains. However, given that the adaptive 

design was chosen as it is more likely to obtain conclusive results and likely more efficient than 

comparable non-adaptive designs [32], this potential limitation is mitigated by the increased 

efficiency. Thus, even though domain planning must ensure that the domain can run to the 

planned maximum sample size, this corresponds to what would have to be planned for in a stand-

alone trial. However, more flexible funding models may be necessary, as may substantial 

coordination and collaboration between domains by key persons to use research resources as 

efficiently as possible. 

 

Conclusiveness and sample sizes 

INCEPT aims for high probabilities of conclusiveness when initiating new domains to limit the risk 

of uncertain results that may be of limited clinical importance. We expect that this will often 

require larger sample sizes compared with those commonly used in many trials conducted in the 

ICU setting [2,240]. As most domains in INCEPT are expected to be relatively large, time to 

completion of domains may – at least initially, when the number of sites participating in INCEPT is 

limited – take longer time than what is common for typical ICU trials. This challenge is unavoidable 

in order to maximise the probabilities of conclusive trials, and this is not specific to the use of an 

adaptive platform trial design, which will mitigate this challenge somewhat due to increased 

efficiency [32,35]. Appropriately handling this challenge will ideally require many sites in INCEPT. 

However, we expect this to be feasible, as participating in multiple domains in INCEPT should be 

less burdensome for participating sites compared with that of multiple stand-alone trials. 

 

Standardisation 

To benefit fully from the platform design, a greater degree of standardisation between domains 

compared with conventional stand-alone trials is required to ensure that as much as possible of 

the data requirements are similar between domains, as this will substantially lessen data 

collection burden and make automating data collection easier. Similarly, the guiding outcome in 
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each domain on INCEPT must be one of the core outcomes outlined in section 8.9. This 

standardisation means that some restrictions will be imposed on single domains, limiting the 

flexibility compared with separately designed stand-alone trials. Generally, we expect the benefits 

of standardisation to outweigh the necessary compromise in most cases, but this balance must be 

carefully considered before domain initiation, and some research questions may be better 

answered in stand-alone trials than in domains in INCEPT. 

 

Adaptation 

While adaptation comes with benefits (e.g., potential efficiency gains and probabilities of receiving 

superior interventions with response-adaptive randomisation) [32,38], it also comes with potential 

challenges. 

Overly aggressive adaptation may increase the risk of chance findings early and negatively affect 

performance metrics. To mitigate this, adequate burn-in periods (i.e., initial enrolment periods 

without adaptive analyses) and/or somewhat sceptical priors will be used [38,150], with the 

domain designs extensively evaluated using statistical simulation [38]. As both follow-up durations 

and inclusion rates affect adaptive trial performance [170,216], this will also be evaluated using 

simulation. In some situations, when the follow-up/data collection period is relatively long 

compared to the expected inclusion period, the disadvantages of adaptive features may outweigh 

the advantages; i.e., a follow-up duration to inclusion period ratio of <0.25 has previously been 

suggested as the threshold for when adaptive trials are worthwhile [241]. Thus, for some domains, 

adaptation may be limited or omitted.  

Further, in unblinded domains, response-adaptive randomisation may prematurely affect clinical 

equipoise or willingness to participate or enrol patients, if substantially different allocation 

probabilities are allowed and if these are used by clinicians or trial staff to make premature 

inferences about any potential intervention effects. Likewise, substantially different allocation 

probabilities may occur due to random fluctuations (primarily early in domains), which may affect 

performance metrics negatively as it takes time for the allocation probabilities to ‘re o er’. 

Consequently, we will impose restrictions on response-adaptive randomisation whenever used 

[38], and generally use stronger restrictions in unblinded domains. 

While adaptive stopping may lead to overestimated intervention effects [44], the potential 

overestimation is generally small and of limited importance in practice, especially when trials or 

platform domains are relatively large [45,46]. We expect most domains in INCEPT to be relatively 

large, and this combined with sufficient burn-in periods and/or somewhat sceptical priors will 

reduce the risk of overestimated intervention effects in INCEPT [38,150]. 

Finally, adaptations based on only the guiding (and typically primary) outcome require careful 

consideration regarding other outcomes. First, it is important that the minimum sample size in 

each domain (corresponding to the number of participants randomised at the time of the first 

adaptive analysis) is large enough to provide reasonably precise estimates for other important 

outcomes, e.g., safety outcomes and long-term outcomes. Second, guiding outcomes in each 

domain should either be the outcome considered the most important outcome realistically 
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affected by the intervention or have very high expected correlations with other more important 

outcomes, as a domain may otherwise stop for benefit (or adapt allocation ratios) on the primary 

outcome but show harmful or neutral effects on other outcomes. While these considerations are 

especially important in complex adaptive trials, they are fundamentally like considerations in 

conventional trials.  

 

Controls 

The use of non-concurrent controls (i.e., participants randomised in the trial before a new 

intervention to which they are compared becomes active) in platform trials poses a challenge and 

may introduce bias if not handled using complex statistical methods [40,242]. As all interventions 

in INCEPT are nested within domains and as arm adding to already initiated domains is not 

permitted at the time of initiation, INCEPT will only make comparisons against concurrent 

controls, and thus this is not a limitation for INCEPT. 
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16 | Organisational and financial aspects 
 

16.1 | Organisational framework 

 

The organisational structure is outlined in Figure 10.  

 

Figure 10. INCEPT organisational diagram 

 

 
Abbreviations: IDMSC: independent data monitoring and safety committee; UCPH: University of Copenhagen. 

 

The INCEPT platform trial is ultimately organised and led by the platform management committee, 

chaired by the platform sponsor, taking overall responsibility for the platform trial. In addition, 

each platform domain will have domain-specific management committees, chaired by domain 
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sponsors, and responsible for day-to-day conduct of each domain. The platform sponsor is thus 

the primary sponsor of INCEPT, and each domain sponsor fulfils the role of a secondary sponsor 

with allocated responsibility of sponsorship for the specific domain, as defined by the WHO [243]. 

As such, each domain sponsor is not to be considered a co-sponsor of INCEPT as defined in the EU 

Clinical Trials Regulation [74], but a person with responsibilities for specific parts of the platform 

trial (i.e., specific responsibilities regarding a platform domain) delegated from the platform 

sponsor, who is ultimately responsible. Generally, domain sponsors are responsible for domain-

specific tasks including developing domain-specific appendices and other documentation; for 

educational materials and materials used for communication and dissemination regarding each 

domain; for providing support to investigators and trial staff regarding matters specific to each 

domain; and for domain IDMSC meetings. Each domain sponsor will be the first point of contact 

for safety outcomes requiring reporting in each domain and will have responsibility for the annual 

safety reports. Submission of reports on required safety events and the annual safety reports are, 

however, the responsibility of the platform sponsor, ensuring central coordination. 

Both the platform and domain sponsors may delegate tasks, including those mentioned above 

(and particularly task regarding reports that the platform or domain sponsor are not allowed to 

see, e.g., closed IDMSC reports as described in section 17), to other persons. 

Each sponsor of an active domain (or a delegate) will be included in the platform management 

committee. If domain sponsors have conflicts of interest [244] with regards to other domains or 

the general management (e.g., in case of partnerships with industry or commercial actors), they 

will only hold an advisory role. Finally, the platform and domain management committees will 

consult the competent authorities, funders, and key stakeholders (advisory board and research 

panels; section 11) where relevant.  

 

16.2 | Funders and roles 

 

At the time of writing this protocol, INCEPT is primarily funded by grants from the Novo Nordisk 

Foundation and Sygeforsikringen “danmark”, and has received additional support from 

Savværksejer Jeppe Juhl og hustru Ovita Juhls Mindelegat, Grosserer Jakob Ehrenreich og Hustru 

Grete Ehrenreichs Fond, and Dagmar Marshalls Fond. None of the funders have had any influence 

on the planning of the platform trial, and none will have any influence on the design, conduct, 

analysis, or reporting of any domains assessed on the platform. Moreover, none of the funders will 

have ownership of any trial data. All funding sources will be acknowledged in all relevant trial 

reports.  

 

Additional funding will be sought for INCEPT in general and for specific domains. Additional 

funders of both INCEPT in general and for specific domains that contribute later will similarly have 

no influence on the planning/design, conduct, analysis, reporting or decision to publish on INCEPT 

or any specific domains, except if explicitly specified otherwise. Partnerships with industry or other 
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commercial actors in specific domains within INCEPT are permitted; if this occurs, these 

commercial partners may have influence on the design of specific domains, but not on the 

conduct, analysis, or reporting/decision to publish, and these partners will not have any ownership 

of trial data. 

 

16.3 | Conflicts of interest 
 

Conflicts of interest (including both financial and non-financial conflicts of interest) [244] for all 

members of the platform management committee (section 2.1), all key persons at the 

coordinating and methodological sites (section 2.2), and all protocol contributors (section 2.4) at 

the time of writing are listed here. Members of the platform management committee (section 2.1) 

have no financial conflicts of interest to any of the funders outside the trial, i.e., they have not 

received any personal honoraria or payments and do not own any stocks in any company owned 

by the funders. 

All potential conflicts of interest relevant to the general conduct of INCEPT are listed, with 

potential conflicts of interest relevant to specific domains or additional contributors listed 

elsewhere as relevant (e.g., in the domain-specific appendices or domain reports). This list will be 

updated when the protocol is updated, and an updated list of conflicts of interest will always be 

included with all reports of results from INCEPT. If conflicts of interest for members of the 

platform management committee or for key persons at coordinating and methodological sites 

emerge during the conduct of INCEPT, the platform management committee and ultimately the 

platform sponsor will decide on the appropriate handling [244,245], e.g., replacing those persons 

or placing restrictions on the discussions and decisions they may take part in. 

 

Reported conflicts of interest 

Anders Perner: research grants from the Novo Nordisk Foundation. 

Theis Lange: has served on data safety monitoring boards in studies run by Novo Nordisk and Leo 

Pharma. None related to interventions considered at the time of writing in INCEPT. 

Bodil Steen Rasmussen: unrestricted grant from the Novo Nordisk Foundation for long-term follow-

up in the Handling Oxygenation Targets in the Intensive Care Unit (HOT-ICU) trial (ended June 

2024). 

Marie Oxenbøll Collet: the Novo Nordisk Foundation, Grant NNF21OC0072048 Postdoc followships 

in Nursing Research 2021. 

Ole Mathiesen: funding to research group from the Novo Nordisk Foundation and Sygeforsikringen 

‘danmark’ for other projects. 

Mathias Maagaard: holds shares in Novo Nordisk. 

Peter Rossing: grants for investigator-initiated studies to Steno Diabetes Center Copenhagen, from 

Novo Nordisk, Bayer, AstraZeneca, and Lexicon. Honoraria to Steno Diabetes Center Copenhagen 

for steering group membership, consultancy and education from AstraZeneca, Abbott, Bayer, 
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Boehringer Ingelheim, Eli Lilly, Novo Nordisk, Gilead, Sanofi. No personal honoraria and no 

shares/patents. 

Tine Sylvest Meyhoff: coordinating investigator of the CLASSIC trial (NCT03668236) which was 

supported by a grant (NNF17OC0028608) from the Novo Nordisk Foundation and by the Sofus Friis’ 

Foundation, Rigshospitalet’s Research Council, and supported by the Danish Society of 

Anesthesiology and Intensive Care Medicine. 

Asger Granfeldt: paid member of data safety monitoring board for Noorik Pharmaceuticals (ended 

November 2022), work for hire for NMD Pharma, and task force member International Liaison 

Committee on Resuscitation (ILCOR) advanced life support task force. 

Theis Skovsgaard Itenov: the Department of Anaesthesiology and Intensive Care, Copenhagen 

University Hospital – Bispebjerg and Frederiksberg Hospital has a collaboration with Radiometer 

Medical Denmark on test and evaluation of equipment. The department receives reimbursements 

from the company. No individual receives any personal benefits or payments from the 

collaboration. 

Johanna Hästbacka: advisory board honorary fee from Paion (2022). 

Carmen Andrea Pfortmueller: no personal conflict of interests (personal financial interest). The 

department of Intensive Care at Inselspital, University Hospital of Bern report grants from Orion 

Pharma, Abbott Nutrition International, B. Braun Medical AG, CSEM AG, Edwards Lifesciences 

Services GmbH, Kenta Biotech Ltd, Maquet Critical Care AB, Omnicare Clinical Research AG, Nestle, 

Pierre Fabre Pharma AG, Pfizer, Bard Medica S.A., Abbott AG, Anandic Medical Systems, Pan Gas 

AG Healthcare, Bracco, Hamilton Medical AG, Fresenius Kabi, Getinge Group Maquet AG, Dräger 

AG, Teleflex Medical GmbH, Glaxo Smith Kline, Merck Sharp and Dohme AG, Eli Lilly and Company, 

Baxter, Astellas, Astra Zeneca, CSL Behring, Novartis, Covidien, and Nycomed outside the 

submitted work. The money was paid into departmental funds; no personal financial gain applied. 

Davide Placido: holds stocks in Novo Nordisk A/S. 

All others: no relevant conflicts of interest. 

 

16.4 | Other financial and legal considerations 

 

Compensation 

Dependent on the workload and funding for each domain, trial sites will either receive case money 

according to the number of participants enrolled and followed or a fixed monthly compensation to 

be used to support the salaries of dedicated trial staff. Compensation models will be pre-specified 

for each domain and may consider enrolment of the same participants in multiple domains (e.g., 

the inclusion of a participant in the first domain may lead to more case money than the inclusion 

in subsequent domains, as the workload per domain for sites and investigators will generally 

decrease for those included in multiple domains due to shared infrastructure and data collection), 

and may subsequently be changed according to the amount of manual data entry required at each 

site (i.e., due to data collection being automated in some EPRs before others) and over time (i.e., 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
101 

as data collection is increasingly automated, case money will be adjusted accordingly). 

Compensation models including any adjustments for each domain will be approved by the INCEPT 

management committee and be made available and continuously updated at the trial website 

 

Insurance 

Trial participants in Denmark are covered by the Danish law “Lov om klage- og erstatningsadgang 

indenfor sundhedsvæsenet” [246]; insurance details for other countries participating in INCEPT will 

be specified prior to the start of enrolment in those countries in the relevant national/local 

appendices. 
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17 | Independent data monitoring and safety committees 
 

To oversee platform trial conduct and to support trial integrity and participant’s safety, the INCEPT 

platform trial will be overseen by multiple IDMSCs, with each domain having a separate IDMSC. 

Each IDMSC will be multidisciplinary and consist of members that, collectively, have experience 

with conducting, monitoring, and analysing RCTs. Each domain IDMSC will include a clinical trialist 

(chairing the IDMSC), a clinician with relevant knowledge on the interventions assessed in the 

domain, and a biostatistician with adequate knowledge on the trial design and the relevant 

statistical analyses, as recommended [55]. Additional members may be added in specific domains 

if deemed relevant. The same individuals may serve as members of multiple domain IDMSCs. To 

ensure continuity and due to the required specialised knowledge on adaptive trial methods and 

the analyses used, we will aim for the IDMSC biostatistician(s) to cover multiple domains. Domain 

IDMSC membership is to be for the duration of each domain. If any member(s) leave the IDMSC 

before the domain is completed, the domain management committee will appoint the 

replacement(s). 

 

Conflicts of interest 

Members of the IDMSCs will be required to have no relevant conflicts of interest (including both 

financial and non-financial conflicts [244]) and will be required to complete a conflicts of interest 

form prior to being appointed; whether any potential conflicts of interest disqualify from IDMSC 

membership will ultimately be determined by the domain and platform management committees. 

For these reasons, trial investigators or individuals employed by the platform sponsor or the 

domain sponsors, or individuals who have regulatory responsibilities for interventions assessed 

may not be members of the IDMSCs. Furthermore, domain IDMSC members will not own stocks in 

companies producing products evaluated or products that are competitive with those being 

evaluated in the domain, and members will disclose any consulting agreements or other financial 

interests with relevant companies. If conflicts of interest that were not present at the time of 

appointment emerge during conduct of the specific domain or if relevant in other domains on the 

platform, the domain management committees will assess the conflicts of interest and the status 

of applicable domain(s) and handle those as appropriate [244,245], with the concerned IDMSC 

members replaced if necessary. 

 

Responsibilities 

 he  omain   M  s’ primar  responsi ilit  is safeguar ing the interests of parti ipants in ea h 

domain, assessing safety of the interventions, and monitoring the overall conduct of each domain. 

Each domain IDMSC will constitute its own plan of monitoring and meetings. The minimum 

requirements are specified in this section of the core protocol and additional domain-specific 

requirements may be specified in each domain-specific appendix as needed. As all stopping rules 

are binding, the IDMSCs serves as advisory to the domain and platform management committees. 
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The IDMSC may provide recommendations regarding the conduct of each domain (e.g., to stop a 

domain or make amendments); the selection, recruitment, and retention of participants; 

procedures for data management and quality control; or other aspects. Each domain management 

committee will be responsible for promptly reviewing the IDMSC recommendations to decide 

whether to continue, pause, or terminate the domain, and to decide whether amendments to the 

domain-specific appendix or changes to the domain conduct are required. 

Recommendations to amend domain-specific appendices (or the core protocol) or to change the 

conduct of any domain on the platform made by the domain IDMSCs will be considered and 

accepted or rejected by the domain or platform management committees. The domain 

management committees will be responsible for deciding whether to continue, alter, pause, or 

stop the domain or specific arms based on the domain IDMSC recommendations.  

Each domain IDMSC will be notified of all changes to the core protocol and the applicable domain-

specific appendices (including analyses plans, if relevant) or conduct. The concurrence of domain 

IDMSCs will be sought on all substantive recommendations or changes to the domain-specific 

appendices (or core protocol) or to domain conduct prior to their implementation. 

 

Adaptive analyses and statistical methods 

Prior to enrolment of the first participant in a domain, the domain IDMSC will receive detailed 

information about INCEPT and the domain. This will include thorough information about the core 

protocol, methodology, statistical approach, and all relevant adaptation rules in writing and by a 

meeting (physical, online, or telephone) with at least two members of the domain or platform 

management committees (including at least one member with sufficient clinical experience and 

one with sufficient statistical/methodological expertise). The domain IDMSC will be provided with 

a simulated dataset of similar structure to the dataset used during the adaptive analyses and 

complete analysis code (in R) similar to what will be used during the adaptive analyses. The 

domain IDMSC biostatistician will be responsible for verifying the analysis code with any questions 

or potential amendments resolved by contact with the INCEPT methodological-statistical team, 

until the domain IDMSC biostatistician can vouch for the code. The domain IDMSC will not be 

responsible for running the adaptive (interim) analyses due to their large number and the 

standardised procedure used for these analyses. Instead, the domain IDMSC will be provided with 

the results in a format outlined in Table S4 (appendix 4, section 21.4) and information about 

whether a stopping rule has been reached as soon as possible after an adaptive analysis has been 

conducted.   

 

In addition, the domain IDMSC biostatistician will receive the dataset and code used to conduct 

each adaptive analysis, to make it possible for the domain IDMSC biostatistician to replicate the 

analysis if desired. As the adaptation rules are binding, the domain IDMSC will not have to decide 

upon whether the domain will continue based on the regular adaptive analyses and IDMSC 

meetings are not required following each adaptive analysis. However, the domain IDMSC will have 

48 hours after receiving the results of an adaptive analysis to object to the immediate 
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implementation of the results (i.e., stopping domains, dropping arms, or changing the allocation 

probabilities) in case of any concerns regarding the analysis results. In that case, the domain 

IDMSC and domain sponsor (or a delegate) will, as soon as possible, decide on a plan for the 

replication/verification of the analysis by the domain IDMSC (or other required steps) that will be 

implemented within the shortest possible time to avoid unnecessary delays in adaptations. 

 

Safety and yearly formal meetings 

Each domain’s IDMSC will receive unblinded data on the guiding outcome, mortality after the 

same follow-up duration as the guiding outcome (if this is not mortality), and safety data once 

yearly, i.e., data on domain-specific safety outcomes according to the risk assessment [section 

8.10], stratified by intervention group. All data will be presented descriptively and analysed as 

described in section 9, with further details provided below. Of note, if the analysis of the guiding 

outcome does not coincide with one of the pre-specified adaptive analyses for the yearly IDMSC 

safety meeting, an additional analysis of the guiding outcome will be conducted to present the 

results to the IDMSC, but this will not trigger any adaptations rules and will not lead to updating of 

allocation profiles. 

The IDMSC will be required to meet at least once yearly (physically, online, or by telephone) after 

receiving safety data. At the yearly meetings, each domain IDMSC will be responsible of making a 

recommendation to the domain management committee about whether to continue, alter, pause, 

or stop the domain based on their review of safety data. Domain IDMSCs will provide 

recommendations in written reports submitted to both the platform and domain management 

committees. It is the responsibility of the domain IDMSC to communicate their recommendation 

to the domain management committee without delay. Following a recommendation by the 

domain IDMSC, the domain management committee will inform all trial sites and investigators 

participating in the domain within maximum 48 hours about the recommendation of the IDMSC 

and the domain management committee’s decision following this. 

 

Final analysis meeting 

 ollowing stopping of a  omain, the  omain’s   M   will ha e a meeting on e all  ata for the 

guiding and primary outcomes have been obtained, verified, and analysed, regardless of whether 

stopping was due to a stopping rule being triggered or the maximum sample size being reached. 

At this meeting, the IDMSC can make a recommendation to the domain management committee 

about whether to submit a primary report on the available outcomes of participants having 

completed follow-up prior to awaiting the completion of follow-up, data collection, verification, 

and analysis of all additional outcomes for all participants randomised. 

 

Additional data and meetings 

Each domain IDMSC can, at any time during the conduct of the domain, request additional 

information, data, or analyses relevant for their domain and may also request or conduct 

additional analyses, e.g., incorporating external data from other trials that become available 
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during domain conduct. Each domain IDMSC may at any time hold additional meetings at their 

own discretion if deemed relevant. 

In addition (except where otherwise specified, with rationale, in a domain-specific appendix), for 

each domain employing adaptive analyses, an IDMSC meeting will be held after the first such 

analysis, and similarly, for domains with integrated feasibility phases, an IDMSC meeting will be 

held after each formal feasibility phase has concluded. If these meetings are triggered to be close 

to the time of the required annual safety meeting (decided by the domain management 

committee), the meetings may be combined. Finally, the domain management committee may 

request additional IDMSC meetings and recommendations regarding continued domain conduct if 

external evidence arises that makes this relevant. 

 

Sessions 

IDMSC meetings will generally start with open sessions with participation of relevant members of 

the  omain’s  ail  management  e.g., the  omain sponsor an   omain  oor inating in estigator , 

one or more members of the methodological-statistical team, and the IDMSC. In these parts of the 

meetings, the domain status in general may be discussed, including the contents of the open 

reports described below. This will be followed by a closed session with participation of an 

unblinded member of the methodological-statistical team and the IDMSC only. Here, the contents 

of the closed reports described below will be discussed, followed by the IDMSC making their 

recommendation(s). The IDMSC may request that all non-IDMSC members leave the closed 

sessions while they discuss and make their recommendations. 

 

Data and reports 

Preceding the mandated, yearly safety meetings, an unblinded member of the methodological-

statistical team will prepare open and closed reports. 

 

Open reports will include information about whether a stopping rule has been triggered (and in 

that case, which stopping rule, without further details); aggregated data on the primary/guiding 

outcome and safety outcomes (always including mortality after the same follow-up duration as 

the primary/guiding outcome) across all participants (i.e., not separately in each arm); 

aggregated data on total recruitment; data on consent (separate percentages in each arm, but 

not raw counts to avoid potentially revealing changed allocation probabilities); data on protocol 

adherence (separate percentages in each arm, but not raw counts to avoid potentially revealing 

changed allocation probabilities); data on feasibility and separation (where relevant; separately in 

each arm, as percentages only). These reports will be shared with the domain IDMSC and the 

platform and domain sponsors and management committees at least three days prior to the 

IDMSC meeting. 

 

Closed reports will in addition include results of the most recent adaptive analysis (if any; Table S4, 

appendix 4, section 21.4); descriptive data on the primary/guiding and safety outcomes (including 
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mortality) separately in each arm; and updated analyses of the primary/guiding and safety 

outcomes (including mortality). These reports may only be shared with the domain IDMSC (until 

the domain is stopped and the final analysis meeting has been conducted) and will similarly be 

shared at least three days prior to the IDMSC meeting. 

 

The IDMSC will prepare minutes following their meetings, including their recommendations, but 

without any of the confidential data included in the closed reports. The recommendations with 

the IDMSC minutes will be forwarded to the platform and domain sponsor and management 

committees and will be shared with the competent authorities as described in section 7.2. 

 

Recommendations 

All adaptive stopping rules are binding. The domain IDMSCs will recommend pausing or stopping a 

domain or one or more arms within a domain if group-differences in domain-specific safety 

outcomes are concerning with no pre-defined rules. If the recommendation is to stop the domain 

or specific arms, the domain IDMSC will recommend: a) whether the final decision to stop the 

domain or specific arms is to be made after an analysis including outcome data for all participants 

included at the time (including participants randomised after the analysis leading to the decision), 

and if so, b) whether a moratorium shall take place (pausing the domain) on the further inclusion 

of participants during these extra analyses. If further analyses of the participants included after 

the analysis leading to the recommendation is advised, the rules for finally recommending 

stopping should be specified with the recommendation. Furthermore, a domain IDMSC can 

recommend pausing or stopping the domain or specific arms if continuing clearly compromises 

participant safety. Similarly, if convincingly strong external evidence arises, the domain IDMSC 

may discuss this (upon request from the domain management committee or at their own 

initiative) and make recommendations for domain/arm pausing, stopping, or alterations, to 

safeguard the safety of participants. All recommendations from the domain IDMSCs will be non-

binding and advisory only to the platform and domain sponsors and management committees. 

 

Communication and trial integrity 

 a h  omain’s   M   will ha e a  ess to a apti e analysis results (and the IDMSC biostatistician 

the corresponding data) based on unblinded information from each domain during conduct; these 

results are confidential and may not be shared with any external parties or members of the 

platform or domain management committees, investigators, clinicians, research staff, participants, 

or family members until the domain has closed without explicit written permission by the domain 

management committee. Besides the domain IDMSCs, only the members of the INCEPT 

methodological-statistical team directly involved in data cleaning, verification and analyses will 

have access to data prior to the stopping of a domain, and these persons will not be permitted to 

include patients in INCEPT. The platform and domain management committees and other 

members of the trial organisation will only be informed when an adaptive analysis has been 

conducted about whether the domain is stopped (and if so, the reason, without any further details 
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until follow-up for the guiding/primary outcome in that domain concludes); for unblinded 

domains, they will similarly be informed about arm-dropping only (and the reason, without further 

details). Whether information on arm-dropping will be provided in blinded domains will be 

specified in each domain-specific appendix.  

 

Procedures will be implemented to ensure proper communication between the domain IDMSCs 

and the platform and domain management committees. Communication between the domain 

IDMSCs and the domain and platform management committees about recommendations and 

decisions will be in writing.  
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18 | Dissemination, publication, authorship, substudies, and data sharing 
 

18.1 | Dissemination, publication and authorship considerations 

 

A protocol article summarising the central contents of the INCEPT core protocol has been 

published in a peer-reviewed medical journal [247]. Whenever a platform domain concludes and 

results have been analysed, they will be published, no matter the results, in peer-reviewed 

medical journals. In addition, results will be published on the INCEPT website (www.incept.dk), 

along with lay summaries (with stakeholder involvement as described in section 11). Reporting will 

adhere to the CONSORT-ACE [34] statement, which covers items related to general reporting of 

trial results and items specifically related to adaptive trials. There is currently not an EQUATOR 

(Enhancing the QUAlity and Transparency of health Research; www.equator-network.org) Network 

guideline or other reporting guideline specifically aimed at adaptive platform trials, but if a 

relevant reporting guideline is developed during the running of INCEPT, it may replace or 

supplement CONSORT-ACE. If unplanned changes to INCEPT as a whole or specific domains are 

required due to unforeseen circumstances, these will be reported in adherence with the CONSORT 

and SPIRIT Extension for RCTs Revised in Extenuating Circumstances (CONSERVE) 2021 Statement 

[248]. Regardless, central design characteristics [38,40,59] will be reported with reference to the 

INCEPT core protocol and the protocol article. Results of the Bayesian analyses will be reported in 

accordance with the Reporting of Bayes Used in clinical STudies (ROBUST) guideline [189]. 

 

Reports on results from each domain will be written by ea h  omain’s management committee, 

with input and approval by the platform management committee prior to submission for 

publication or results being shared outside the INCEPT organisation. 

Authorship will be granted according to the International Committee for Medical Journal Editors 

(ICMJE) guidelines [249] by the platform and domain management committees according to the 

in i i ual authors’ input. Detailed authorship criteria and the listing of authors may be pre-

defined to the extent possible for each domain in the domain-specific appendices. The domain 

IDMSC, and all investigators and contributors not qualifying for authorship will be acknowledged 

with their names under an appropriate heading in supplements to the primary reports.  

 

Generally, we aim to present domain-specific results in separate reports once domains conclude 

and make results public on pre-print servers simultaneously with submission for publication, 

although we may deviate from this in some instances, e.g., if required by a journal. 

Findings that are important and potentially practice-changing may be communicated in alternative 

shorter formats (e.g., on the INCEPT website) before publication or pre-print availability after 

approval by the platform and domain management committees and, where relevant, after 

discussion with members of the advisory board or research panels (section 11). Stakeholders will 

be involved in dissemination plans for each domain as described in section 11. 

http://www.incept.dk/
http://www.equator-network.org/
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18.2 | Substudies 

 

Substudies, ancillary studies, and contribution of data or results from INCEPT or specific domains 

to collaborative research efforts (e.g., prospective or individual participant data meta-analyses 

[234]) will be encouraged and supported as long as they do not hamper the completion or 

integrity of specific domains or the platform. All such studies must be approved by the platform 

and domain management committees, and, if necessary, by the competent authorities, regardless 

of whether they are planned a priori or after one or more domains conclude. Such studies and 

data usage must generally be proposed to the platform management committee and the relevant 

domain management committees with a brief protocol synopsis, which should outline the 

research question, rationale, methodology, expected contributions and authorship considerations. 

A full protocol will generally be required following approval of a synopsis and will also require 

approval by the platform and relevant domain management committees. 

An updated overview of planned and completed substudies and ancillary studies will be available 

and continuously updated at the INCEPT website. 

 

18.3 | Data ownership and sharing 
 

The platform management committee owns the rights to all intellectual property and the 

combined data collected as part of INCEPT; individual sites retain ownership of data collected at 

their specific sites.  

An anonymised version of the final dataset (without personal, identifiable information, with 

timestamps replaced by relative time differences with respect to the time of randomisation, and 

other measures as deemed relevant) in each domain may be shared with other researchers 

following a reasonable request (i.e., a research proposal outlining the objectives, methodologies, 

and plans for data usage) and subsequent approval by the platform and domain management 

committees. Any sharing of data that is not considered anonymised will be after the necessary 

approvals; alternatively, aggregation, scrambling, or synthetic datasets [250] (i.e., datasets with 

similar structure and attempts to preserve the overall relationships between variables as the 

original dataset) may be shared. For each domain, data will generally only be shared after a grace 

period of at least 9 months following initial publication of results based on the data. Approved 

researchers will sign appropriate agreements to ensure compliance with the approved purpose 

and ethical and eventual legal requirements. Participants will be informed about the possibility of 

data sharing during the informed consent process.  

Analysis code may be shared with other researchers after reasonable request and approval by the 

platform management committee. 
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19 | Summary of changes 
 

This section summarises all changes to the core protocol after initial submission for approval. 

 

Version 1.4, 2025-08-20: 

• Updated timeline (section 1 and section 13). 

• Updates to reporting checklists and their use: checklists now refer to sections instead of 

pages (to facilitate updating), and SPIRIT updated to 2025 version (and additional details 

have been to multiple sections to comply with the updated version: specific contributions 

in section 2.4; dissemination in section 18.1 [renamed section title], and minor additional 

details elsewhere) (section 7.1, and appendix 1, section 21.1). 

• Added the Short CAM and bCAM delirium assessment tools (section 8.9). 

• Clarification that life support will only be registered in-hospital (section 8.9). 

• Clarification regarding the procedure for submission of annual safety reports (section 8.10). 

• Revised statement regarding the annual safety reports, which will now include all relevant 

items from the Heads of Medicines Agencies – Clinical Trials Coordination Group template 

instead of the  anish G   units’ e ample template  se tion 8. 0 . 

• Updated process for the approval of co-enrolment with other trials (section 13). 

• Variables required for core outcomes are now explicitly listed in section 14.6 and appendix 

5, section 21.5 in addition to section 8.9. 

• Added further details on how stopping rules are determined and evaluated with regards to 

type 1 error rates in domains with >2 arms (section 9.9). 

• Updates and clarifications regarding the roles of the platform sponsor and domain 

sponsors throughout the core protocol, including an expanded summary of the roles and 

the tasks and responsibilities generally designated to domain sponsors (section 16.1) 

• Updated Table S3 to display absolute differences before relative differences, due to the 

primary estimands being on the absolute scale and changed the number of decimal points 

for some fields (appendix 4, section 21.4). 

• Minor corrections, updates, and semantic edits in multiple places not leading to any 

changes in meaning. 

 

Version 1.3, 2025-02-13: 

• Added section on approval and oversight by the competent authorities (section 7.2). This 

section now describes approvals (previously in section 7.1), annual reports to the 

competent authorities regarding each domain, and an explicit statement that domains will 

be paused or stopped if required by the competent authorities. The previous sections 7.2 

and 7.3 have been renumbered accordingly. 

• The IDMSC section (section 17) has been slightly modified to refer to the annual reports 

sent to the competent authorities described in the new section 7.2. 
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Version 1.2, 2025-02-07: 

• Added explicit statement that first-in-human investigational medicinal products or 

combinations with very limited clinical experience and advanced therapy medicinal 

products without EU marketing authorisations will not be assessed on INCEPT (section 8.3). 

• Added explicit statements in multiple protocol sections emphasising that all domains will 

constitute medical emergencies and follow the applicable regulation for clinical trials in 

such situations (section 8.3 and section 8.5). 

• Multiple clarifications and edits regarding the inclusion, randomisation, and informed 

consent procedures, including updated figures (section 8.5). 

• Minor corrections, updates, and semantic edits in multiple places not leading to any 

changes in meaning. 

 

Version 1.1, 2025-01-10: 

• Names of members of the management committee and key persons and coordinating and 

methodological sites have been removed from the core protocol and replaced with 

statements that they will instead be made available and continuously updated at the 

INCEPT website (section 2.1 and section 2.2). 

• Added section about serious breaches and notification of the competent authorities 

(section 7.3).  

• Added statement that the platform sponsor and management committee will continuously 

evaluate the complexity of INCEPT with regards to the number of active domains permitted 

on the platform (section 8.3). 

• Added statement that an overview of countries and trial sites participating in INCEPT and 

each domain will be made available and continuously updated at the trial website (section 

8.4). 

• Added description about the informed consent procedure using a modular approach (i.e., 

only including information about domains relevant for a particular participant) (section 

8.5). 

• Added explicit statements that all domains must be required according to the regulation 

for clinical trials conducted in emergency situations (section 8.5). 

• Added a schedule of activities table (section 8.8). 

• Clarifications with regards to the registration and use of day 180 outcome data for cases 

where domain inclusion occurs on different days (section 8.9). 

• Added additional details regarding reporting to the authorities and communication of 

urgent safety measures due to important safety signals (section 8.10 and section 9.4). 
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• Added details on monitoring and following of participants after safety events (section 

8.10). 

• Added statement that the annual safety report will include all relevant items from the 

 anish G   units’ e ample template  se tion 8. 0 . 

• Added section regarding end of trial and domains (section 8.11) and moved relevant details 

from section 8.10 to this section. The previous section 8.11 has been renumbered 

accordingly. 

• Added mention of future possible studies on the experiences of participating in INCEPT 

(section 11). 

• Clarification that variables related to delirium are only registered until 30 days after 

inclusion to the last domain (section 14.6). 

• Added statement that additional funding will be sought for INCEPT and specific domains 

(section 16.2). 

• Added statement that compensation models will be made available and continuously 

updated at the trial website (section 16.4). 

• Minor corrections, updates (including in references), and semantic edits in multiple places 

not leading to any changes in meaning. 

 

Version 1.0, 2024-11-04: first version submitted for approval. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
113 

20 | References 
 

[1] World Health Organization. Guidance for best practices for clinical trials 2024. 
https://www.who.int/publications/i/item/9789240097711 (accessed October 24, 2024). 

[2] Granholm A, Alhazzani W, Derde LPG, Angus DC, Zampieri FG, Hammond NE, et al. 
Randomised clinical trials in critical care: past, present and future. Intensive Care Med 
2022;48:164–78. https://doi.org/10.1007/s00134-021-06587-9. 

[3] Kjær MN, Granholm A, Vesterlund GK, Estrup S, Sivapalan P, Bruun CRL, et al. Development 
of a core outcome set for general intensive care unit patients—A protocol. Acta 
Anaesthesiol Scand 2022;66:415–24. https://doi.org/10.1111/aas.14024. 

[4] Kjær M-BN, Bruun CRL, Granholm A, Møller MH, Rasmussen BS, Mortensen CB, et al. A Core 
Outcome Set for Adult General ICU Patients. Crit Care Med 2025. 
https://doi.org/10.1097/CCM.0000000000006556. 

[5] Adhikari NKJ, Fowler RA, Bhagwanjee S, Rubenfeld GD. Critical care and the global burden of 
critical illness in adults. Lancet 2010;376:1339–46. https://doi.org/10.1016/S0140-
6736(10)60446-1. 

[6] Zhang Z, Hong Y, Liu N. Scientific evidence underlying the recommendations of critical care 
clinical practice guidelines: a lack of high level evidence. Intensive Care Med 2018;44:1189–
91. https://doi.org/10.1007/s00134-018-5142-8. 

[7] Santacruz CA, Pereira AJ, Celis E, Vincent J-L. Which Multicenter Randomized Controlled 
Trials in Critical Care Medicine Have Shown Reduced Mortality? A Systematic Review. Crit 
Care Med 2019;47:1680–91. https://doi.org/10.1097/CCM.0000000000004000. 

[8] Landoni G, Comis M, Conte M, Finco G, Mucchetti M, Paternoster G, et al. Mortality in 
Multicenter Critical Care Trials. Crit Care Med 2015;43:1559–68. 
https://doi.org/10.1097/CCM.0000000000000974. 

[9] Estrup S, Barot E, Mortensen CB, Anthon CT, Crescioli E, Kjær MN, et al. Patient and public 
involvement in contemporary large intensive care trials: A meta epidemiological study. Acta 
Anaesthesiol Scand 2023;67:256–63. https://doi.org/10.1111/aas.14183. 

[10] Christiansen CF, Møller MH, Nielsen H, Christensen S. The Danish Intensive Care Database. 
Clin Epidemiol 2016;8:525–30. https://doi.org/10.2147/CLEP.S99476. 

[11] Dansk Intensiv Database. Årsrapport 2024 2024. www.rkkp.dk (accessed August 27, 2024). 
[12] Laake JH, Dybwik K, Flaatten HK, Fonneland I  L., Kvåle R, Strand K. Impact of the post World 

War II generation on intensive care needs in Norway. Acta Anaesthesiol Scand 
2010;54:479–84. https://doi.org/10.1111/j.1399-6576.2009.02170.x. 

[13] Hofhuis JGM, Schrijvers AJP, Schermer T, Spronk PE. Health-related quality of life in ICU 
survivors—10 years later. Sci Rep 2021;11:15189. https://doi.org/10.1038/s41598-021-
94637-z. 

[14] Langerud AK, Rustøen T, Småstuen MC, Kongsgaard U, Stubhaug A. Health-related quality of 
life in intensive care survivors: Associations with social support, comorbidity, and pain 
interference. PLoS One 2018;13:e0199656. https://doi.org/10.1371/journal.pone.0199656. 

[15] Fowler RA, Adhikari NKJ, Bhagwanjee S. Clinical review: Critical care in the global context – 
disparities in burden of illness, access, and economics. Crit Care 2008;12:225. 
https://doi.org/10.1186/cc6984. 

[16] De Backer D, Biston P, Devriendt J, Madl C, Chochrad D, Aldecoa C, et al. Comparison of 
Dopamine and Norepinephrine in the Treatment of Shock. N Engl J Med 2010;362:779–89. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
114 

https://doi.org/10.1056/NEJMoa0907118. 
[17] Perner A, Haase N, Guttormsen AB, Tenhunen J, Klemenzson G, Åneman A, et al. 

Hydroxyethyl Starch 130/0.42 versus Ringer’s Acetate in Severe Sepsis. N Engl J Med 
2012;367:124–34. https://doi.org/10.1056/NEJMoa1204242. 

[18] Heyland D, Muscedere J, Wischmeyer PE, Cook D, Jones G, Albert M, et al. A Randomized 
Trial of Glutamine and Antioxidants in Critically Ill Patients. N Engl J Med 2013;368:1489–97. 
https://doi.org/10.1056/NEJMoa1212722. 

[19] Perner A, Finfer S. Do trials that report a neutral or negative treatment effect improve the 
care of critically ill patients? Yes. Intensive Care Med 2018;44:1985–8. 
https://doi.org/10.1007/s00134-018-5129-5. 

[20] Kapadia FN, Kapoor R, Trivedi M. Can less be more in intensive care? Indian J Crit Care Med 
2017;21:1–5. https://doi.org/10.4103/0972-5229.198308. 

[21] Ridgeon EE, Bellomo R, Aberegg SK, Sweeney R Mac, Varughese RS, Landoni G, et al. Effect 
sizes in ongoing randomized controlled critical care trials. Crit Care 2017;21:132. 
https://doi.org/10.1186/s13054-017-1726-x. 

[22] Harhay MO, Wagner J, Ratcliffe SJ, Bronheim RS, Gopal A, Green S, et al. Outcomes and 
Statistical Power in Adult Critical Care Randomized Trials. Am J Respir Crit Care Med 
2014;189:1469–78. https://doi.org/10.1164/rccm.201401-0056CP. 

[23] Cuthbertson BH, Scales DC. “Paying the Piper”: The Downstream Implications of 
Manipulating Sample Size Assumptions for Critical Care Randomized Control Trials. Crit Care 
Med 2020;48:1885–6. https://doi.org/10.1097/CCM.0000000000004664. 

[24] Abrams D, Montesi SB, Moore SKL, Manson DK, Klipper KM, Case MA, et al. Powering Bias 
and Clinically Important Treatment Effects in Randomized Trials of Critical Illness. Crit Care 
Med 2020;48:1710–9. https://doi.org/10.1097/CCM.0000000000004568. 

[25] Saha R, Assouline B, Mason G, Douiri A, Summers C, Shankar-Hari M. The Impact of Sample 
Size Misestimations on the Interpretation of ARDS Trials. Chest 2022;162:1048–62. 
https://doi.org/10.1016/j.chest.2022.05.018. 

[26] Altman DG, Bland JM. Absence of evidence is not evidence of absence. BMJ 1995;311:485. 
https://doi.org/10.1136/bmj.311.7003.485. 

[27] Boote J, Wong R, Booth A. “Talking the talk or walking the walk?” A bibliometric review of 
the literature on public involvement in health research published between 1995 and 2009. 
Heal Expect 2015;18:44–57. https://doi.org/10.1111/hex.12007. 

[28] Dengsø KE, Lindholm ST, Herling SF, Pedersen M, Nørskov KH, Collet MO, et al. Patient and 
public involvement in Nordic healthcare research: a scoping review of contemporary 
practice. Res Involv Engagem 2023;9. https://doi.org/10.1186/s40900-023-00490-x. 

[29] Zarbock A, Forni LG, Koyner JL, Bell S, Reis T, Meersch M, et al. Recommendations for 
clinical trial design in acute kidney injury from the 31st acute disease quality initiative 
consensus conference. A consensus statement. Intensive Care Med 2024. 
https://doi.org/10.1007/s00134-024-07560-y. 

[30] Sacristan JA, Aguaron A, Avendaño C, Garrido P, Carrion J, Gutierrez A, et al. Patient 
involvement in clinical research: why, when, and how. Patient Prefer Adherence 
2016;10:631. https://doi.org/10.2147/PPA.S104259. 

[31] Lloyd K, White J. Democratizing clinical research. Nature 2011;474:277–8. 
https://doi.org/10.1038/474277a. 

[32] Pallmann P, Bedding AW, Choodari-Oskooei B, Dimairo M, Flight L, Hampson L V, et al. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
115 

Adaptive designs in clinical trials: why use them, and how to run and report them. BMC Med 
2018;16:29. https://doi.org/10.1186/s12916-018-1017-7. 

[33] Chow S-C, Chang M, Pong A. Statistical Consideration of Adaptive Methods in Clinical 
Development. J Biopharm Stat 2005;15:575–91. https://doi.org/10.1081/BIP-200062277. 

[34] Dimairo M, Pallmann P, Wason J, Todd S, Jaki T, Julious SA, et al. The Adaptive designs 
CONSORT Extension (ACE) statement: a checklist with explanation and elaboration guideline 
for reporting randomised trials that use an adaptive design. BMJ 2020:m115. 
https://doi.org/10.1136/bmj.m115. 

[35] Adaptive Platform Trials Coalition. Adaptive platform trials: definition, design, conduct and 
reporting considerations. Nat Rev Drug Discov 2019;18:797–807. 
https://doi.org/10.1038/s41573-019-0034-3. 

[36] Pitre T, Cheng S, Cusano E, Khan N, Mikhail D, Leung G, et al. Methodology and design of 
platform trials: a meta-epidemiological study. J Clin Epidemiol 2023;157:1–12. 
https://doi.org/10.1016/j.jclinepi.2023.02.010. 

[37] van Werkhoven CH, Harbarth S, Bonten MJM. Adaptive designs in clinical trials in critically ill 
patients: principles, advantages and pitfalls. Intensive Care Med 2019;45:678–82. 
https://doi.org/10.1007/s00134-018-5426-z. 

[38] Granholm A, Kaas-Hansen BS, Lange T, Schjørring OL, Andersen LW, Perner A, et al. An 
overview of methodological considerations regarding adaptive stopping, arm dropping, and 
randomization in clinical trials. J Clin Epidemiol 2023;153:45–54. 
https://doi.org/10.1016/j.jclinepi.2022.11.002. 

[39] Ryan EG, Bruce J, Metcalfe AJ, Stallard N, Lamb SE, Viele K, et al. Using Bayesian adaptive 
designs to improve phase III trials: a respiratory care example. BMC Med Res Methodol 
2019;19:99. https://doi.org/10.1186/s12874-019-0739-3. 

[40] Park JJH, Detry MA, Murthy S, Guyatt G, Mills EJ. How to Use and Interpret the Results of a 
Platform Trial. JAMA 2022;327:67. https://doi.org/10.1001/jama.2021.22507. 

[41] Overbey J. Statistical Issues in Platform Trials with a Shared Control Group. Columbia 
University, 2020. https://doi.org/10.7916/d8-yrrr-wq26. 

[42] Li W, Cornelius V, Finfer S, Venkatesh B, Billot L. Adaptive designs in critical care trials: a 
simulation study. BMC Med Res Methodol 2023;23:236. https://doi.org/10.1186/s12874-
023-02049-6. 

[43] Wang H, Rosner GL, Goodman SN. Quantifying over-estimation in early stopped clinical 
trials and the “freezing effect” on subsequent research. Clin Trials 2016;13:621–31. 
https://doi.org/10.1177/1740774516649595. 

[44] Walter SD, Guyatt GH, Bassler D, Briel M, Ramsay T, Han HD. Randomised trials with 
provision for early stopping for benefit (or harm): The impact on the estimated treatment 
effect. Stat Med 2019;38:2524–43. https://doi.org/10.1002/sim.8142. 

[45] Liu S, Garrison SR. Overestimation of benefit when clinical trials stop early: a simulation 
study. Trials 2022;23:747. https://doi.org/10.1186/s13063-022-06689-9. 

[46] Goodman S, Berry D, Wittes J. Bias and Trials Stopped Early for Benefit. JAMA 
2010;304:156–9. https://doi.org/10.1001/jama.2010.931. 

[47] Angus DC, Berry S, Lewis RJ, Al-Beidh F, Arabi Y, van Bentum-Puijk W, et al. The REMAP-CAP 
(Randomized Embedded Multifactorial Adaptive Platform for Community-acquired 
Pneumonia) Study. Rationale and Design. Ann Am Thorac Soc 2020;17:879–91. 
https://doi.org/10.1513/AnnalsATS.202003-192SD. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
116 

[48] Viele K, Broglio K, McGlothlin A, Saville BR. Comparison of methods for control allocation in 
multiple arm studies using response adaptive randomization. Clin Trials 2020;17:52–60. 
https://doi.org/10.1177/1740774519877836. 

[49] Wathen JK, Thall PF. A simulation study of outcome adaptive randomization in multi-arm 
clinical trials. Clin Trials 2017;14:432–40. https://doi.org/10.1177/1740774517692302. 

[50] Wason JMS, Trippa L. A comparison of Bayesian adaptive randomization and multi stage 
designs for multi arm clinical trials. Stat Med 2014;33:2206–21. 
https://doi.org/10.1002/sim.6086. 

[51] Korn EL, Freidlin B. Outcome-Adaptive Randomization: Is It Useful? J Clin Oncol 
2011;29:771–6. https://doi.org/10.1200/JCO.2010.31.1423. 

[52] Thall P, Fox P, Wathen J. Statistical controversies in clinical research: scientific and ethical 
problems with adaptive randomization in comparative clinical trials. Ann Oncol 
2015;26:1621–8. https://doi.org/10.1093/annonc/mdv238. 

[53] Hey SP, Kimmelman J. Are outcome-adaptive allocation trials ethical? Clin Trials 
2015;12:102–6. https://doi.org/10.1177/1740774514563583. 

[54] Simon N, Simon R. Adaptive enrichment designs for clinical trials. Biostatistics 2013;14:613–
25. https://doi.org/10.1093/biostatistics/kxt010. 

[55] United States Food and Drug Administration. Adaptive Designs for Clinical Trials of Drugs 
and Biologics - Guidance for Industry. Guidance Document 2019. 
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/adaptive-
design-clinical-trials-drugs-and-biologics-guidance-industry (accessed April 25, 2024). 

[56] Young PJ, Arabi YM, Bagshaw SM, Bellomo R, Fujii T, Haniffa R, et al. Protocol and statistical 
analysis plan for the mega randomised registry trial research program comparing 
conservative versus liberal oxygenation targets in adults receiving unplanned invasive 
mechanical ventilation in the ICU (Mega-ROX). Crit Care Resusc 2022;24:137–49. 
https://doi.org/10.51893/2022.2.OA4. 

[57] Noor NM, Love SB, Isaacs T, Kaplan R, Parmar MKB, Sydes MR. Uptake of the multi-arm 
multi-stage (MAMS) adaptive platform approach: a trial-registry review of late-phase 
randomised clinical trials. BMJ Open 2022;12:e055615. https://doi.org/10.1136/bmjopen-
2021-055615. 

[58] PRACTICAL, PANTHER, TRAITS, INCEPT and REMAP-CAP investigators. The Rise of Adaptive 
Platform Trials in Critical Care. Am J Respir Crit Care Med 2024;209:491–6. 
https://doi.org/10.1164/rccm.202401-0101CP. 

[59] Park JJH, Harari O, Dron L, Lester RT, Thorlund K, Mills EJ. An overview of platform trials 
with a checklist for clinical readers. J Clin Epidemiol 2020;125:1–8. 
https://doi.org/10.1016/j.jclinepi.2020.04.025. 

[60] Perner A, Kjær M-BN, Thorsen-Meyer H-C, Kaas-Hansen BS, Munch MW, Collet MO, et al. 
Platformsforsøg [Platform trials]. Ugeskr Laeger 2023;185:V04230237. 

[61] Saville BR, Berry SM. Efficiencies of platform clinical trials: A vision of the future. Clin Trials 
2016;13:358–66. https://doi.org/10.1177/1740774515626362. 

[62] Park JJH, Sharif B, Harari O, Dron L, Heath A, Meade M, et al. Economic Evaluation of Cost 
and Time Required for a Platform Trial vs Conventional Trials. JAMA Netw Open 
2022;5:e2221140. https://doi.org/10.1001/jamanetworkopen.2022.21140. 

[63] Angus DC. Fusing Randomized Trials With Big Data. JAMA 2015;314:767. 
https://doi.org/10.1001/jama.2015.7762. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
117 

[64] Grol R, Grimshaw J. From best evidence to best practice: effective implementation of 
change in patients’ care. Lancet 2003;362:1225–30. https://doi.org/10.1016/S0140-
6736(03)14546-1. 

[65] Dilling JA, Swensen SJ, Hoover MR, Dankbar GC, Donahoe-Anshus AL, Murad MH, et al. 
Accelerating the Use of Best Practices: The Mayo Clinic Model of Diffusion. Jt Comm J Qual 
Patient Saf 2013;39:167-AP2. https://doi.org/10.1016/S1553-7250(13)39023-0. 

[66] Parmar MKB, Carpenter J, Sydes MR. More multiarm randomised trials of superiority are 
needed. Lancet 2014;384:283–4. https://doi.org/10.1016/S0140-6736(14)61122-3. 

[67] Berry SM, Connor JT, Lewis RJ. The Platform Trial. JAMA 2015;313:1619. 
https://doi.org/10.1001/jama.2015.2316. 

[68] Hobbs BP, Chen N, Lee JJ. Controlled multi-arm platform design using predictive probability. 
Stat Methods Med Res 2018;27:65–78. https://doi.org/10.1177/0962280215620696. 

[69] Chan A, Boutron I, Hopewell S, Moher D, Schulz KF, Collins GS, et al. SPIRIT 2025 statement: 
updated guideline for protocols of randomised trials. BMJ 2025;389:e081477. 
https://doi.org/10.1136/bmj-2024-081477. 

[70] World Medical Association. World Medical Association Declaration of Helsinki. JAMA 
2024;81:14–8. https://doi.org/10.1001/jama.2024.21972. 

[71] European Medicines Agency. Good clinical practice 2009. 
https://www.ema.europa.eu/en/human-regulatory/research-
development/compliance/good-clinical-practice (accessed December 20, 2023). 

[72] European Medicines Agency. Complex clinical trials - Questions and answers. 2022. 
https://health.ec.europa.eu/latest-updates/questions-and-answers-complex-clinical-trials-
2022-06-02_en (accessed April 25, 2024). 

[73] Love SB, Cafferty F, Snowdon C, Carty K, Savage J, Pallmann P, et al. Practical guidance for 
running late-phase platform protocols for clinical trials: lessons from experienced UK clinical 
trials units. Trials 2022;23:1–14. https://doi.org/10.1186/s13063-022-06680-4. 

[74] The European Parliament and the Council of the European Union. Regulation (EU) No 
536/2014 of the European Parliament and of the Council. Off J Eur Union 2014. https://eur-
lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX%3A32014R0536 (accessed February 
23, 2024). 

[75] Burnett T, König F, Jaki T. Adding experimental treatment arms to multi-arm multi-stage 
platform trials in progress. Stat Med 2024;43:3447–62. https://doi.org/10.1002/sim.10090. 

[76] Myles PS, Williamson E, Oakley J, Forbes A. Ethical and scientific considerations for patient 
enrollment into concurrent clinical trials. Trials 2014;15:470. https://doi.org/10.1186/1745-
6215-15-470. 

[77] Indenrigs- og Sundhedsministeriet. Bekendtgørelse om kliniske forsøg med lægemidler (BEK 
nr 12 af 06/01/2022). Retsinformation 2022. 
https://www.retsinformation.dk/eli/lta/2022/12 (accessed February 23, 2024). 

[78] Altman DG, Bland JM. Statistics notes: How to randomise. BMJ 1999;319:703–4. 
https://doi.org/10.1136/bmj.319.7211.703. 

[79] Angus DC. Optimizing the Trade-off Between Learning and Doing in a Pandemic. JAMA 
2020;323:1895. https://doi.org/10.1001/jama.2020.4984. 

[80] Munch M, Granholm A, Myatra S, Vijayaraghavan B, Cronhjort M, Wahlin R, et al. Higher vs 
lower doses of dexamethasone in patients with COVID 19 and severe hypoxia (COVID 
STEROID 2) trial: Protocol and statistical analysis plan. Acta Anaesthesiol Scand 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
118 

2021;65:834–45. https://doi.org/10.1111/aas.13795. 
[81] The COVID STEROID 2 Trial Group. Effect of 12 mg vs 6 mg of Dexamethasone on the 

Number of Days Alive Without Life Support in Adults With COVID-19 and Severe Hypoxemia. 
JAMA 2021;326:1807. https://doi.org/10.1001/jama.2021.18295. 

[82] Petersen MW, Meyhoff TS, Helleberg M, Kjær MN, Granholm A, Hjortsø CJS, et al. Low dose 
hydrocortisone in patients with COVID 19 and severe hypoxia (COVID STEROID) trial—
Protocol and statistical analysis plan. Acta Anaesthesiol Scand 2020;64:1365–75. 
https://doi.org/10.1111/aas.13673. 

[83] Munch MW, Meyhoff TS, Helleberg M, Kjær MN, Granholm A, Hjortsø CJS, et al. Low dose 
hydrocortisone in patients with COVID 19 and severe hypoxia: The COVID STEROID 
randomised, placebo controlled trial. Acta Anaesthesiol Scand 2021;65:1421–30. 
https://doi.org/10.1111/aas.13941. 

[84] Anthon CT, Granholm A, Perner A, Laake JH, Møller MH. No firm evidence that lack of 
blinding affects estimates of mortality in randomized clinical trials of intensive care 
interventions: a systematic review and meta-analysis. J Clin Epidemiol 2018;100:71–81. 
https://doi.org/10.1016/j.jclinepi.2018.04.016. 

[85] Moustgaard H, Clayton GL, Jones HE, Boutron I, Jørgensen L, Laursen DRT, et al. Impact of 
blinding on estimated treatment effects in randomised clinical trials: meta-epidemiological 
study. BMJ 2020;368:l6802. https://doi.org/10.1136/bmj.l6802. 

[86] Martin GL, Trioux T, Gaudry S, Tubach F, Hajage D, Dechartres A. Association Between Lack 
of Blinding and Mortality Results in Critical Care Randomized Controlled Trials: A Meta-
Epidemiological Study. Crit Care Med 2021;49:1800–11. 
https://doi.org/10.1097/CCM.0000000000005065. 

[87] Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. RoB 2: a revised 
tool for assessing risk of bias in randomised trials. BMJ 2019;366:l4898. 
https://doi.org/10.1136/bmj.l4898. 

[88] Lynge E, Sandegaard JL, Rebolj M. The Danish National Patient Register. Scand J Public 
Health 2011;39:30–3. https://doi.org/10.1177/1403494811401482. 

[89] Krag M, Marker S, Perner A, Wetterslev J, Wise MP, Schefold JC, et al. Pantoprazole in 
Patients at Risk for Gastrointestinal Bleeding in the ICU. N Engl J Med 2018;379:2199–208. 
https://doi.org/10.1056/NEJMoa1714919. 

[90] Meyhoff TS, Hjortrup PB, Wetterslev J, Sivapalan P, Laake JH, Cronhjort M, et al. Restriction 
of Intravenous Fluid in ICU Patients with Septic Shock. N Engl J Med 2022;386:2459–70. 
https://doi.org/10.1056/NEJMoa2202707. 

[91] Schjørring OL, Klitgaard TL, Perner A, Wetterslev J, Lange T, Siegemund M, et al. Lower or 
Higher Oxygenation Targets for Acute Hypoxemic Respiratory Failure. N Engl J Med 
2021;384:1301–11. https://doi.org/10.1056/NEJMoa2032510. 

[92] Andersen-Ranberg NC, Poulsen LM, Perner A, Wetterslev J, Estrup S, Hästbacka J, et al. 
Haloperidol for the Treatment of Delirium in ICU Patients. N Engl J Med 2022;387:2425–35. 
https://doi.org/10.1056/NEJMoa2211868. 

[93] Gaudry S, Messika J, Ricard J-D, Guillo S, Pasquet B, Dubief E, et al. Patient-important 
outcomes in randomized controlled trials in critically ill patients: a systematic review. Ann 
Intensive Care 2017;7:28. https://doi.org/10.1186/s13613-017-0243-z. 

[94] Granholm A, Anthon CT, Kjær M-BN, Maagaard M, Kaas-Hansen BS, Sivapalan P, et al. 
Patient-Important Outcomes Other Than Mortality in Contemporary ICU Trials: A Scoping 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
119 

Review. Crit Care Med 2022;50:e759–71. 
https://doi.org/10.1097/CCM.0000000000005637. 

[95] Schoenfeld DA, Bernard GR, ARDS Network. Statistical evaluation of ventilator-free days as 
an efficacy measure in clinical trials of treatments for acute respiratory distress syndrome. 
Crit Care Med 2002;30:1772–7. https://doi.org/10.1097/00003246-200208000-00016. 

[96] Contentin L, Ehrmann S, Giraudeau B. Heterogeneity in the Definition of Mechanical 
Ventilation Duration and Ventilator-Free Days. Am J Respir Crit Care Med 2014;189:998–
1002. https://doi.org/10.1164/rccm.201308-1499LE. 

[97] Yehya N, Harhay MO, Curley MAQ, Schoenfeld DA, Reeder RW. Reappraisal of Ventilator-
Free Days in Critical Care Research. Am J Respir Crit Care Med 2019;200:828–36. 
https://doi.org/10.1164/rccm.201810-2050CP. 

[98] Bodet-Contentin L, Frasca D, Tavernier E, Feuillet F, Foucher Y, Giraudeau B. Ventilator-Free 
Day Outcomes Can Be Misleading. Crit Care Med 2018;46:425–9. 
https://doi.org/10.1097/CCM.0000000000002890. 

[99] Granholm A, Kaas-Hansen BS, Lange T, Munch MW, Harhay MO, Zampieri FG, et al. Use of 
days alive without life support and similar count outcomes in randomised clinical trials – an 
overview and comparison of methodological choices and analysis methods. BMC Med Res 
Methodol 2023;23:139. https://doi.org/10.1186/s12874-023-01963-z. 

[100] Sessler CN, Gosnell MS, Grap MJ, Brophy GM, O’Neal P V., Keane KA, et al. The Richmond 
Agitation–Sedation Scale. Am J Respir Crit Care Med 2002;166:1338–44. 
https://doi.org/10.1164/rccm.2107138. 

[101] Ramsay MAE, Savege TM, Simpson BRJ, Goodwin R. Controlled Sedation with Alphaxalone-
Alphadolone. BMJ 1974;2:656–9. https://doi.org/10.1136/bmj.2.5920.656. 

[102] Devlin JW, Boleski G, Mlynarek M, Nerenz DR, Peterson E, Jankowski M, et al. Motor Activity 
Assessment Scale. Crit Care Med 1999;27:1271–5. https://doi.org/10.1097/00003246-
199907000-00008. 

[103] Teasdale G, Jennett B. Assessment of coma and impaired consciousness. Lancet 
1974;304:81–4. https://doi.org/10.1016/S0140-6736(74)91639-0. 

[104] Starmark JE, Stålhammar D, Holmgren E. The Reaction Level Scale (RLS85). Acta Neurochir 
(Wien) 1988;91:12–20. https://doi.org/10.1007/BF01400521. 

[105] Riker RR, Picard JT, Fraser GL. Prospective evaluation of the Sedation-Agitation Scale for 
adult critically ill patients. Crit Care Med 1999;27:1325–9. 
https://doi.org/10.1097/00003246-199907000-00022. 

[106] Myles PS, Shulman MA, Heritier S, Wallace S, McIlroy DR, McCluskey S, et al. Validation of 
days at home as an outcome measure after surgery: a prospective cohort study in Australia. 
BMJ Open 2017;7:e015828. https://doi.org/10.1136/bmjopen-2017-015828. 

[107] Auriemma CL, Taylor SP, Harhay MO, Courtright KR, Halpern SD. Hospital-Free Days: A 
Pragmatic and Patient-centered Outcome for Trials among Critically and Seriously Ill 
Patients. Am J Respir Crit Care Med 2021;204:902–9. https://doi.org/10.1164/rccm.202104-
1063PP. 

[108] Ely EW, Margolin R, Francis J, May L, Truman B, Dittus R, et al. Evaluation of delirium in 
critically ill patients: Validation of the Confusion Assessment Method for the Intensive Care 
Unit (CAM-ICU). Crit Care Med 2001;29:1370–9. https://doi.org/10.1097/00003246-
200107000-00012. 

[109] Khan BA, Perkins AJ, Gao S, Hui SL, Campbell NL, Farber MO, et al. The Confusion 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
120 

Assessment Method for the ICU-7 Delirium Severity Scale: A Novel Delirium Severity 
Instrument for Use in the ICU. Crit Care Med 2017;45:851–7. 
https://doi.org/10.1097/CCM.0000000000002368. 

[110] Bergeron N, Dubois M-J, Dumont M, Dial S, Skrobik Y. Intensive Care Delirium Screening 
Checklist: evaluation of a new screening tool. Intensive Care Med 2001;27:859–64. 
https://doi.org/10.1007/s001340100909. 

[111] Inouye SK. The Short Confusion Assessment Method (Short CAM): Training Manual and 
Coding Guide. Bost Hosp Elder Life Progr 2014. https://americandeliriumsociety.org/wp-
content/uploads/2021/08/CAM-S_TrainingManual.pdf (accessed May 26, 2025). 

[112] Inouye SK, Kosar CM, Tommet D, Schmitt EM, Puelle MR, Saczynski JS, et al. The CAM-S: 
Development and validation of a new scoring system for delirium severity in 2 cohorts. Ann 
Intern Med 2014;160:526–33. https://doi.org/10.7326/M13-1927. 

[113] Han JH. Brief Confusion Assessment Method (bCAM): Instruction Manual v1 [October 15, 
2025]. Emerg Dep Delirium 2015. https://eddelirium.org/wp-
content/uploads/2016/05/bCAM-Training-Manual-Version-1.0-10-15-2015.pdf (accessed 
May 26, 2025). 

[114] Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and 
preliminary testing of the new five-level version of EQ-5D (EQ-5D-5L). Qual Life Res 
2011;20:1727–36. https://doi.org/10.1007/s11136-011-9903-x. 

[115] Cheng LJ, Engel L, Chen LA, Soh SZY, Koh GCH, Luo N. Using EQ-5D for Proxy Assessment of 
Health-Related Quality of Life in Residential Care Facilities: A Systematic Review of 
Feasibility and Psychometric Properties. J Am Med Dir Assoc 2023:104870. 
https://doi.org/10.1016/j.jamda.2023.10.020. 

[116] Jensen CE, Sørensen SS, Gudex C, Jensen MB, Pedersen KM, Ehlers LH. The Danish EQ-5D-5L 
Value Set: A Hybrid Model Using cTTO and DCE Data. Appl Health Econ Health Policy 
2021;19:579–91. https://doi.org/10.1007/s40258-021-00639-3. 

[117] Colantuoni E, Li X, Hashem MD, Girard TD, Scharfstein DO, Needham DM. A structured 
methodology review showed analyses of functional outcomes are frequently limited to 
“survivors only” in trials enrolling patients at high risk of death. J Clin Epidemiol 
2021;137:126–32. https://doi.org/10.1016/j.jclinepi.2021.03.027. 

[118] Colantuoni E, Scharfstein DO, Wang C, Hashem MD, Leroux A, Needham DM, et al. 
Statistical methods to compare functional outcomes in randomized controlled trials with 
high mortality. BMJ 2018:j5748. https://doi.org/10.1136/bmj.j5748. 

[119] Devlin N, Parkin D, Janssen B. Methods for Analysing and Reporting EQ-5D Data. Cham, 
Switzerland: Springer International Publishing; 2020. https://doi.org/10.1007/978-3-030-
47622-9. 

[120] Granholm A, Kjær M-BN, Munch MW, Myatra SN, Vijayaraghavan BKT, Cronhjort M, et al. 
Long-term outcomes of dexamethasone 12 mg versus 6 mg in patients with COVID-19 and 
severe hypoxaemia. Intensive Care Med 2022;48:580–9. https://doi.org/10.1007/s00134-
022-06677-2. 

[121] Kjær M-BN, Meyhoff TS, Sivapalan P, Granholm A, Hjortrup PB, Madsen MB, et al. Long-
term effects of restriction of intravenous fluid in adult ICU patients with septic shock. 
Intensive Care Med 2023;49:820–30. https://doi.org/10.1007/s00134-023-07114-8. 

[122] Crescioli E, Klitgaard TL, Poulsen LM, Brand BA, Siegemund M, Grøfte T, et al. Long-term 
mortality and health-related quality of life of lower versus higher oxygenation targets in ICU 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
121 

patients with severe hypoxaemia. Intensive Care Med 2022;48:714–22. 
https://doi.org/10.1007/s00134-022-06695-0. 

[123] Mortensen CB, Andersen-Ranberg NC, Poulsen LM, Granholm A, Rasmussen BS, Kjær M-BN, 
et al. Long-term outcomes with haloperidol versus placebo in acutely admitted adult ICU 
patients with delirium. Intensive Care Med 2024. https://doi.org/10.1007/s00134-023-
07282-7. 

[124] MoCA Test Inc. MoCA Cognition 2023. https://mocacognition.com/ (accessed May 16, 
2024). 

[125] Nasreddine ZS. MoCA Test: Validation of a five minute telephone version. Alzheimer’s 
Dement 2021;17:e057817. https://doi.org/10.1002/alz.057817. 

[126] EudraLex - EU Legislation. Risk proportionate approaches in clinical trials - 
Recommendations of the expert group on clinical trials for the implementation of 
Regulation (EU) No 536/2014 on clinical trials on medicinal products for human use. 
EudraLex - Vol 10 - Clinical Trials Guidelines 2017. https://health.ec.europa.eu/medicinal-
products/eudralex/eudralex-volume-10_en (accessed December 20, 2023). 

[127] ICH Steering Committee. ICH Harmonised Tripartite Guideline. Clinical Safety Data 
Management: Definitions and Standards for Expedited Reporting E2A. 1994. 
https://database.ich.org/sites/default/files/E2A_Guideline.pdf (accessed December 20, 
2023). 

[128] Lægemiddelstyrelsen (The Danish Medicines Agency). Lægemiddelstyrelsens vejledning om 
risikotilpasset bivirkningsregistrering og rapportering i kliniske forsøg med lægemidler 
under forordning (EU) nr. 536/2014. Version 1.0. 2023. 
https://laegemiddelstyrelsen.dk/da/nyheder/2023/risikotilpasset-bivirkningsregistrering-
og-rapportering-i-kliniske-forsoeg-med-laegemidler-er-nu-muligt/ (accessed December 20, 
2023). 

[129] Granholm A, Munch MW, Meier N, Sjövall F, Helleberg M, Hertz FB, et al. Empirical 
meropenem versus piperacillin/tazobactam for adult patients with sepsis (EMPRESS) trial: 
Protocol. Acta Anaesthesiol Scand 2024;68:1107–19. https://doi.org/10.1111/aas.14441. 

[130] Nilsson L, Pihl A, Tågsjö M, Ericsson E. Adverse events are common on the intensive care 
unit: results from a structured record review. Acta Anaesthesiol Scand 2012;56:959–65. 
https://doi.org/10.1111/j.1399-6576.2012.02711.x. 

[131] Roque KE, Tonini T, Melo ECP. Adverse events in the intensive care unit: impact on mortality 
and length of stay in a prospective study. Cad Saude Publica 2016;32:1–14. 
https://doi.org/10.1590/0102-311X00081815. 

[132] Molina FJ, Rivera PT, Cardona A, Restrepo DC, Monroy O, Rodas D, et al. Adverse events in 
critical care: Search and active detection through the Trigger Tool. World J Crit Care Med 
2018;7:9–15. https://doi.org/10.5492/wjccm.v7.i1.9. 

[133] Lægemiddelstyrelsen (The Danish Medicines Agency). Medicines with stricter reporting 
requirements for doctors, dentists, veterinarians, midwives and prescribing pharmacists 
2023. https://laegemiddelstyrelsen.dk/en/sideeffects/side-effects-of-medicines/medicines-
with-stricter-reporting-requirements/ (accessed December 20, 2023). 

[134] Nielsen FM, Klitgaard TL, Siegemund M, Laake JH, Thormar KM, Cole JM, et al. Lower vs 
Higher Oxygenation Target and Days Alive Without Life Support in COVID-19. JAMA 2024:1–
10. https://doi.org/10.1001/jama.2024.2934. 

[135] Heads of Medicines Agency - Clinical Trials Coordination Group (CTCG). Simplified template 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
122 

of Annual Safety Report. Key Documents List 2025. https://www.hma.eu/about-
hma/working-groups/clinical-trials-coordination-group.html (accessed August 19, 2025). 

[136] National Center for Complementary and Integrative Health. Pilot Studies: Common Uses 
and Misuses. https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses 
(accessed May 27, 2024). 

[137] Totton N, Lin J, Julious S, Chowdhury M, Brand A. A review of sample sizes for UK pilot and 
feasibility studies on the ISRCTN registry from 2013 to 2020. Pilot Feasibility Stud 
2023;9:188. https://doi.org/10.1186/s40814-023-01416-w. 

[138] Teresi JA, Yu X, Stewart AL, Hays RD. Guidelines for Designing and Evaluating Feasibility Pilot 
Studies. Med Care 2022;60:95–103. https://doi.org/10.1097/MLR.0000000000001664. 

[139] Chow S-C, Tu Y-H. On Two-stage Seamless Adaptive Design in Clinical Trials. J Formos Med 
Assoc 2008;107:S52–60. https://doi.org/10.1016/S0929-6646(09)60009-7. 

[140] Campbell MK, Piaggio G, Elbourne DR, Altman DG. Consort 2010 statement: extension to 
cluster randomised trials. BMJ 2012;345:e5661–e5661. https://doi.org/10.1136/bmj.e5661. 

[141] Hemming K, Taljaard M. Key considerations for designing, conducting and analysing a 
cluster randomized trial. Int J Epidemiol 2023;52:1648–58. 
https://doi.org/10.1093/ije/dyad064. 

[142] Greenland S, Senn SJ, Rothman KJ, Carlin JB, Poole C, Goodman SN, et al. Statistical tests, P 
values, confidence intervals, and power: a guide to misinterpretations. Eur J Epidemiol 
2016;31:337–50. https://doi.org/10.1007/s10654-016-0149-3. 

[143] Lytsy P, Hartman M, Pingel R. Misinterpretations of P-values and statistical tests persists 
among researchers and professionals working with statistics and epidemiology. Ups J Med 
Sci 2022;127:e8760. https://doi.org/10.48101/ujms.v127.8760. 

[144] Hemming K, Javid I, Taljaard M. A review of high impact journals found that 
misinterpretation of non-statistically significant results from randomized trials was 
common. J Clin Epidemiol 2022;145:112–20. https://doi.org/10.1016/j.jclinepi.2022.01.014. 

[145] Dobbing J. Statistics and ethics in medical research. BMJ 1981;282:990–990. 
https://doi.org/10.1136/bmj.282.6268.990. 

[146] Goligher EC, Heath A, Harhay MO. Bayesian statistics for clinical research. Lancet 
2024;404:1067–76. https://doi.org/10.1016/S0140-6736(24)01295-9. 

[147] Vanderbeek AM, Bliss JM, Yin Z, Yap C. Implementation of platform trials in the COVID-19 
pandemic: A rapid review. Contemp Clin Trials 2022;112:106625. 
https://doi.org/10.1016/j.cct.2021.106625. 

[148] Goligher EC, Harhay MO. What Is the Point of Bayesian Analysis? Am J Respir Crit Care Med 
2024;209:485–7. https://doi.org/10.1164/rccm.202310-1757VP. 

[149] Zampieri FG, Casey JD, Shankar-Hari M, Harrell FE, Harhay MO. Using Bayesian Methods to 
Augment the Interpretation of Critical Care Trials. An Overview of Theory and Example 
Reanalysis of the Alveolar Recruitment for Acute Respiratory Distress Syndrome Trial. Am J 
Respir Crit Care Med 2021;203:543–52. https://doi.org/10.1164/rccm.202006-2381CP. 

[150] Granholm A, Lange T, Harhay MO, Perner A, Møller MH, Kaas Hansen BS. Effects of sceptical 
priors on the performance of adaptive clinical trials with binary outcomes. Pharm Stat 
2024;23:728–41. https://doi.org/10.1002/pst.2387. 

[151] International Conference on Harmonisation of Technical Requirements for Registration of 
Pharmaceuticals for Human Use. ICH Harmonised Tripartite Guideline. Statistical Principles 
for Clinical Trials E9. Current Step 4 version 1998. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
123 

https://database.ich.org/sites/default/files/E9_Guideline.pdf (accessed December 20, 
2023). 

[152] Wicherts JM, Veldkamp CLS, Augusteijn HEM, Bakker M, van Aert RCM, van Assen MALM. 
Degrees of Freedom in Planning, Running, Analyzing, and Reporting Psychological Studies: A 
Checklist to Avoid p-Hacking. Front Psychol 2016;7:1832. 
https://doi.org/10.3389/fpsyg.2016.01832. 

[153] Fergusson D, Aaron SD, Guyatt G, Hébert P. Post-randomisation exclusions: the intention to 
treat principle and excluding patients from analysis. BMJ 2002;325:652–4. 
https://doi.org/10.1136/bmj.325.7365.652. 

[154] European Medicines Agency. ICH: E 9: Statistical principles for clinical trials - Step 5 1998. 
https://www.ema.europa.eu/en/ich-e9-statistical-principles-clinical-trials-scientific-
guideline (accessed December 20, 2023). 

[155] Dodd LE, Freidlin B, Korn EL. Platform Trials — Beware the Noncomparable Control Group. 
N Engl J Med 2021;384:1572–3. https://doi.org/10.1056/NEJMc2102446. 

[156] Overbey JR, Cheung YK, Bagiella E. Integrating non-concurrent controls in the analyses of 
late-entry experimental arms in multi-arm trials with a shared control group in the presence 
of parameter drift. Contemp Clin Trials 2022;123:106972. 
https://doi.org/10.1016/j.cct.2022.106972. 

[157] European Medicines Agency. ICH E9 (R1) addendum on estimands and sensitivity analysis in 
clinical trials to the guideline on statistical principles for clinical trials 2020. 

[158] Kahan BC, Hindley J, Edwards M, Cro S, Morris TP. The estimands framework: a primer on 
the ICH E9(R1) addendum. BMJ 2024;384:e076316. https://doi.org/10.1136/bmj-2023-
076316. 

[159] Granholm A, Jensen AKG, Lange T, Kaas-Hansen BS. adaptr: an R package for simulating and 
comparing adaptive clinical trials. J Open Source Softw 2022;7:4284. 
https://doi.org/10.21105/joss.04284. 

[160] Baldi I, Azzolina D, Soriani N, Barbetta B, Vaghi P, Giacovelli G, et al. Overrunning in clinical 
trials: some thoughts from a methodological review. Trials 2020;21:668. 
https://doi.org/10.1186/s13063-020-04526-5. 

[161] Robertson DS, Lee KM, López-Kolkovska BC, Villar SS. Response-Adaptive Randomization in 
Clinical Trials: From Myths to Practical Considerations. Stat Sci 2023;38:185–208. 
https://doi.org/10.1214/22-STS865. 

[162] Creative Commons. CC BY 4.0 DEED. https://creativecommons.org/licenses/by/4.0/ 
(accessed April 25, 2024). 

[163] Jennison C, Turnbull BW. Group Sequential Methods with Application to Clinical Trials. Boca 
Raton, FL, USA: CRC Press; 2000. 

[164] Dunnett CW. A Multiple Comparison Procedure for Comparing Several Treatments with a 
Control. J Am Stat Assoc 1955;50:1096. https://doi.org/10.2307/2281208. 

[165] Zhan T, Cui L, Geng Z, Zhang L, Gu Y, Chan ISF. A practical response adaptive block 
randomization (RABR) design with analytic type I error protection. Stat Med 2021;40:4947–
60. https://doi.org/10.1002/sim.9104. 

[166] Berry LR, Lorenzi E, Berry NS, Crawford AM, Jacko P, Viele K. Effects of Allocation Method 
and Time Trends on Identification of the Best Arm in Multi-Arm Trials. Stat Biopharm Res 
2024;16:512–25. https://doi.org/10.1080/19466315.2023.2298961. 

[167] Viele K, Saville BR, McGlothlin A, Broglio K. Comparison of response adaptive randomization 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
124 

features in multiarm clinical trials with control. Pharm Stat 2020;19:602–12. 
https://doi.org/10.1002/pst.2015. 

[168] Ryan EG, Lamb SE, Williamson E, Gates S. Bayesian adaptive designs for multi-arm trials: an 
orthopaedic case study. Trials 2020;21:83. https://doi.org/10.1186/s13063-019-4021-0. 

[169] Thorlund K, Golchi S, Haggstrom J, Mills E. Highly Efficient Clinical Trials Simulator (HECT): 
Software application for planning and simulating platform adaptive trials. Gates Open Res 
2019;3:780. https://doi.org/10.12688/gatesopenres.12912.2. 

[170] Granholm A, Lange T, Harhay MO, Jensen AKG, Perner A, Møller MH, et al. Effects of 
duration of follow up and lag in data collection on the performance of adaptive clinical 
trials. Pharm Stat 2024;23:138–50. https://doi.org/10.1002/pst.2342. 

[171] Lee KM, Wason J. Including non-concurrent control patients in the analysis of platform 
trials: is it worth it? BMC Med Res Methodol 2020;20:165. https://doi.org/10.1186/s12874-
020-01043-6. 

[172] Marschner IC, Jones M, Totterdell JA, Mahar RK, Snelling TL, Tong SYC. Transparent 
reporting of adaptive clinical trials using concurrently randomised cohorts. BMJ Med 
2023;2:e000497. https://doi.org/10.1136/bmjmed-2023-000497. 

[173] United States Food and Drug Administration. Adjusting for Covariates in Randomized 
Clinical Trials for Drugs and Biological Products. Guidance Document 2023. 
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/adjusting-
covariates-randomized-clinical-trials-drugs-and-biological-products (accessed April 25, 
2024). 

[174] Pirondini L, Gregson J, Owen R, Collier T, Pocock S. Covariate Adjustment in Cardiovascular 
Randomized Controlled Trials: Its Value, Current Practice, and Need for Improvement. JACC 
Hear Fail 2022;10:297–305. https://doi.org/10.1016/j.jchf.2022.02.007. 

[175] Kahan BC, Jairath V, Doré CJ, Morris TP. The risks and rewards of covariate adjustment in 
randomized trials: an assessment of 12 outcomes from 8 studies. Trials 2014;15:139. 
https://doi.org/10.1186/1745-6215-15-139. 

[176] Morris TP, Walker AS, Williamson EJ, White IR. Planning a method for covariate adjustment 
in individually randomised trials: a practical guide. Trials 2022;23:328. 
https://doi.org/10.1186/s13063-022-06097-z. 

[177] White IR, Morris TP, Williamson E. Covariate adjustment in randomised trials: canonical link 
functions protect against model mis-specification. ArXiv [StatME] 2021:1–10. 

[178] Wang B, Susukida R, Mojtabai R, Amin-Esmaeili M, Rosenblum M. Model-Robust Inference 
for Clinical Trials that Improve Precision by Stratified Randomization and Covariate 
Adjustment. J Am Stat Assoc 2023;118:1152–63. 
https://doi.org/10.1080/01621459.2021.1981338. 

[179] Clark TP, Kahan BC, Phillips A, White I, Carpenter JR. Estimands: bringing clarity and focus to 
research questions in clinical trials. BMJ Open 2022;12:e052953. 
https://doi.org/10.1136/bmjopen-2021-052953. 

[180] Permutt T. Do Covariates Change the Estimand? Stat Biopharm Res 2020;12:45–53. 
https://doi.org/10.1080/19466315.2019.1647874. 

[181] Chatton A, Le Borgne F, Leyrat C, Gillaizeau F, Rousseau C, Barbin L, et al. G-computation, 
propensity score-based methods, and targeted maximum likelihood estimator for causal 
inference with different covariates sets: a comparative simulation study. Sci Rep 
2020;10:9219. https://doi.org/10.1038/s41598-020-65917-x. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
125 

[182] Granholm A, Munch MW, Myatra SN, Vijayaraghavan BKT, Cronhjort M, Wahlin RR, et al. 
Dexamethasone 12 mg versus 6 mg for patients with COVID-19 and severe hypoxaemia: a 
pre-planned, secondary Bayesian analysis of the COVID STEROID 2 trial. Intensive Care Med 
2022;48:45–55. https://doi.org/10.1007/s00134-021-06573-1. 

[183] Granholm A, Christiansen CF, Christensen S, Perner A, Møller MH. Performance of SAPS II 
according to ICU length of stay: A Danish nationwide cohort study. Acta Anaesthesiol Scand 
2019. https://doi.org/10.1111/aas.13415. 

[184] Bogh SB, Fløjstrup M, Christiansen CF, Brøchner AC, Christensen E, Perner A, et al. The 
intensive care population profile in Denmark before and during the first wave of the SARS-
CoV-2 pandemic ; a national register-based study. Acute Med 2024;23:63–5. 

[185] Sullivan TR, Morris TP, Kahan BC, Cuthbert AR, Yelland LN. Categorisation of continuous 
covariates for stratified randomisation: How should we adjust? Stat Med 2024;43:2083–95. 
https://doi.org/10.1002/sim.10060. 

[186] Brenner H, Blettner M. Controlling for continuous confounders in epidemiologic research. 
Epidemiology 1997;8:429–34. 

[187] Galvão G, Mezzaroba AL, Morakami F, Capeletti M, Franco Filho O, Tanita M, et al. Seasonal 
variation of clinical characteristics and prognostic of adult patients admitted to an intensive 
care unit. Rev Assoc Med Bras 2019;65:1374–83. https://doi.org/10.1590/1806-
9282.65.11.1374. 

[188] Jansen JO, Wang H, Holcomb JB, Harvin JA, Richman J, Avritscher E, et al. Elicitation of prior 
probability distributions for a proposed Bayesian randomized clinical trial of whole blood for 
trauma resuscitation. Transfusion 2020;60:498–506. https://doi.org/10.1111/trf.15675. 

[189] Sung L, Hayden J, Greenberg ML, Koren G, Feldman BM, Tomlinson GA. Seven items were 
identified for inclusion when reporting a Bayesian analysis of a clinical study. J Clin 
Epidemiol 2005;58:261–8. https://doi.org/10.1016/j.jclinepi.2004.08.010. 

[190] Carpenter B, Gelman A, Hoffman MD, Lee D, Goodrich B, Betancourt M, et al. Stan: A 
Probabilistic Programming Language. J Stat Softw 2017;76. 
https://doi.org/10.18637/jss.v076.i01. 

[191] Bürkner P-C. brms: An R Package for Bayesian Multilevel Models Using Stan. J Stat Softw 
2017;80. https://doi.org/10.18637/jss.v080.i01. 

[192] Granholm A, Munch MW, Myatra SN, Vijayaraghavan BKT, Cronhjort M, Wahlin RR, et al. 
Higher vs Lower Doses of Dexamethasone in Patients with COVID 19 and Severe Hypoxia 
(COVID STEROID 2) trial: Protocol for a secondary Bayesian analysis. Acta Anaesthesiol 
Scand 2021;65:702–10. https://doi.org/10.1111/aas.13793. 

[193] Gelman A, Carlin JB, Stern HS, Dunson DB, Vehtari A, Rubin DB. Bayesian Data Analysis. 3rd 
ed. CRC Press; 2014. 

[194] Gabry J, Simpson D, Vehtari A, Betancourt M, Gelman A. Visualization in Bayesian Workflow. 
J R Stat Soc Ser A Stat Soc 2019;182:389–402. https://doi.org/10.1111/rssa.12378. 

[195] Vehtari A, Gelman A, Simpson D, Carpenter B, Bürkner P-C. Rank-Normalization, Folding, 
and Localization: An Improved Rˆ for Assessing Convergence of MCMC. Bayesian Anal 
2021;16:1–28. https://doi.org/10.1214/20-BA1221. 

[196] Kruschke JK. Doing Bayesian Data Analysis: A Tutorial with R, JAGS, and Stan. 2nd ed. 
Academic Press; 2015. 

[197] Vehtari A, Gelman A, Gabry J. Practical Bayesian model evaluation using leave-one-out 
cross-validation and WAIC. Stat Comput 2017;27:1413–32. https://doi.org/10.1007/s11222-



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
126 

016-9696-4. 
[198] Lambert B. A Student’s Guide to Bayesian Statistics. 1st ed. SAGE Publications Ltd.; 2018. 
[199] Granholm A, Munch MW, Møller MH, Lange T, Perner A. Choice of priors: how much 

scepticism is appropriate? Intensive Care Med 2022;48:372–3. 
https://doi.org/10.1007/s00134-021-06613-w. 

[200] Dahabreh IJ, Hayward R, Kent DM. Using group data to treat individuals: understanding 
heterogeneous treatment effects in the age of precision medicine and patient-centred 
evidence. Int J Epidemiol 2016;45:dyw125. https://doi.org/10.1093/ije/dyw125. 

[201] Iwashyna TJ, Burke JF, Sussman JB, Prescott HC, Hayward RA, Angus DC. Implications of 
Heterogeneity of Treatment Effect for Reporting and Analysis of Randomized Trials in 
Critical Care. Am J Respir Crit Care Med 2015;192:1045–51. 
https://doi.org/10.1164/rccm.201411-2125CP. 

[202] Gordon AC, Alipanah-Lechner N, Bos LD, Dianti J, Diaz JV, Finfer S, et al. From ICU 
Syndromes to ICU Subphenotypes: Consensus Report and Recommendations For 
Developing Precision Medicine in ICU. Am J Respir Crit Care Med 2024. 
https://doi.org/10.1164/rccm.202311-2086SO. 

[203] Cuadrado D, Riaño D, Gómez J, Rodríguez A, Bodí M. Methods and measures to quantify ICU 
patient heterogeneity. J Biomed Inform 2021;117:103768. 
https://doi.org/10.1016/j.jbi.2021.103768. 

[204] Biebelberg B, Rhee C, Chen T, McKenna C, Klompas M. Heterogeneity of Sepsis 
Presentations and Mortality Rates. Ann Intern Med 2024;176:1–3. 
https://doi.org/10.7326/M24-0400. 

[205] Graham Linck EJ, Goligher EC, Semler MW, Churpek MM. Toward Precision in Critical Care 
Research: Methods for Observational and Interventional Studies. Crit Care Med 
2024;52:1439–50. https://doi.org/10.1097/CCM.0000000000006371. 

[206] Kent DM, van Klaveren D, Paulus JK, D’Agostino R, Goodman S, Hayward R, et al. The 
Predictive Approaches to Treatment effect Heterogeneity (PATH) Statement: Explanation 
and Elaboration. Ann Intern Med 2020;172:W1–25. https://doi.org/10.7326/M18-3668. 

[207] Burke JF, Sussman JB, Kent DM, Hayward RA. Three simple rules to ensure reasonably 
credible subgroup analyses. BMJ 2015;351:h5651. https://doi.org/10.1136/bmj.h5651. 

[208] Lipkovich I, Svensson D, Ratitch B, Dmitrienko A. Modern approaches for evaluating 
treatment effect heterogeneity from clinical trials and observational data. Stat Med 2024:1–
49. https://doi.org/10.1002/sim.10167. 

[209] Kent DM, Steyerberg E, van Klaveren D. Personalized evidence based medicine: predictive 
approaches to heterogeneous treatment effects. BMJ 2018;2:k4245. 
https://doi.org/10.1136/bmj.k4245. 

[210] Henderson NC, Louis TA, Wang C, Varadhan R. Bayesian analysis of heterogeneous 
treatment effects for patient-centered outcomes research. Heal Serv Outcomes Res 
Methodol 2016;16:213–33. https://doi.org/10.1007/s10742-016-0159-3. 

[211] Buuren S van, Groothuis-Oudshoorn K. mice: Multivariate Imputation by Chained Equations 
in R. J Stat Softw 2011;45. https://doi.org/10.18637/jss.v045.i03. 

[212] Vesin A, Azoulay E, Ruckly S, Vignoud L, Rusinovà K, Benoit D, et al. Reporting and handling 
missing values in clinical studies in intensive care units. Intensive Care Med 2013;39:1396–
404. https://doi.org/10.1007/s00134-013-2949-1. 

[213] Jakobsen JC, Gluud C, Wetterslev J, Winkel P. When and how should multiple imputation be 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
127 

used for handling missing data in randomised clinical trials – a practical guide with 
flowcharts. BMC Med Res Methodol 2017;17:162. https://doi.org/10.1186/s12874-017-
0442-1. 

[214] van Buuren S. Flexible Imputation of Missing Data. 2nd ed. Boca Raton, FL, USA: CRC Press; 
2018. 

[215] van Ginkel JR, Linting M, Rippe RCA, van der Voort A. Rebutting Existing Misconceptions 
About Multiple Imputation as a Method for Handling Missing Data. J Pers Assess 
2020;102:297–308. https://doi.org/10.1080/00223891.2018.1530680. 

[216] Wason JMS, Brocklehurst P, Yap C. When to keep it simple – adaptive designs are not 
always useful. BMC Med 2019;17:152. https://doi.org/10.1186/s12916-019-1391-9. 

[217] United States Food and Drug Administration. Guidance for the Use of Bayesian Statistics in 
Medical Device Clinical Trials. Guid Doc 2010. https://www.fda.gov/regulatory-
information/search-fda-guidance-documents/guidance-use-bayesian-statistics-medical-
device-clinical-trials (accessed April 25, 2024). 

[218] Collignon O, Gartner C, Haidich A, James Hemmings R, Hofner B, Pétavy F, et al. Current 
Statistical Considerations and Regulatory Perspectives on the Planning of Confirmatory 
Basket, Umbrella, and Platform Trials. Clin Pharmacol Ther 2020;107:1059–67. 
https://doi.org/10.1002/cpt.1804. 

[219] Viele K. Blog: If Bayesian inference doesn’t depend on the experimental design, then why 
does “Bayesian optimal design” exist? Berry Consult 2023. 
https://www.berryconsultants.com/resource/if-bayesian-inference-doesnt-depend-on-the-
experimental-design-then-why-does--bayesian-optimal-design--exist (accessed April 3, 
2025). 

[220] Nicholls SG, Campbell MK. Embedding Patient and Health Care Professional Voices in 
Clinical Trials. JAMA 2024;332:365. https://doi.org/10.1001/jama.2024.6314. 

[221] Pii KH, Schou LH, Piil K, Jarden M. Current trends in patient and public involvement in cancer 
research: A systematic review. Heal Expect 2019;22:3–20. 
https://doi.org/10.1111/hex.12841. 

[222] National Institute for Health and Care Research. Briefing notes for researchers - public 
involvement in NHS, health and social care research 2021. 
https://www.nihr.ac.uk/documents/briefing-notes-for-researchers-public-involvement-in-
nhshealth-and-social-care-research/27371 (accessed January 17, 2024). 

[223] Lægevidenskabelige Selskaber [Organization of Danish Medical Societies]. Platformsforsøg 
er en genvej til sikker kvalitet 2022. 
https://selskaberne.dk/artikler/nyhed/platformsforsoeg-er-genvej-til-sikker-kvalitet 
(accessed January 5, 2024). 

[224] Erhvervsministeriet [Ministry of Industry- Business and Financial Affairs]. Anbefalinger til at 
styrke den kliniske forskning i Danmark 2023. https://em.dk/aktuelt/udgivelser-og-
aftaler/2023/okt/anbefalinger-til-at-styrke-den-kliniske-forskning-i-danmark (accessed 
January 5, 2024). 

[225] Kjær M-BN, Bruun CRL, Granholm A, Møller MH, Rasmussen BS, Mortensen CBM, et al. 
External validation of a core outcome set developed in Denmark for the general ICU patient 
– protocol amendment to an ongoing modified Delphi consensus process. OSF Regist 2023. 
https://doi.org/10.17605/OSF.IO/QUGYW. 

[226] Bruhn H, Campbell M, Entwistle V, Humphreys R, Jayacodi S, Knapp P, et al. What, how, 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
128 

when and who of trial results summaries for trial participants: stakeholder-informed 
guidance from the RECAP project. BMJ Open 2022;12:1–14. 
https://doi.org/10.1136/bmjopen-2021-057019. 

[227] Davis JM, Baer GR, Portman R, Nelson R, Storari L, Aranda J V., et al. Enrollment of Neonates 
in More Than One Clinical Trial. Clin Ther 2017;39:1959–69. 
https://doi.org/10.1016/j.clinthera.2017.09.006. 

[228] Reade MC, Bass F, Howe B, Seppelt I, Shehabi Y. Considerations for co-enrolment in 
randomised controlled effectiveness trials in critical care: the SPICE-8 co-enrolment 
guidelines. Crit Care Resusc 2017;19:110–4. 

[229] Krige A, Pattison N, Booth M, Walsh T, Walsh T, Fletcher S, et al. Co-Enrolment to Intensive 
Care Studies – A UK Perspective. J Intensive Care Soc 2013;14:103–6. 
https://doi.org/10.1177/175114371301400203. 

[230] Cook D, McDonald E, Smith O, Zytaruk N, Heels-Ansdell D, Watpool I, et al. Co-enrollment of 
critically ill patients into multiple studies: patterns, predictors and consequences. Crit Care 
2013;17:R1. https://doi.org/10.1186/cc11917. 

[231] Nichol G, Powell JL, Emerson S. On coenrollment in clinical resuscitation studies: Review and 
experience from randomized trials. Resuscitation 2010;81:792–5. 
https://doi.org/10.1016/j.resuscitation.2010.03.014. 

[232] Larntz K, Neaton JD, Wentworth DN, Yurik T. Data analysis issues for protocols with 
overlapping enrollment. Stat Med 1996;15:2445–53. https://doi.org/10.1002/(sici)1097-
0258(19961130)15:22<2445::aid-sim462>3.0.co;2-8. 

[233] Tierney JF, Fisher DJ, Vale CL, Burdett S, Rydzewska LH, Rogozińska E, et al. A framework for 
prospective, adaptive meta-analysis (FAME) of aggregate data from randomised trials. PLoS 
Med 2021;18:e1003629. https://doi.org/10.1371/journal.pmed.1003629. 

[234] Reade MC, Delaney A, Bailey MJ, Harrison DA, Yealy DM, Jones PG, et al. Prospective meta-
analysis using individual patient data in intensive care medicine. Intensive Care Med 
2010;36:11–21. https://doi.org/10.1007/s00134-009-1650-x. 

[235] Pedersen CB. The Danish Civil Registration System. Scand J Public Health 2011;39:22–5. 
https://doi.org/10.1177/1403494810387965. 

[236] Franklin JB, Marra C, Abebe KZ, Butte AJ, Cook DJ, Esserman L, et al. Modernizing the Data 
Infrastructure for Clinical Research to Meet Evolving Demands for Evidence. JAMA 2024. 
https://doi.org/10.1001/jama.2024.0268. 

[237] Granholm A, Perner A, Krag M, Hjortrup PB, Haase N, Holst LB, et al. Development and 
internal validation of the Simplified Mortality Score for the Intensive Care Unit (SMS-ICU). 
Acta Anaesthesiol Scand 2018;62:336–46. https://doi.org/10.1111/aas.13048. 

[238] Rockwood K. A global clinical measure of fitness and frailty in elderly people. Can Med Assoc 
J 2005;173:489–95. https://doi.org/10.1503/cmaj.050051. 

[239] Rockwood K, Theou O. Using the Clinical Frailty Scale in Allocating Scarce Health Care 
Resources. Can Geriatr J 2020;23:254–9. https://doi.org/10.5770/cgj.23.463. 

[240] Anthon CT, Granholm A, Perner A, Laake JH, Møller MH. Overall bias and sample sizes were 
unchanged in ICU trials over time: a meta-epidemiological study. J Clin Epidemiol 
2019;113:189–99. https://doi.org/10.1016/j.jclinepi.2019.05.021. 

[241] Mukherjee A, Grayling MJ, Wason JMS. Adaptive Designs: Benefits and Cautions for 
Neurosurgery Trials. World Neurosurg 2022;161:316–22. 
https://doi.org/10.1016/j.wneu.2021.07.061. 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
129 

[242] Saville BR, Berry DA, Berry NS, Viele K, Berry SM. The Bayesian Time Machine: Accounting 
for temporal drift in multi-arm platform trials. Clin Trials 2022;19:490–501. 
https://doi.org/10.1177/17407745221112013. 

[243] World Health Organization. WHO Trial Registration Data Set (Version 1.3.1). International 
Clinical Trials Registry Platform 2024. https://www.who.int/clinical-trials-registry-
platform/network/who-data-set (accessed February 6, 2024). 

[244] Vandvik PO, Alhazzani W, Møller MH. Understanding conflicts of interest. Intensive Care 
Med 2018;44:1738–40. https://doi.org/10.1007/s00134-018-5338-y. 

[245] Alhazzani W, Lewis K, Jaeschke R, Rochwerg B, Møller MH, Evans L, et al. Conflicts of 
interest disclosure forms and management in critical care clinical practice guidelines. 
Intensive Care Med 2018;44:1691–8. https://doi.org/10.1007/s00134-018-5367-6. 

[246] Indenrigs- og Sundhedsministeriet. Bekendtgørelse af lov om klage- og erstatningsadgang 
inden for sundhedsvæsenet (LBK nr 9 af 04/01/2023; Klage- og erstatningsloven). 
Retsinformation 2023. https://www.retsinformation.dk/eli/lta/2023/9 (accessed May 22, 
2024). 

[247] Granholm A, Møller MH, Kaas Hansen BS, Jensen AKG, Munch MW, Kjær MN, et al. INCEPT: 
The Intensive Care Platform Trial—Design and protocol. Acta Anaesthesiol Scand 
2025;69:e70023. https://doi.org/10.1111/aas.70023. 

[248] Orkin AM, Gill PJ, Ghersi D, Campbell L, Sugarman J, Emsley R, et al. Guidelines for Reporting 
Trial Protocols and Completed Trials Modified Due to the COVID-19 Pandemic and Other 
Extenuating Circumstances. JAMA 2021;326:257. https://doi.org/10.1001/jama.2021.9941. 

[249] International Committee of Medical Journal Editors. Defining the Role of Authors and 
Contributors 2023. http://www.icmje.org/recommendations/browse/roles-and-
responsibilities/defining-the-role-of-authors-and-contributors.html (accessed December 20, 
2023). 

[250] Nowok B, Raab GM, Dibben C. synthpop: Bespoke Creation of Synthetic Data in R. J Stat 
Softw 2016;74. https://doi.org/10.18637/jss.v074.i11. 

[251] Pohlan J, Nawabi J, Witham D, Schroth L, Krause F, Schulze J, et al. Cerebrovascular Events 
in Suspected Sepsis: Retrospective Prevalence Study in Critically Ill Patients Undergoing Full-
Body Computed Tomography. Front Neurol 2022;13:811022. 
https://doi.org/10.3389/fneur.2022.811022. 

[252] Gofton TE, Young GB. Sepsis-associated encephalopathy. Nat Rev Neurol 2012;8:557–66. 
https://doi.org/10.1038/nrneurol.2012.183. 

[253] Yarmus L, Feller-Kopman D. Pneumothorax in the Critically Ill Patient. Chest 2012;141:1098–
105. https://doi.org/10.1378/chest.11-1691. 

[254] Vincent J-L, Rello J, Marshall J, Silva E, Anzueto A, Martin CD, et al. International study of the 
prevalence and outcomes of infection in intensive care units. JAMA 2009;302:2323–9. 
https://doi.org/10.1001/jama.2009.1754. 

[255] Ferguson ND, Frutos-Vivar F, Esteban A, Gordo F, Honrubia T, Peñuelas O, et al. Clinical risk 
conditions for acute lung injury in the intensive care unit and hospital ward: a prospective 
observational study. Crit Care 2007;11:R96. https://doi.org/10.1186/cc6113. 

[256] Patel N, Bajaj NS, Doshi R, Gupta A, Kalra R, Singh A, et al. Cardiovascular Events and 
Hospital Deaths Among Patients With Severe Sepsis. Am J Cardiol 2019;123:1406–13. 
https://doi.org/10.1016/j.amjcard.2019.01.038. 

[257] Gao X, Zeng L, Wang H, Zeng S, Tian J, Chen L, et al. Prevalence of Venous 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
130 

Thromboembolism in Intensive Care Units: A Meta-Analysis. J Clin Med 2022;11:6691. 
https://doi.org/10.3390/jcm11226691. 

[258] Hardt PD, Mayer K, Ewald N. Exocrine pancreatic involvement in critically ill patients. Curr 
Opin Clin Nutr Metab Care 2009;12:168–74. 
https://doi.org/10.1097/MCO.0b013e328322437e. 

[259] Kramer L, Jordan B, Druml W, Bauer P, Metnitz PGH. Incidence and prognosis of early 
hepatic dysfunction in critically ill patients—A prospective multicenter study. Crit Care Med 
2007;35:1099-e7. https://doi.org/10.1097/01.CCM.0000259462.97164.A0. 

[260] El Moheb M, Naar L, Christensen MA, Kapoen C, Maurer LR, Farhat M, et al. Gastrointestinal 
Complications in Critically Ill Patients With and Without COVID-19. JAMA 2020;324:1899. 
https://doi.org/10.1001/jama.2020.19400. 

[261] Krag M, Perner A, Wetterslev J, Wise MP, Borthwick M, Bendel S, et al. Prevalence and 
outcome of gastrointestinal bleeding and use of acid suppressants in acutely ill adult 
intensive care patients. Intensive Care Med 2015;41:833–45. 
https://doi.org/10.1007/s00134-015-3725-1. 

[262] Santamaria N, Gerdtz M, Sage S, McCann J, Freeman A, Vassiliou T, et al. A randomised 
controlled trial of the effectiveness of soft silicone multi layered foam dressings in the 
prevention of sacral and heel pressure ulcers in trauma and critically ill patients: the border 
trial. Int Wound J 2015;12:302–8. https://doi.org/10.1111/iwj.12101. 

[263] Blanchard F, Charbit J, Van der Meersch G, Popoff B, Picod A, Cohen R, et al. Early sepsis 
markers in patients admitted to intensive care unit with moderate-to-severe diabetic 
ketoacidosis. Ann Intensive Care 2020;10:58. https://doi.org/10.1186/s13613-020-00676-6. 

[264] Meyer NJ, Hall JB. Relative adrenal insufficiency in the ICU: can we at least make the 
diagnosis? Am J Respir Crit Care Med 2006;174:1282–4. 
https://doi.org/10.1164/rccm.200608-1168ED. 

[265] Annane D, Sébille V, Troché G, Raphaël JC, Gajdos P, Bellissant E. A 3-level prognostic 
classification in septic shock based on cortisol levels and cortisol response to corticotropin. 
Jama 2000;283:1038–45. https://doi.org/10.1001/jama.283.8.1038. 

[266] Haase N, Wetterslev J, Winkel P, Perner A. Bleeding and risk of death with hydroxyethyl 
starch in severe sepsis: post hoc analyses of a randomized clinical trial. Intensive Care Med 
2013;39:2126–34. https://doi.org/10.1007/s00134-013-3111-9. 

[267] Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement: updated guidelines for 
reporting parallel group randomised trials. BMJ 2010;340:c332–c332. 
https://doi.org/10.1136/bmj.c332. 

 

 

 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
131 

21 | Appendices 
 

21.1 | Appendix 1: completed reporting checklists 

 

Completed SPIRIT (Standard Protocol Items: Recommendations for Interventional Trials) 2025 [69] 

and CONSORT-ACE (Consolidated Standards Of Reporting Trials [CONSORT], Adaptive designs 

CONSORT extension to the CONSORT 2010 statement) [34] checklists are included in this appendix. 

Similar checklists will be completed in each domain-specific appendix and in the domain reports 

with reference to the core protocol where relevant; some items will primarily be covered in the 

domain-specific appendices. Some items on the checklists are not relevant at the protocol stage. 

Of note, for both checklists we report section numbers instead of page numbers to facilitate 

protocol navigation and future updating. 
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SPIRIT 2025 checklist of items to address in a randomized trial protocol (adapted to report section numbers instead of page numbers) 

Section / Topic No SPIRIT 2025 checklist item description 
Reported in 

section no. 

Administrative information  

Title and structured 

summary 

1a Title stating the trial design, population, and interventions, with identification as a protocol Front page, 

1 

1b 
Structured summary of trial design and methods, including items from the World Health Organization 

Trial Registration Data Set 

Front page, 

1-2 

Protocol version 2 Version date and identifier Front page 

Roles and responsibilities 

 

3a Names, affiliations, and roles of protocol contributors 2.4 

3b Name and contact information for the trial sponsor 2.1 

3c Role of trial sponsor and funders in design, conduct, analysis, and reporting of trial; including any 

authority over these activities 

16.2 

3d Composition, roles, and responsibilities of the coordinating site, steering committee, endpoint 

adjudication committee, data management team, and other individuals or groups overseeing the trial, if 

applicable 

2 

Open science  

Trial registration 4 Name of trial registry, identifying number (with URL), and date of registration. If not yet registered, 

name of intended registry 

Front page 

Protocol and statistical 

analysis plan 

5 Where the trial protocol and statistical analysis plan can be accessed 4 

Data sharing 6 Where and how the individual de-identified participant data (including data dictionary), statistical code, 

and any other materials will be accessible 

4, 18.3 

Funding and conflicts of 

interest 

7a Sources of funding and other support (e.g., supply of drugs)  16.2 

7b Financial and other conflicts of interest for principal investigators and steering committee members 16.3 

Dissemination policy 

 

8 Plans to communicate trial results to participants, healthcare professionals, the public, and other 

relevant groups (e.g., reporting in trial registry, plain language summary, publication) 

11, 18.1 

Introduction  

Background and rationale 9a Scientific background and rationale, including summary of relevant studies (published and unpublished) 

examining benefits and harms for each intervention 

6 

9b Explanation for choice of comparator 8.3 
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Objectives 10 Specific objectives related to benefits and harms 8.9-8.10 

Methods: Patient and public involvement, trial design  

Patient and public 

involvement 

11 Details of, or plans for, patient or public involvement in the design, conduct, and reporting of the trial 11 

Trial design 12 Description of trial design including type of trial (e.g., parallel group, crossover), allocation ratio, and 

framework (e.g., superiority, equivalence, non-inferiority, exploratory) 

8 

Methods: Participants, interventions, and outcomes  

Trial setting 13 Settings (e.g., community, hospital) and locations (e.g., countries, sites) where the trial will be 

conducted  

8.4 

Eligibility criteria 14a Eligibility criteria for participants  8.2 

14b If applicable, eligibility criteria for sites and for individuals who will deliver the interventions (e.g., 

surgeons, physiotherapists) 

8.4 

Intervention and 

comparator 

15a Intervention and comparator with sufficient details to allow replication including how, when, and by 

whom they will be administered. If relevant, where additional materials describing the intervention and 

comparator (e.g., intervention manual) can be accessed 

8.3 

15b Criteria for discontinuing or modifying allocated intervention/comparator for a trial participant (e.g., 

drug dose change in response to harms, participant request, or improving/worsening disease)  

Domain-

specific 

appendices 

15c Strategies to improve adherence to intervention/comparator protocols, if applicable, and any 

procedures for monitoring adherence (e.g., drug tablet return, sessions attended) 

Domain-

specific 

appendices 

15d Concomitant care that is permitted or prohibited during the trial 8.3 

Outcomes 16 Primary and secondary outcomes, including the specific measurement variable (e.g., systolic blood 

pressure), analysis metric (e.g., change from baseline, final value, time to event), method of aggregation 

(e.g., median, proportion), and time point for each outcome  

8.9-8.10 

Harms 17 How harms are defined and will be assessed (e.g., systematically, non-systematically) 8.10 

Participant timeline 18 Time schedule of enrollment, interventions (including any run-ins and washouts), assessments, and visits 

for participants. A schematic diagram is highly recommended (see Figure) 

8.8-8.10 

Sample size 19 How sample size was determined, including all assumptions supporting the sample size calculation 9.4, 9.9 
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Recruitment 20 Strategies for achieving adequate participant enrollment to reach target sample size Domain-

specific 

appendices 

Methods: Assignment of interventions   

Randomization:      

 Sequence generation 

  

21a Who will generate the random allocation sequence and the method used  9.5 

21b Type of randomization (simple or restricted) and details of any factors for stratification. To reduce 

predictability of a random sequence, other details of any planned restriction (e.g., blocking) should be 

provided in a separate document that is unavailable to those who enroll participants or assign 

interventions 

8.6, 9.5 

  Allocation concealment  

 mechanism 

22 Mechanism used to implement the random allocation sequence (e.g., central computer/telephone; 

sequentially numbered, opaque, sealed containers), describing any steps to conceal the sequence until 

interventions are assigned 

9.5 

 Implementation 

 

23 Whether the personnel who will enroll and those who will assign participants to the interventions will 

have access to the random allocation sequence 

9.5 

Blinding  

 

24a Who will be blinded after assignment to interventions (e.g., participants, care providers, outcome 

assessors, data analysts) 

8.7 

24b If blinded, how blinding will be achieved and description of the similarity of interventions 8.7 

24c If blinded, circumstances under which unblinding is permissible, and procedure for revealing a 

parti ipant’s allo ate  inter ention  uring the trial 

8.7 

Methods: Data collection, management, and analysis  

Data collection methods 25a Plans for assessment and collection of trial data, including any related processes to promote data quality 

(e.g., duplicate measurements, training of assessors) and a description of trial instruments (e.g., 

questionnaires, laboratory tests) along with their reliability and validity, if known. Reference to where 

data collection forms can be accessed, if not in the protocol 

14, 21.5 

25b Plans to promote participant retention and complete follow-up, including list of any outcome data to be 

collected for participants who discontinue or deviate from intervention protocols 

8.8 

Data management 26 Plans for data entry, coding, security, and storage, including any related processes to promote data 

quality (e.g., double data entry; range checks for data values). Reference to where details of data 

management procedures can be accessed, if not in the protocol 

14 

Statistical methods 27a Statistical methods used to compare groups for primary and secondary outcomes, including harms  9.1-9.6 

27b Definition of who will be included in each analysis (e.g., all randomized participants), and in which group 9.2 
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27c How missing data will be handled in the analysis 9.8 

27d Methods for any additional analyses (e.g., subgroup and sensitivity analyses) 9.6-9.7 

Methods: Monitoring  

Data monitoring 

committee 

28a Composition of data monitoring committee (DMC); summary of its role and reporting structure; 

statement of whether it is independent from the sponsor and funder; conflicts of interest and reference 

to where further details about its charter can be found, if not in the protocol. Alternatively, an 

explanation of why a DMC is not needed 

2.2, 17 

28b Explanation of any interim analyses and stopping guidelines, including who will have access to these 

interim results and make the final decision to terminate the trial 

9.3-9.4 

Trial monitoring 29 Frequency and procedures for monitoring trial conduct. If there is no monitoring, give explanation 14.5 

Ethics  

Research ethics approval 30 Plans for seeking research ethics committee/institutional review board approval 7.2 

Protocol amendments 31 Plans for communicating important protocol modifications to relevant parties  7.3 

Consent or assent 32a Who will obtain informed consent or assent from potential trial participants or authorized proxies, and 

how  

8.5 

32b Additional consent provisions for collection and use of participant data and biological specimens in 

ancillary studies, if applicable 

Not 

applicable, 

5.1 

Confidentiality 33 How personal information about potential and enrolled participants will be collected, shared, and 

maintained in order to protect confidentiality before, during, and after the trial 

14.1, 18.3 

Ancillary and post-trial 

care 

34 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from 

trial participation 

16.4 
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Consolidated Standards of Reporting Trials (CONSORT) - Adaptive designs CONSORT Extension 

(ACE) Checklist (adapted to report section numbers instead of page numbers) 

Section/Topic Item 

no 

Checklist item Section no 

Title and 

abstract 

1a Identification as a randomised trial in the title Front page 

1b Structured summary of trial design, methods, results, and conclusions (for 

specific guidance see ACE checklist for abstracts) 

1 

Introduction    

Background and 

objectives 

2a Scientific background and explanation of rationale 6 

2b Specific objectives or hypotheses 5.1 

Methods    

Trial design 3a Description of trial design (such as parallel, factorial) including allocation 

ratio 

8 

3b« ǂ Type of adaptive design used, with details of the pre-planned trial adaptations 

and the statistical information informing the adaptations 

8.1, 8.6, 

9.1-9.6 

3c«3b 

‡ 

Important changes to the design or methods after trial commencement (such 

as eligibility criteria) outside the scope of the pre-planned adaptive design 

features, with reasons 

18.1 

Participants 4a Eligibility criteria for participants 8.2 

4b Settings and locations where the data were collected 8.4 

Interventions 5 The interventions for each group with sufficient details to allow replication, 

including how and when they were actually administered 

8.3 

Outcomes 6a ‡ Completely define pre-specified primary and secondary outcome measures, 

including how and when they were assessed. Any other outcome measures 

used to inform pre-planned adaptations should be described with the rationale 

8.9-8.10 

6b ‡ Any unplanned changes to trial outcomes after the trial commenced, with 

reasons 

Not 

applicable 

Sample size and 

operating 

characteristics 

7a ‡ How sample size and operating characteristics were determined 9.9 

7b ‡‡ Pre-planned interim decision-making criteria to guide the trial adaptation 

process; whether decision-making criteria were binding or non-binding; pre-

planned and actual timing and frequency of interim data looks to inform trial 

adaptations 

9.3-9.5 

Randomisation    

Sequence 

generation 

8a Method used to generate the random allocation sequence 8.6 

8b ‡ Type of randomisation; details of any restriction (such as blocking and block 

size); any changes to the allocation rule after trial adaptation decisions; any 

pre-planned allocation rule or algorithm to update randomisation with timing 

and frequency of updates 

8.6, 9.5 

Allocation 

concealment 

mechanism 

9 Mechanism used to implement the random allocation sequence (such as 

sequentially numbered containers), describing any steps taken to conceal the 

sequence until interventions were assigned 

8.6 

Implementation 10 Who generated the random allocation sequence, who enrolled participants, 

and who assigned participants to interventions 

8.6 

Blinding 11a If done, who was blinded after assignment to interventions (for example, 

participants, care providers, those assessing outcomes) and how 

8.7 

11b If relevant, description of the similarity of interventions Domain-

specific 

appendices 

11c ǂ Measures to safeguard the confidentiality of interim information and minimise 9.1, 10 
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potential operational bias during the trial 

Statistical 

methods 

12a ‡ Statistical methods used to compare groups for primary and secondary 

outcomes, and any other outcomes used to make pre-planned adaptations 

 

 

9.1-9.8 

12b« ǂ For the implemented adaptive design features, statistical methods used to 

estimate treatment effects for key endpoints and to make inferences 

9.1-9.6 

12c«2b Methods for additional analyses, such as subgroup analyses and adjusted 

analyses 

9.1, 9.6-9.8 

Results    

Participant flow 

(a diagram is 

strongly 

recommended) 

13a ‡ For each group, the numbers of participants who were randomly assigned, 

received intended treatment, and were analysed for the primary outcome and 

any other outcomes used to inform pre-planned adaptations, if applicable 

21.3 

13b For each group, losses and exclusions after randomisation, together with 

reasons 

21.3 

Recruitment 

and adaptations 

14a ‡ Dates defining the periods of recruitment and follow-up, for each group Not 

applicable 

14b † Why the trial ended or was stopped 9.4 

14c ǂ Specify what trial adaptation decisions were made in light of the pre-planned 

decision-making criteria and observed accrued data 

21.4 

Baseline data 15a«15 

† 

A table showing baseline demographic and clinical characteristics for each 

group 

9.6, 21.4 

15b ǂ Summary of data to enable the assessment of similarity in the trial population 

between interim stages 

9.6 

Numbers 

analysed 

16 † For each group, number of participants (denominator) included in each 

analysis and whether the analysis was by original assigned groups 

21.3 

Outcomes and 

estimation 

17a † For each primary and secondary outcome, results for each group, and the 

estimated effect size and its precision (such as 95% confidence interval) 

21.4 

17b For binary outcomes, presentation of both absolute and relative effect sizes is 

recommended 

21.4 

17c ǂ Report interim results used to inform interim decision-making 21.4 

Ancillary 

analyses 

18 Results of any other analyses performed, including subgroup analyses and 

adjusted analyses, distinguishing pre-specified from exploratory 

Not 

applicable 

Harms 19 All important harms or unintended effects in each group (for specific guidance 

see CONSORT for harms) 1 

21.4 

Discussion    

Limitations 20 † Trial limitations, addressing sources of potential bias, imprecision, and, if 

relevant, multiplicity of analyses 

15 

Generalisability 21 † Generalisability (external validity, applicability) of the trial findings Not 

applicable 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and 

considering other relevant evidence 

Not 

applicable 

Other 

information 

   

Registration 23 Registration number and name of trial registry Front page 

Protocol 24a«24 Where the full trial protocol can be accessed 4 

SAP and other 

relevant trial 

documents 

24b ǂ Where the full statistical analysis plan and other relevant trial documents can 

be accessed 

4 

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 1, 16.2 



The Intensive Care Platform Trial (INCEPT) 

Core protocol – version 1.4, 2025-08-20 
138 

SAP, statistical analysis plan; ACE, Adaptive designs 

CONSORT Extension; “X« Y” means original 

CONSORT 2010 item Y has been renumbered to X; 

“X«” means item reordering resulted in new item X replacing the number of the original CONSORT 2010 item X 

ǂ New items that should only be applied in reference to the ACE; 

‡ Modified items that require reference to both CONSORT 2010 and ACE; 

‡‡ Replacement (modified) item that only requires reference to the ACE; 

† Item wording remains unchanged in reference to CONSORT 2010 but we expanded the ACE explanatory text to clarify additional considerations for 

certain adaptive designs. These unchanged items require reference to CONSORT 2010 except item 14b. 
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21.2 | Appendix 2: frequent serious adverse events in intensive care unit patients 

 

Table S1. Frequent serious adverse events in intensive care unit patients 

Organ system Serious adverse events (SAEs) 

Nervous system Stroke [251] 

Delirium [92,252] 

Seizures [252] 

Coma [252] 

Respiratory system Pneumothorax [253] 

Pneumonia [254] 

Acute respiratory failure [255] 

Circulatory system Severe heart failure (including cardiogenic shock) [256] 

Cardiac arrest [256] 

Acute coronary syndrome [256] 

Pulmonary embolus [257] 

Digestive system Pancreatitis [258] 

Acute liver injury [259] 

Ileus [260] 

Bowel ischemia [260] 

Gastrointestinal bleeding [261] 

Urinary system Acute kidney injury [17] 

Urinary tract infection [254] 

Skeletal and muscular system, 

skin, and soft tissue 

Soft tissue infection [254] 

Osteomyelitis [254] 

Decubitus [262] 

Endocrine system Diabetic ketoacidosis and/or coma [263] 

Adrenal insufficiency [264,265] 

Blood and lymphatic system Clinically important thrombosis [257] 

Clinically important bleeding (e.g., transfusion of ≥400 ml, approximately 

corresponding to 2 units, of red blood cells) [266] 

Serious adverse events (SAEs) frequently seen in acutely critically ill adults admitted to the intensive care unit (ICU) 

are listed in the table. Considerations regarding collection and reporting of SAEs are described in section 8.10. 
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21.3 | Appendix 3: example domain inclusion flowchart 
 

Figure S1. Example domain inclusion flowchart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessed for domain eligibility (n = #) 

Excluded (n = #) 

 Declined to participate (n = #) 

 Other reasons (n = #) 

Last adaptive analysis of guiding outcome: 

Analysed (n = #) 

Excluded from analysis (give reasons) (n = #) 

 

Final analysis of primary outcome: 

Analysed (n = #) 

Excluded from analysis (give reasons) (n = #) 

 

Analysis of secondary outcomes at day #: 

Analysed (n = #) 

Excluded from analysis (give reasons) (n = #) 

Analysed (n = #) 

Lost to follow-up (give reasons) (n = #) 

Discontinued intervention (give reasons) (n = #) 

Allocated to intervention A (n = #) 

 Received allocated intervention (n = #) 

 Did not receive allocated intervention (give 

reasons) (n = #) 

Analysed (n = #) 

Lost to follow-up (give reasons) (n = #) 

Discontinued intervention (give reasons) (n= #) 

Allocated to intervention B (n = #) 

 Received allocated intervention (n = #) 

 Did not receive allocated intervention (give 

reasons) (n = #) 

Last adaptive analysis of guiding outcome: 

Analysed (n = #) 

Excluded from analysis (give reasons) (n = #) 

 

Final analysis of primary outcome: 

Analysed (n = #) 

Excluded from analysis (give reasons) (n = #) 

 

Analysis of secondary outcomes at day #: 

Analysed (n = #) 

Excluded from analysis (give reasons) (n = #) 

Allocation 

Analyses 

Follow-up 

Randomised (n = #) 

Enrolment 
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Example of a domain inclusion flowchart, as will be used for each domain, adapted from the Consolidated Standards 

Of Reporting Trials (CONSORT) 2010 flowchart [267]. A separate flowchart will be provided for each domain. For 

domains with >2 interventions, the flowchart will be expanded accordingly. For domains with interventions dropped 

prior to the stopping of the entire domain, the flowcharts will reflect that.  
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21.4 | Appendix 4: example baseline and outcome data tables 

 

This section contains example tables (mock tables) of how baseline and outcome data, including 

results from adaptive analyses, will be presented for each domain in INCEPT. The tables are based 

on similar tables in the Empirical Meropenem versus Piperacillin/Tazobactam for Adult Patients 

with Sepsis trial (EMPRESS) [129]. For each domain, these tables will be adapted as necessary, i.e., 

additional variables will be included, outcomes will be listed according to the domain 

prioritisation, and the tables will be expanded to report data for all arms in >2-arm-domains. 

Domain-specific mock tables will be included in each domain-specific appendix. 

 

Table S2. Example domain baseline data table 

Characteristic Intervention A 

(N = #) 

Intervention B 

(N = #) 

Country of enrolment   

- [Each participating country listed separately in the domain report(s)] n (#.#%) n (#.#%) 

Age, median (IQR), years ## (## to ##) ## (## to ##) 

Sex    

- Female n (#.#%) n (#.#%) 

- Male n (#.#%) n (#.#%) 

Weight, median (IQR), kg ## (## to ##) ## (## to ##) 

Height, median (IQR), m ## (## to ##) ## (## to ##) 

Use of invasive mechanical ventilation n (#.#%)  n (#.#%) 

Use of vasopressors/inotropes n (#.#%) n (#.#%) 

Use of RRT n (#.#%) n (#.#%) 

Limitations of care n (#.#%) n (#.#%) 

Co-existing conditions   

- Active haematological malignancy or metastatic cancer n (#.#%) n (#.#%) 

- History of ischaemic heart disease or heart failure n (#.#%) n (#.#%) 

- Diabetes mellitus n (#.#%) n (#.#%) 

- Chronic pulmonary disease n (#.#%) n (#.#%) 

- Chronic liver disease n (#.#%) n (#.#%) 

- Known use of immunosuppressive therapy within the last 3 months n (#.#%) n (#.#%) 

- Previous organ transplantation n (#.#%) n (#.#%) 

- Chronic use of RRT n (#.#%) n (#.#%) 

- Treatment with antipsychotics at hospital admission n (#.#%) n (#.#%) 

Acute surgery within 7 days prior to randomisation n (#.#%) n (#.#%) 

SMS-ICU, median (IQR) ## (## to ##) ## (## to ##) 

Clinical Frailty Scale, median (IQR) ## (## to ##) ## (## to ##) 

Lowest systolic blood pressure in the 24 hours preceding randomisation, median 

(IQR), mmHg 

## (## to ##) ## (## to ##) 

Highest plasma lactate in the 24 hours prior to randomisation, median (IQR), 

mmol/L 

## (## to ##) ## (## to ##) 

Highest plasma creatinine in the 24 hours prior to randomisation, median (IQR), 

μmol/L 

## (## to ##) ## (## to ##) 
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Abbreviations: IQR: interquartile range, mmHg: millimetres of mercury, mmol/L: millimoles per litre, N or n: total 

counts or counts, RRT: renal replacement therapy; SMS-ICU: Simplified Mortality Score for the Intensive Care Unit 

[237], μmol/L: micromoles per litre. 

Binary or categorical variables are presented as counts with percentages; numerical variables are presented as 

medians with interquartile ranges. Definitions of all baseline variables are provided in appendix 5, section 21.5. The 

counts and proportions of participants with missing data for all baseline variables will be reported with the final table 

in each domain, with only complete data presented in this table (i.e., baseline data will be presented without multiple 

imputation). 
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Table S3. Example domain outcome data table 

 Outcome data by intervention1 

descriptive data [n/N (%) or median (IQR)] 

model estimate [probability or mean with 

(95% CrI)] 

Intervention effect estimates2 Probabilities of each 

intervention being 

best/better3 

Outcome Intervention A 

(N = #) 

Intervention B 

(N = #) 

Absolute difference 

(RD/MD, 95% CrI) 

Relative difference 

(RR/RoM, 95% CrI) 

Interven-

tion A 

Interven-

tion B 

 

All-cause 30-day mortality n/N (#.#%) 

#.#% (#.# to #.#) 

n/N (#.#) 

#.#% (#.# to #.#) 

#.#%-points (#.# to 

#.#) 

#.## (#.## to #.##) #.##% #.##% 

Days alive without life support at day 

30 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) #.## (#.## to #.##) #.##% #.##% 

Days alive out of hospital at day 30 #.# (#.# to #.##) #.# 

(#.# to #.#) 

#.# (#.## to #.#) #.# 

(#.# to #.#) 

#.# (#.# to #.#) #.## (#.## to #.##) #.##% #.##% 

Days free of delirium at day 30 #.# (#.# to #.##) #.# 

(#.# to #.#) 

#.# (#.## to #.#) #.# 

(#.# to #.#) 

#.# (#.# to #.#) #.## (#.## to #.##) #.##% #.##% 

All-cause 90-day mortality n/N (#.#%) 

#.#% (#.# to #.#) 

n/N (#.#%) 

#.#% (#.# to #.#) 

#.#%-points (#.# to 

#.#) 

#.## (#.## to #.##) #.##% #.##% 

Days alive without life support at day 

90 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) #.## (#.## to #.##) #.##% #.##% 

Days alive out of hospital at day 90 #.# (#.# to #.##) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) #.## (#.## to #.##) #.##% #.##% 

All-cause 180-day mortality n/N (#.#%) 

#.#% (#.# to #.#) 

n/N (#.#%) 

#.#% (#.# to #.#) 

#.#%-points (#.# to 

#.#) 

#.## (#.## to #.##) #.##% #.##% 

EQ-5D-5L index values at day 180 #.## (#.## to #.##) 

#.## (#.## to #.##) 

#.## (#.## to #.##) 

#.## (#.## to #.##) 

#.## (#.## to #.##) #.## (#.## to #.##) #.##% #.##% 

EQ VAS at day 180 #.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.## to #.#) #.## (#.## to #.##) #.##% #.##% 

Cognitive function at day 180 #.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.# (#.# to #.#) #.## (#.## to #.##) #.##% #.##% 

One or more domain-specific safety 

outcomes (follow-up time varying) 

n/N (#.#%) 

#.#% (#.# to #.#) 

n/N (#.#%) 

#.#% (#.# to #.#) 

#.#%-points (#.# to 

#.#) 

#.## (#.## to #.##) #.##% #.##% 
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Example of the primary table with data from the final, primary analyses of all clinical outcomes in each domain. Outcomes in each domain will be listed by domain 

prioritisation and follow-up times as relevant, along with eventual additional clinical outcomes as per the domain-specific appendices. Several variations of the 

precise intervention effect estimates and probabilities to be presented are outlined below; all model-based estimates, intervention effects, and probabilities are 

based on the sample-average posterior distributions for the parameter of interest, as described in section 9.6. 
1 For each intervention, descriptive outcome data (counts with percentages for binary outcomes, medians with interquartile ranges for continuous/count outcomes) 

and estimated sample-average probabilities (binary outcomes) or mean values (continuous/count outcomes) from the primary models will be presented with 95% 

CrIs. The counts and proportions of participants with missing data for all outcome variables will be reported in each domain, with descriptive data and model 

estimates based on multiply imputed data unless complete. 
2 For 2-arm domains, sample-average intervention effect estimates will be presented as between-arm comparisons with one arm considered the reference (the 

standard of care or usual care/control arm where relevant). For domains with >2 arms simultaneously compared all versus all (i.e., no common control group), 

between-arm comparisons will be presented in separate tables, each with one arm as the reference and comparisons with all other arms separately. When stopped 

for superiority, the superior arm will be the reference in the primary table; otherwise, the standard of care or usual care arm (if any) or the arm with the highest 

probability of being overall best will be the reference in the primary table, as per the domain-specific appendices. For domains with >2 arms and a common control 

arm, separate sets of between-arm comparisons for all arms, with the final superior arm (if any) or original common control arm as the reference in the primary 

table. 
3 For 2-arm domains, the probabilities of one intervention being superior and the other being inferior will be presented, with the reference arm chosen as outlined in 

footnote #2. For domains with >2 arms compared all versus all (i.e., no common control group), the probabilities of each arm being the best will be presented; 

secondarily, the probabilities of each arm being superior compared to the other arms will be presented. For domains with >2 arms and a common control group, the 

probabilities of each arm being better than the superior arm (if any) or otherwise the original control group (as per footnote #2) will primarily be presented, and 

secondarily, probabilities of each arm being better than the other arms in turn based on pairwise-comparisons and otherwise the probabilities of each arm being 

overall superior will be presented. Where relevant, probabilities of effect sizes smaller than the threshold(s) for practical equivalence or futility will also be presented 

along with the probabilities of intervention effects larger than the practical equivalence/futility threshold(s) in both directions. For all outcomes, the complete 

posterior distributions of the primary set of sample-average intervention effects and the corresponding probabilities of all effect sizes will be visualised as previously 

done [182]. 

Abbreviations (in alphabetical order): CrI: credible interval; MD: mean difference; n and N: n denotes number of participants with the outcome, N denotes to the 

total number of participants in each arm; RD: (absolute) risk difference; RoM: ratio of means; RR: relative risk. 
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Table S4. Example results from successive adaptive analyses table 
Adaptive analysis Analysed/ 

randomised 

Outcome data per intervention1 

descriptive data [n/N (%) or median (IQR)] 

model estimate [probability or mean with (95% CrI)] 

Probabilities of each intervention2 

superiority 

(equivalence) 

[futility] 

Subsequent allocation profile3 

Number, 

last inclusion date,  

analysis date, 

implementation date 

Intervention A Intervention B Intervention A Intervention B Intervention A Intervention B Intervention A Intervention B 

#1, 

YYYY-MM-DD, 

YYYY-MM-DD, 

YYYY-MM-DD 

n/N (#.#%) 

[complete: n/N 

(#.#%)] 

n/N (#.#%) 

[complete: n/N 

(#.#%)] 

Binary outcome: 

n/N (#.#%) 

#.#% (#.# to #.#) 

 

Continuous/count outcome: 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

Binary outcome: 

n/N (#.#%) 

#.#% (#.# to #.#) 

 

Continuous/count outcome: 

#.# (#.# to #.#) 

#.# (#.# to #.#) 

#.##% 

(#.##%) 

[#.##%] 

#.##% 

(#.##%) 

[#.##%] 

#.##% #.##% 

# , …         

Example of the table that will be used to present the results of all adaptive analyses in a domain, with each analysis presented in a separate row. All analyses will be 

conducted as described in section 9. Generally, comparative intervention effect estimates (absolute and/or relative differences) will not be included in these tables 

but may be calculated during the adaptive analyses where relevant or if specified in the domain-specific appendices. 
1 For each intervention, descriptive outcome data (counts with percentages for binary outcomes, medians with interquartile ranges for continuous/count outcomes) 

and sample-average estimates from the primary models (probabilities for binary outcomes or mean values for continuous/count outcomes) with 95% CrIs. All 

descriptive data and model estimates in this table will be based on multiply imputed data unless complete. 
2 For domains with 2 arms or >2 arms compared all versus all (i.e., no common control group), the probabilities of superiority of each active arm will be presented. 

The probability of practical equivalence of all active arms will be included where relevant (this will be the same probability for all active arms), and futility will not be 

assessed in domains without a common control arm and thus probabilities of futility will not be presented here. For domains with >2 arms and a common control 

arm, all probabilities (superiority, practical equivalence where relevant, futility where relevant) will be presented for comparisons between each non-control arm 

and the current common control arm, with the cells left blank for the current common control arm. Where relevant (e.g., where arm(s) are dropped and analyses are 

repeated without inclusion of more participants), results from all analyses conducted during each adaptive analysis round will be included. 
3 Subsequent allocation profile for all arms following the adaptive analyses may be omitted for domains with fixed allocation ratios. 

Abbreviations (in alphabetical order): CrI: credible interval; YYYY-MM-DD: year, month, day, date of the time of the follow-up dates and the dates when analyses 

were conducted and results implemented (e.g., stopping/arm-dropping or allocation ratios changed); n and N: n denotes number of participants with the outcome, N 

denotes to the total number of participants in each arm. 
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21.5 | Appendix 5: variable definitions 

 

Variables will be collected multiple times for each participant where relevant, e.g., if 

randomisation to multiple domains does not take place simultaneously, variables that can change 

between randomisation times will be collected separately for each domain. Definitions of clinical 

outcomes, including times of assessment, are listed in section 8.9. Clinical outcomes will be 

registered using the variables specified below. Safety outcomes, domain-specific outcomes, and 

other domain-specific variables will be defined and collected as specified in the domain-specific 

appendices. 

 

Screening and baseline variables 

• Adult acutely admitted ICU patient: yes/no, patient (≥18 years bold) acutely admitted to 

the ICU, including ICU admissions after emergency surgery and unplanned ICU admissions 

after elective surgery (i.e., admissions occurring due to an unexpected, worsened 

condition, but excluding planned ICU admissions after elective surgery without clinical 

deterioration). 

• Coercive measures: yes/no, any coercive measures, e.g., ongoing involuntary hospital stay 

or patient under the jurisdiction of correctional authorities. 

• Unique participant identifiers: unique identifier outside INCEPT, e.g., national identification 

number (only accessible to local investigators and monitors), and an INCEPT-specific 

unique identifier. 

• Site of randomisation: all participating ICUs will be assigned a number identifying the site. 

If the same local investigators and trial personnel randomises and follows patients across 

multiple ICUs, this will be considered a single site, but separately randomising ICUs in the 

same hospital will be considered as separate sites. 

• Age: age in whole years, calculated using the date of screening/randomisation in each 

domain and the date of birth. 

• Time and date of randomisation: time (hours and minutes, local time) and date of domain 

randomisation. 

• Date of index hospital admission: the date of admission to the first hospital the participant 

was admitted to during the current hospital admission. 

• Date of index ICU admission: the date of the first ICU admission for the participant during 

the current ICU admissions, with ICU admissions considered separate when the participant 

has been discharged to a non-ICU location (e.g., for connected ICU admissions for 

participants transferred from one ICU to another, regardless of participation in INCEPT, the 

date of admission to the first ICU will be used as long as the participant has not been 

discharged to a non-ICU location in between). 

• Sex: female/male, the sex of the participant assigned at birth. 

• Weight: kg, measured or estimated actual body weight. 
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• Height: m, measured or estimated. 

• Use of invasive mechanical ventilation: yes/no, use of mechanical ventilation via a cuffed 

endotracheal tube or tracheostomy at the time of randomisation. 

• Use of vasopressors/inotropes: yes/no, continuous infusion (i.e., ≥1 hour) of any 

vasopressor/inotrope agent (i.e., norepinephrine, epinephrine, phenylephrine, vasopressin 

analogues, angiotensin, dopamine, dobutamine, milrinone, or levosimendan) at the time of 

randomisation (excluding strictly procedure-related infusions).  

• Use of renal replacement therapy (RRT): yes/no, use of any form of in-hospital RRT (e.g., 

haemodialysis, haemofiltration, or haemodiafiltration) at any rate within the last 72 hours 

prior to randomisation. 

• Limitations of care: yes/no, participant with limitation(s) in use of life support (i.e., invasive 

mechanical ventilation, circulatory support, RRT) and/or cardiopulmonary resuscitation at 

the time of randomisation. 

• Co-existing conditions: any of the following co-existing conditions present in the past 

medical history prior to randomisation: 

o Active haematological malignancy or metastatic cancer: yes/no, any of the 

following: 

▪ Leukaemia: acute lymphoblastic leukaemia, acute myelogenous leukaemia, 

chronic myelogenous leukaemia, chronic lymphocytic leukaemia. 

▪ Lymphoma: Hodgkin's disease and non-Hodgkin lymphoma (e.g., small 

lymphocytic lymphoma, diffuse large B-cell lymphoma, follicular lymphoma, 

and mantle cell lymphoma). 

▪ Hairy cell leukaemia, marginal zone lymphoma, Burkitt's lymphoma, 

posttransplant lymphoproliferative disorder, T-cell prolymphocytic 

leukaemia, B-cell prolymphocytic leukaemia, Waldenström's 

macroglobulinemia and other NK- or T-cell lymphomas. 

▪ Multiple myeloma/plasma cell myeloma. 

▪ Metastatic cancer: proven metastasis by surgery, computed tomography 

(CT) scan, or any other method. 

o History of ischaemic heart disease or heart failure: yes/no, history of ischaemic 

heart disease or heart failure: previous myocardial infarction, invasive intervention 

for coronary artery disease, stable or unstable angina, New York Heart Association 

functional class 3 or 4 or any measured left ventricular ejection fraction <40%. 

o Diabetes mellitus: yes/no, treatment at time of index hospital admission with any 

anti-diabetic medications. 

o Chronic pulmonary disease: yes/no, treatment at time of index hospital admission 

with any relevant drug indicating chronic pulmonary disease. 
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o Chronic liver disease: yes/no, portal hypertension; cirrhosis proven by biopsy, CT 

scan or ultrasound; history of variceal bleeding; or hepatic encephalopathy in the 

past medical history. 

o Known use of immunosuppressive therapy within the last 3 months: yes/no, chronic 

use of systemic corticosteroids (excluding short-term use for e.g., exacerbations of 

pulmonary disease) or other systemic immunosuppressive drugs (e.g., tumour 

necrosis factor inhibitors, calcineurin inhibitors, mTOR inhibitors, anti-thymocyte 

globulins, interleukin (IL) 2 inhibitors, IL-6 inhibitors, mycophenolate, azathioprine, 

belimumab) or chemotherapy (e.g., alkylating agents, anti-metabolites, mitotic 

inhibitors, topoisomerase inhibitors, others) within the last 3 months before 

randomisation.  

o Previous organ transplantation: yes/no, history of any solid organ transplantation 

except for cornea transplants. 

o Chronic use of RRT: yes/no, chronic use of any form of RRT (e.g., haemodialysis or 

peritoneal dialysis) at least once a week prior to index hospital admission. 

o Treatment with antipsychotics at hospital admission: yes/no, treatment with any 

antipsychotic at index hospital admission according to Anatomical Therapeutic 

Chemical (ATC) code N05A. This includes typical antipsychotics (e.g., 

chlorprothixene, flupentixol, haloperidol, levomepromazine, loxapine, melperone, 

perphenazine, periciazine, pimozide, prochlorperazine, zuclopenthixol, 

pipamperone, and sulpiride) and atypical antipsychotics (e.g., amisulpride, 

aripiprazole, asenapine, clozapine, lurasidone, olanzapine, paliperidone, quetiapine, 

risperidone, sertindole, ziprasidone, cariprazine, and brexiprazole). 

• Acute surgery within 7 days prior to randomisation: yes/no, participants who have 

undergone any acute surgical procedure (i.e., surgery added to the operating room 

schedule 24 hours or less before surgery) during the current hospital stay within 7 days 

prior to randomisation. 

• Simplified Mortality Score for the Intensive Care Unit (SMS-ICU) [237]: severity score ranging 

from 0 to 42 points, with higher scores indicating higher severity of illness and higher risk of 

death. In INCEPT, SMS-ICU will use the following baseline variables defined above with some 

variations from the original model definitions [237]: age, lowest systolic blood pressure in 

the 24 hours prior to randomisation, active haematological malignancy or metastatic cancer, 

acute surgery within 7 days prior to randomisation, use of vasopressors/inotropes, use of 

invasive mechanical ventilation, and use of RRT. 

• Clinical Frailty Scale, version 2.0 (9 levels) [238,239]: investigator-assessed clinical frailty 

scale, version 2.0. The investigator will assign the participant one value from 1 (very fit) to 

9 (terminally ill) representing the measure of fitness and frailty [238,239] based on 

information from the participants, the relatives, and the electronic patient records.  
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• Lowest systolic blood pressure in the 24 hours prior to randomisation: mmHg, lowest 

registered systolic blood pressure in the 24 hours preceding randomisation, measured 

either invasively or non-invasively in mmHg. In case of cardiac arrest in the 24 hours 

preceding randomisation, 0 mmHg will be registered. 

• Highest plasma lactate in the 24 hours prior to randomisation: mmol/L, the highest level of 

lactate from any blood sample (i.e., venous, or arterial) in the 24 hours preceding 

randomisation. 

• Highest plasma creatinine in the 24 hours prior to randomisation: μmol/L, the highest level 

of creatinine from any blood sample (i.e., venous, or arterial) in the 24 hours preceding 

randomisation. 

 

Variables collected daily until 30 days after inclusion to the last domain 

• Use of antipsychotics: yes/no, any in-hospital use of haloperidol, olanzapine, or quetiapine. 

• Positive delirium score: yes/no, any registered positive delirium score (as defined in section 

8.9). 

• Coma: yes/no, any registered coma on this day using any accepted scale (as defined in 

section 8.9). 

 

Variables collected daily until 90 days after inclusion to the last domain 

• Use of invasive mechanical ventilation: yes/no, as defined above, excluding mechanical 

ventilation solely used during procedures/surgery and any mechanical ventilation used 

outside the hospital. 

• Use of vasopressors/inotropes: yes/no, as defined above, excluding 

vasopressors/inotropes solely used during procedures/surgery. 

• Use of RRT: yes/no, as above, including days in between intermittent RRT, with pauses of 

up to three days between RRT sessions considered as days receiving intermittent RRT, and 

only including in-hospital RRT. 

• Vital status: vital status (dead/alive), if deceased also date of death. 

• Admitted to the hospital: yes/no, admitted to any hospital on this day. 

 

Variables collected (approximately) 180 days after randomisation in each domain 

• Vital status: vital status (dead/alive), if deceased also date of death. 

• EQ-5D-5L index values (including all specific domain responses): as defined in section 8.9. 

• EQ VAS: as defined in section 8.9. 

• HRQoL respondent (participant or proxy): as defined in section 8.9. 

• Mini MoCA (including all specific responses): as defined in section 8.9. 

• Dates of HRQoL and cognitive function assessment: dates of data collection for the HRQoL 

and cognitive function outcomes. 


