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Methods
Systematic Review

Title
Nutritional and metabolic treatment outcomes in critical care: an updated systematic review of randomised controlled trials

Protocol
This review is an update of a previously published review [1]. It is a systematic review to identify the outcomes measures used in recently published randomised controlled trials (RCTs) of nutritional interventions in the critically ill population. The Preferred Items for Systematic Reviews and Meta-Analyses (PRISMA) reporting guidelines were followed (Supplementary Information (SI) Table S1), and it was prospectively registered on PROSPERO (CRD42021242457). 

Relevant RCTs published between September 2018 and March 2021 were identified by electronically searching MEDLINE (31st August 2018 – 21st March 2021) and the Cochrane Library) (2018-2021). The following MeSH and free text terms were used “nutrition”, “feeding”, “alimentation” “protein-calorie”, “nutritional support”, “critical care”, “critically ill”, “critical illness”, “intensive care”, “ICU”, “adult”, “randomized controlled trial”, “controlled clinical trial”, “randomized”, and “trial”. The search was limited to articles in English. The bibliographies of included studies were scanned, and experts consulted to identify studies that were missed by the search. Unpublished relevant RCTs were identified by searching the ClinicalTrials.gov registry using the following criteria: adult or older adult; start date on or after 31 August 2018; interventional studies (clinical trials); and the key words nutrition, feeding, protein-calorie, nutritional support, critical care, critically ill, intensive care, ICU, critical illness, and randomized. 

We extracted records to Mendeley (London, UK) to sort and remove duplicates. Two investigators (TWD and RVG) independently reviewed each record by title and abstract. Papers identified as potentially relevant were reviewed in full. Papers were selected for inclusion if they were an RCT, including critically ill adults (age > 18 years), evaluating a nutritional intervention, and published between August 31st 2018 and March 21st 2021. We did not include neonatal or paediatric intensive care studies, studies focusing on the pharmacological properties of enteral nutrition (EN) or parenteral nutrition (PN) without supplying details on nutritional support, abstracts, case reports, review articles and ancillary studies (sub analysis or separate from main RCT). Differences in opinion were resolved through discussion and referred to a third investigator (ZP).

One author (TWD) developed the first draft of the data extraction form to gather information on the items of interest. This was reviewed by another author (JJP) and revised after discussion. Data were extracted by two of us (TWD and JJP) who worked independently of each other. The following data were recorded: article characteristics (title, lead author, year of publication); study characteristics (population, study design, blinding method, source of funding, number of centres, and geographic region, number of patients randomised, duration of intervention, length of time to primary outcome measurement in days, outcome lag time); main study topic, recorded as clinical nutrition strategy, composition of nutritional support, or nutritional supplementation; and primary and secondary outcomes. Outcomes were classified using predefined categories including mortality (intensive care unit (ICU) mortality, in-hospital mortality, day 28 mortality, day 29-89 mortality, day 90 mortality, day>90 mortality), length of stay (in the ICU and in hospital), duration of organ dysfunction (time on mechanical ventilation, vasopressor/inotrope infusion, renal replacement therapy; organ failure; and antibiotic therapy), complications (infections, metabolic complications, feeding intolerance), functional outcomes during the study period (muscle strength, walking distance tests, quality of life, physical function), and other (metabolic concentration, feeding measures, tube placement (time needed to place or success rate), contamination, muscle mass, discharge location, nitrogen balance). All data were extracted and populated into a Google Sheets database (Google, CA, USA).








PRISMA Checklist

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	SI

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	N/A

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	PROSPERO

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	PROSPERO

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Protocol in SI

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Protocol in SI

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Protocol in SI

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Protocol in SI

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Protocol in SI

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Protocol in SI

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Protocol in SI

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	SI

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	N/A

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	SI

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	N/A

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	SI

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	N/A

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	N/A

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	N/A

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	N/A

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	N/A

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	CONSORT Diagram in SI

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	N/A

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	SI Table S1 in SI

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	SI Figure S3 in SI

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	SI

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	SI

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	SI

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	N/A

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	N/A

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	N/A

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	N/A

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Main manuscript

	
	23b
	Discuss any limitations of the evidence included in the review.
	Limitations in SI

	
	23c
	Discuss any limitations of the review processes used.
	Limitations in SI

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Main manuscript

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Protocol in SI

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	SI

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	N/A

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Main manuscript

	Competing interests
	26
	Declare any competing interests of review authors.
	Main manuscript

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	N/A


Supplementary Information Table S1 PRISMA Checklist. SI = supplementary information; N/A = not applicable 
CONSORT Diagram
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Supplementary Information Fig S1 Record extraction flowchart for systematic review. ICU = intensive care unit; RCT = randomised controlled trial 
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Supplementary Information Table S2 Steering Committee Members










Systematic Review - Outcomes measured and extracted for Delphi

	Outcome
	Primarya
n=20/25
	Secondaryb
n=20/25
	Undetermineda
n=5/25

	Mortality, n(%)
ICU
Hospital
Day 28
Day 29-89
Day 90
Day 90+
	3 (15)
0
1
1
0
2
0
	14 (70)
6
8
4
4
1
2
	4 (80)
2
1
1
1
0
0

	Length of stay n(%)
ICU
Hospital
	1(5)
1
1
	14 (70)
12
13
	4 (80%)
4
2

	Organ Dysfunction, n(%)
Mechanical Ventilation
Vasopressor/inotrope infusion
Renal Replacement Therapy
Organ failure
Antibiotic therapy
	1(5)
1
0
0
0
0
	15(75)
14
2
5
4
2
	3 (60)
3
0
0
3
0

	Complications, n(%)
Infections
Metabolic
Feeding intolerance
Skin alterations
	3 (15)
2
0
1
0
	15 (75)
5
3
13
1
	3 (60)
1
1
3
0

	Functional Outcomes, n (%)
Quality of Life
Physical function
Muscle strength
Walking distance
Activities of daily living
	3 (15)
1
1
0
1
0
	8 (40)
6
6
6
2
0
	2 (10)
0
0
1
0
0

	Others (n%)
Metabolic concentrationb
Feeding measuresc
Muscle mass
Tube placement 
Equipment contamination
Nitrogen balance
Discharge location
	9 (45)
0
5
4
0
0
1
0
	18 (90)
10
10
6
0
0
0
3
	5 (100)
5
4
0
0
0
1
0


Supplementary Information Table S3 Breakdown of outcome measures for randomised controlled trials. n(%) refers to number and percentage of trials. aMost studies had more than one secondary and/or undetermined outcomes. bMetabolic concentration was defined as any outcome relevant to the blood level of a substance. cFeeding measures were all outcomes directly related to the nutritional intervention e.g. calories or protein delivered. ICU = intensive care unit



Delphi panel participants 

Inclusion criteria: Clinical researchers and healthcare professionals with experience of working and research within the critical care area: any gender; 18-99 years.  Patients and caregivers who have experienced an ICU stay, either themselves or amongst family members or friends: any gender; 18-99 years, and access to the internet.

	Continent, Country, Stakeholder Group
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	Clinical Role
	Academic Role
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	Clinical Researcher / Educator

	
	Charlene Compher
	Dietitian Specialist
	Professor Of Nutrition Science

	Healthcare Professionals
	
	
	

	
	Cindi Fiechtner
	Registered Dietitian
	

	
	Jeffrey Mechanick
	Endocrinologist
	

	
	Rachel Ludke
	Clinical Dietitian
	

	
	Michelle Curll
	Registered Dietitian
	

	
	Kelli Farr
	Dietitian
	

	
	Diana Stoermann
	Dietitian
	

	
	Stephanie Zamudio
	Intensive Care Dietitian/Nutrition Support Clinician
	

	
	April Church
	Dietitian
	

	
	Katy Argo
	Registered Dietitian
	

	
	Oluwakemi Adeola
	Clinical Assistant Professor/Registered Dietitian
	

	
	Jennifer Johanek
	Clinical Dietitian
	

	
	Jennifer Crain
	Registered Dietitian
	

	
	Erin Nella
	Intensive Care Dietitian
	

	
	Tori Nicolli
	Clinical Dietitian
	

	
	Brandee Grenda
	Clinical Nutritionist 
	

	
	Katharine Parker
	
	

	
	Mary Russell
	Dietitian
	

	
	Amy Quinn
	Pharmacist
	

	
	Dale Needham
	Critical Care Physician
	

	
	Martin Rosenthal
	Trauma Surgeon and Critical Care
	

	
	Gina Wilderspin
	Dietitian
	

	
	Mykel Moody
	Dietitian
	

	
	Lauren Clark
	Critical Care Dietitian
	

	
	Kathleen Gura
	Pharmacist
	

	
	Kim Sabino
	Critical Care Dietitian
	

	
	Jessica Engelbrecht
	Critical Care Registered Dietitian
	

	
	Gertrudis Baptista
	Titular Professor of Medicine 
	

	
	Sara Hennessy
	Physician
	

	
	Kris Mogensen
	Clinical Dietitian
	

	Patients or Caregivers
	
	
	

	
	Alice White
	
	

	South America
	
	
	

	Brazil
	
	
	

	Clinical Researchers
	
	
	

	
	Denise Philomene Joseph van Aanholt
	Dietitian
	Auditor In Nutritional Therapy

	
	Thiago Goncalves
	Doctor
	Physician

	
	Dan L. Waitzberg
	Physician
	Associate Professor

	
	Maria Cristina Gonzalez
	Physician
	Professor

	
	
	
	

	
	
	
	

	Healthcare Professionals
	
	
	

	
	Ricardo Schilling Rosenfeld
	Nutrition Support Medical Director/ Intensive Care Physician
	

	
	Pedro Eder Portari Filho
	Surgeon/Medicine
	

	
	Nara Lucia Andrade Lopes
	Nutritionist
	

	
	Maria Isabel Toulson Davisson Correia
	Professor Of Surgery
	

	
	Juliana Tepedino Martins Alves
	Medical Clinical Nutrition
	

	Mexico
	
	
	

	Healthcare Professionals
	
	
	

	
	Adriana Martínez Terrazas
	Doctor
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Consensus Meeting participants


	Continent, Country, Stakeholder Group
	Representative

	Asia
	

	Singapore
	

	Clinical Researchers
	

	
	Andrew Li

	Malaysia
	

	Clinical Researchers
	

	
	Mazuin Kamarul Zaman

	
	Lee Zheng Yii

	Patients or Caregivers
	

	
	David K T Chua

	Philippines
	

	Healthcare Professionals
	

	
	Gulbin Aygencel

	Europe
	

	Belgium
	

	Clinical Researchers
	

	
	Jean Charles Preiser

	
	Jan Gunst

	
	Anne-Françoise Rousseau

	
	Elisabeth De Waele

	
	Rik Gosselink

	
	Michael Casaer

	Healthcare Professionals
	

	
	Karolien Dams

	
	Vincent Fraipont

	
	Xavier Wittebole

	Estonia
	

	Clinical Researchers
	

	
	Prof Alastair Forbes

	Healthcare Professionals
	

	
	Kadri Tamme

	France
	

	Healthcare Professionals
	

	
	Ronan Thibault

	Germany
	

	Clinical Researchers
	

	
	Steffen Weber-Carstens

	
	Stefan Schaller

	
	Christian Stoppe

	Healthcare Professionals
	

	
	Aileen Hill

	Italy
	

	Clinical Researchers
	

	
	Nicola Latronico

	Netherlands
	

	Clinical Researchers
	

	
	Rob van Gassel

	Healthcare Professionals
	

	
	Arthur van Zanten

	Patients or Caregivers
	

	
	J. Valentijn

	
	Marjolein Siebel

	Russia
	

	Healthcare Professionals
	

	
	Mikhail Kirov

	Spain
	

	Healthcare Professionals
	

	
	Clara Vaquerizo

	Switzerland
	

	Clinical Researchers
	

	
	Annika Reintam Blaser

	United Kingdom
	

	Clinical Researchers
	

	
	Zudin Puthucheary

	Healthcare Professionals
	

	
	Danielle Bear

	
	Robert Wise

	
	Emma Gaskin

	Patients or Caregivers
	

	
	Mark Hudson

	
	Francesco Palma

	
	Rebecca Langley

	
	Mohammad Jasimuddin

	
	Kevin Thomas Stevens

	
	Judith Martin

	
	Samantha Drewett

	North America
	

	Canada
	

	Healthcare Professionals
	

	
	Carole Thompson

	
	Kristen Maceachern

	USA
	

	Clinical Researchers
	

	
	Christopher Messenger

	
	Todd Rice

	
	Charlene Compher

	
	Beth Taylor

	Healthcare Professionals
	

	
	Michelle Curll

	
	Oluwakemi Adeola

	
	Dale Needham

	Steering Committee
	

	
	Beth Taylor

	South America
	

	Brazil
	

	Clinical Researchers
	

	
	Denise Philomene Joseph van Aanholt

	
	Maria Cristina Gonzalez

	Healthcare Professionals
	

	
	Ricardo Schilling Rosenfeld
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Results

Systematic Review

Characteristics of included randomised controlled trials
All 25 studies were parallel group RCTs, recruiting medical (12%), surgical (4%), mixed (68%), neurosurgical (12%), or liver (4%) critically ill patients. Only 14 (56%) were blinded and 9 (36%) multi-centred.


Summary table


	Author, Year
	Region

	Recruitment
	Study population

	Number of participants
	Main study topic
	Duration of intervention (days)

	Chapman et al., 2018 [2]
	Oceania

	Multicentre
	Mixed ICU
	3951
	Composition of nutritional strategy
	6

	Fetterplace et al., 2018 [3]
	Oceania
	Single-centre
	Mixed ICU
	60
	Clinical nutrition strategy
	8

	Danielis et al., 2019 [4]
	Europe
	Single-centre
	Mixed ICU
	40
	Composition of nutritional strategy
	7

	Nakamura et al., 2019 [5]
	Asia
	Single-centre
	Mixed ICU
	88
	Nutritional supplementation
	10

	Lu et al., 2020 [6]
	Asia
	Single-centre
	Neurosurgical ICU
	28
	Clinical nutrition strategy
	3

	Donoghue et al., 2019 [7]
	Africa
	Single-centre
	Mixed ICU
	75
	Composition of nutritional strategy
	5

	Hejazi et al., 2018 [8]
	Asia
	Single-centre
	Mixed ICU
	80
	Nutritional supplementation
	10

	Wandrag et al., 2019 [9]
	Europe
	Single-centre
	Mixed ICU
	8
	Nutritional supplementation
	14

	Mousavian et al., 2020 [10]
	Asia
	Single-centre
	Neurosurgical ICU
	68
	Clinical nutrition strategy
	14

	Wang et al., 2020 [11] 
	Asia
	Single-centre
	Medical ICU
	150
	Clinical nutrition strategy
	6

	Fazilatyet al., 2018 [12]
	Asia
	Single-centre
	Mixed ICU
	40
	Nutritional supplementation
	10

	Tihista et al. 2018 [13] 
	Europe
	Single-centre
	Medical ICU
	106
	Composition of nutritional strategy
	14

	de Azevedo et al., 2019 [14]
	South America
	Single-centre
	Mixed ICU
	138
	Clinical nutrition strategy
	10

	Yeh et al., 2019 [15]
	America
	Multicentre
	Surgical ICU
	36
	Clinical nutrition strategy
	14

	Ridley et al., 2018 [16]
	Oceania
	Multicentre
	Mixed ICU
	100
	Clinical nutrition strategy
	7

	van Zanten et al., 2018 [17]
	Europe
	Multicentre
	Mixed ICU
	44
	Composition of nutritional strategy
	10

	Gonzalez-Granda et al., 2018 [18]
	Europe
	Single-centre
	Medical ICU
	76
	Clinical nutrition strategy
	18

	Zhu et al., 2018 [19]
	Asia
	Single-centre
	Mixed ICU
	141
	Clinical nutrition strategy
	7

	McNelly et al., 2020 [20]
	Europe
	Multicentre
	Mixed ICU
	127
	Clinical nutrition strategy
	10

	Schmidt et al., 2018 [21]
	Europe
	Multicentre
	Neuro ICU
	119
	Composition of nutritional strategy
	30

	Yaseen M Aarabi
(ClinicalTrials.gov)
	Asia
	Multicentre
	Mixed ICU
	-
	Nutritional supplementation
	ICU stay

	Jaya Joy Benjamin
(ClinicalTrials.gov)
	Asia
	Single-centre
	Liver ICU
	-
	Clinical nutrition strategy
	ICU stay

	Daren K. Heyland
(ClinicalTrials.gov)
	Oceania
	Multicentre
	Mixed ICU
	-
	Composition of nutritional strategy
	28

	Marcel CG van de Poll
(ClinicalTrials.gov)
	Europe
	Multicentre
	Mixed ICU
	-
	Composition of nutritional strategy
	ICU stay

	Mette M Berger
(ClinicalTrials.gov)
	Europe
	Single-centre
	Mixed ICU
	-
	Nutritional supplementation
	30


Supplementary Information Table S6 Characteristics of trials included in systematic review. ICU = intensive care unit




Interventions tested

	Intervention
	N (%) of 25 RCTs

	Nutrition strategy
Optimization (EN)
Prescription (EN)
Optimization (PN)
PN versus Standard care
Intermittent feeding
Post-pyloric feeding

	11(44)
1
4
2
1
2
1

	Nutritional Composition
EN
PN
Mixed
	8(32%)
6
1
1

	Nutritional Supplementation
Glutamine
Lipoic Acid
Β-hydroxy-β-methylbutyric acid
Protein
Leucine
β-glucan
	6 (24%)
1
1
1
1
1
1


Supplementary Information Table S7 Interventions tested in trials identified in the systematic review. EN = enteral nutrition; PN = parenteral nutrition

Risk of Bias

Risk of bias was assessed using the Cochrane risk-of-bias tool for RCTs (Rob-2) [22]. Summary data are shown in SI Figure S6 and the domains included in SI Figure S3. Only three studies had a low risk of bias. The domain “Blinding of outcome assessment” was scored as a high risk of bias in 55% (11/20) of trials.

[image: Macintosh HD:Users:zudinputhucheary:Desktop:CONCISE SR Risk of bias.png]
Supplementary Information Fig S2 Summary of risk of bias assessment 
[image: Macintosh HD:Users:zudinputhucheary:Desktop:CONCISE SR Risk of bias scatter plot2.png]
Supplementary Information Fig S3 Summary of domains assessed for risk of bias per study







Limitations of Systematic Review

The review was an update of a previous review and therefore included a small number of studies over a relatively short period of time. This may have contributed to the heterogeneity seen in our results. Many of the studies were poorly conducted or poorly reported but our overall goal was to obtain an up-to-date overview of the outcomes used in RCTs, regardless of their quality or results.



Results


Delphi Process


Number of participants
[image: ]
Supplementary Information Figure S4 Number of participants in each stage. (%) = percentage of participants retained from first round of each stage



Core Outcome Set - Domains

Domains considered but were excluded from the Delphi Stage 1 by the steering committee: 
1.Mental health conditions and symptoms
2. Pain
3. Bone health
4. Sleep quality
5. Endocrine and metabolic disorders
6. Skin scars
7. Relational and sexual functioning
8. Eating habits
9. Cardiovascular function and symptoms (considered part of organ dysfunction and physical function)
10. Respiratory function and symptoms (considered part of organ dysfunction and physical function
Final domain results for 30 days post randomisation

	Domain
	Score#
	Proportion (%) of stakeholders rating the domain as≥7 on a 9-point Likert Scale

	
	
	All (n=164)
	Healthcare Professionals (n=90)
	Clinical Researchers (n=41)
	Patients and Caregivers (n=33)

	Physical function and symptoms 
	7.64 (1.24)
	85
	83
	83
	91

	Muscle and/or nerve function 
	7.45 (1.46)
	79
	80
	75
	79

	Survival
	8.09 (1.30)
	89
	92
	83
	88

	Organ dysfunction
	7.46 (1.65)
	79
	81
	73
	82

	Infection
	7.54 (1.38)
	80
	85
	65
	82

	Wound healing
	7.28 (1.60)
	73
	82
	58
	67

	Nutritional status*
	7.42 (1.46)
	79
	89
	62
	72

	Cognitive function and symptoms
	6.55 (1.54)
	55
	47
	53
	76

	Satisfaction with life 
	5.96 (1.70)
	34
	31
	35
	39

	Health care utilisation
	6.35 (1.69)
	46
	43
	50
	48

	Activities of daily living
	6.62 (1.63)
	57
	55
	63
	55

	Fatigue
	6.35 (1.59)
	49
	46
	45
	64

	GI function and symptoms 
	6.95 (1.45)
	66
	72
	50
	70

	Frailty
	6.84 (1.79)
	68
	70
	60
	76

	Discharge destination
	6.47 (1.65)
	48
	47
	58
	39

	Body composition
	6.96 (1.49)
	64
	70
	63
	52

	Microbiome
	5.60 (1.97)
	29
	28
	20
	39

	Bone health
	5.25 (1.75)
	23
	20
	15
	39

	Mental health
	6.06 (1.73)
	44
	43
	30
	64

	Sexual health
	3.87 (1.86)
	7
	4
	10
	9

	Physical vitality
	5.19 (1.85)
	26
	29
	10
	33

	Swallowing*
	6.53 (1.57)
	61
	65
	43
	73

	Inflammation*
	6.30 (1.55)
	52
	54
	32
	70

	Return to employment
	5.56 (2.00)
	34
	37
	40
	21

	Family opinion
	5.35 (1.86)
	29
	26
	33
	33


Supplementary Information Table S8 Final results of domain performance at 30 day post randomisation. #Mean score (standard deviation). *domains that required a third round to ensure two rounds of voting (n=149)

Final domain results for 90 days post randomisation

	Domain
	Score#
	Proportion (%) of stakeholders rating the domain as≥7 on a 9-point Likert Scale

	
	
	All (n=164)
	Healthcare Professionals (n=90)
	Clinical Researchers (n=41)
	Patients and Caregivers (n=33)

	Physical function and symptoms 
	7.99 (1.13)
	89
	92
	85
	85

	Muscle and/or nerve function 
	7.65 (1.30)
	82
	82
	78
	88

	Survival 
	8.09 (1.42)
	85
	84
	85
	88

	Activities of daily living
	7.76 (1.33)
	83
	88
	83
	70

	Frailty
	7.48 (1.50)
	79
	84
	70
	73

	Organ dysfunction
	7.16 (1.86)
	74
	74
	65
	82

	Body composition
	7.24 (1.42)
	74
	84
	63
	61

	Nutritional status*
	7.48 (1.43)
	83
	89
	73
	79

	Cognitive function and symptoms
	7.05 (1.64)
	66
	58
	65
	85

	Satisfaction with life 
	6.99 (1.65)
	63
	60
	70
	61

	Health care utilisation
	6.62 (1.63)
	55
	60
	58
	39

	Fatigue
	6.80 (1.59)
	61
	56
	60
	76

	GI function and symptoms
	6.65 (1.70)
	60
	64
	48
	64

	Discharge destination
	6.86 (1.69)
	57
	56
	70
	45

	Infection
	6.69 (1.69)
	55
	51
	55
	67

	Wound healing
	6.89 (1.79)
	65
	78
	40
	58

	Microbiome
	5.58 (2.03)
	32
	30
	23
	42

	Bone health
	5.71 (1.67)
	27
	21
	20
	48

	Mental health
	6.31 (1.77)
	49
	48
	38
	64

	Sexual health
	4.26 (2.08)
	15
	11
	15
	21

	Physical vitality
	5.48 (1.85)
	30
	33
	15
	39

	Swallowing
	6.65 (1.75)
	63
	65
	53
	67

	Inflammation*
	6.06 (1.62)
	48
	47
	27
	77

	Return to employment
	6.62 (1.58)
	54
	57
	60
	33

	Family opinion
	5.28 (1.79)
	26
	26
	23
	30


Supplementary Information Table S9 Final results of domain performance at 90 day post randomisation. #Mean score (standard deviation). *domains that required a third round to ensure two rounds of voting (n=149)




Variation in scores between groups of participants for outcome domains at 30 days post randomisation

	Domains at 30 days post randomisation
	Healthcare Professionals
	Clinical Researchers
	Patients and Caregivers

	Survival
	8.13 (1.2)
	7.93 (1.5)
	8.22 (1.3)

	Physical function and symptoms
	7.57 (1.2)
	7.73 (1.4)
	7.73 (1.1)

	Infection
	7.62 (1.3)
	7.22 (1.6)
	7.85 (1.3)

	Organ dysfunction
	7.54 (1.4)
	7.12 (2.2)
	7.81 (1.6)

	Muscle and/or nerve function
	7.51 (1.3)
	7.22 (1.7)
	7.61 (1.6)

	Nutritional status*
	7.68 (1.4)
	6.43 (2.1)
	7.33 (1.5)

	Wound healing
	7.49 (1.4)
	6.68 (2.0)
	7.42 (1.4)


Supplementary Information Table S10 Mean (standard deviation) of scores per stakeholder group for outcome domains at 30 days post randomisation. *denotes significant differences between clinical researchers and patients and caregivers


Variation in scores between groups of participants for outcome domains at 90 days post randomisation

	Domains at 90 days post randomisation
	Healthcare Professionals
	Clinical Researchers
	Patients and Caregivers

	Physical function and symptoms
	8.04 (1.0)
	8.05 (1.4)
	7.76 (1.2)

	Survival
	8.11 (1.3)
	8.05 (1.7)
	8.09 (1.3)

	Activities of daily living#
	7.84 (1.1)
	7.8 (1.7)
	7.33 (1.4)

	Nutritional status
	7.66 (1.4)
	6.68 (2.1)
	7.31 (1.4)

	Muscle and/or nerve function
	7.69 (1.3)
	7.39 (1.5)
	7.91 (1.1)

	Frailty
	7.62 (1.3)
	7.32 (1.9)
	7.27 (1.5)

	Body composition#
	7.59 (1.2)
	6.8 (1.7)
	6.76 (1.3)

	Organ dysfunction#$
	7.24 (1.7)
	6.63 (2.4)
	7.81 (1.2)


Supplementary Information Table S11 Mean (standard deviation) of scores per stakeholder group for outcome domains at 90 days post randomisation. #denotes significant differences between health care professionals and patients and caregivers; $denotes significant differences between patients and caregivers and both health care professionals and clinical researchers



Core Outcome Set - Measurement Instruments



Delphi measurement instrument results pre-consensus meeting for 30 days post randomisation

	Domain
	Measurement Instrument
	Score#
	Proportion (%) of stakeholders rating the domain as ≥7 on a 9-point Likert Scale

	
	
	
	All 
(n=107)
	Healthcare Professionals (n=57)
	Clinical Researchers (n=28)
	Patients and Caregivers (n=24)

	Physical function and symptoms
	Physical component score of the 36-Item short form survey
	7.23 (1.41)
	75
	75
	79
	71

	
	30 second sit to stand
	6.77 (1.61)
	65
	73
	68
	46

	
	6-minute walk test
	6.67 (1.75)
	62
	75
	46
	50

	
	2-minute walk test
	6.41 (1.82)
	55
	56
	64
	42

	
	Short physical performance battery
	6.68 (1.67)
	52
	58
	43
	50

	
	4-minute walk test
	6.20 (1.88)
	46
	45
	43
	50

	Infection
	Positive blood cultures
	6.54 (1.76)
	52
	49
	50
	63

	
	Administration of antibiotics
	6.96 (1.54)
	69
	73
	54
	79

	
	Sepsis 3.0 definition
	7.06 (1.78)
	67
	60
	64
	88

	
	ECDC definition
	6.61 (1.70)
	46
	38
	39
	71


Supplementary Information Table S12 Final results of measurement instrument performance at 30 day post randomisation. #Mean score (standard deviation). ECDC = European Centre for Disease Prevention and Control










Variation in scores between groups of participants for measurement instruments at 30 days post randomisation

	Measurement Instruments at 30 days post randomisation
	Healthcare Professionals
	Clinical Researchers
	Patients and Caregivers

	Physical component score of the 36-item short form survey
	7.42 (1.29)
	7.11 (1.81)
	7.29 (1.43)

	30 second sit to stand
	6.98 (1.41)
	6.71 (2.02)
	6.33 (1.49)

	6-minute walk test$
	7.07 (1.62)
	6.07 (2.18)
	6.58 (1.38)

	Administration of antibiotics*$
	7.16 (1.40)
	6.21 (1.93)
	7.63 (1.17)

	Sepsis 3.0 definition*#
	7.09 (1.78)
	6.64 (2.20)
	8.21 (1.18)


Supplementary Information Table S13 Mean (standard deviation) of scores per stakeholder group for measurement instruments at 30 days post randomisation. *denotes significant differences between clinical researchers and patients and caregivers; #denotes significant differences between health care professionals and patients and caregivers; $denotes significant differences between clinical researchers and health care professionals
















Delphi measurement instrument results pre-consensus meeting for 90 days post randomisation

	Domain
	Measurement Instrument
	Score#
	Proportion (%) of stakeholders rating the domain as≥7 on a 9-point Likert Scale

	
	
	
	All 
(n=107)
	Healthcare Professionals (n=57)
	Clinical Researchers (n=28)
	Patients and Caregivers (n=24)

	Physical function and symptoms
	Physical component score of the 36-Item short form survey
	7.45 (1.22)
	80
	84
	71
	83

	
	30 second sit to stand
	6.87 (1.51)
	71
	80
	61
	63

	
	6-minute walk test
	7.16 (1.51)
	72
	84
	54
	67

	
	2-minute walk test
	6.54 (1.80)
	65
	62
	64
	75

	
	Short physical performance battery
	6.94 (1.66)
	66
	67
	54
	79

	
	4-minute walk test
	6.42 (1.84)
	55
	64
	39
	54

	Muscle and/or nerve function 
	Medical research council sum score
	6.88 (1.44)
	56
	51
	54
	71

	
	Handgrip strength
	6.92 (1.49)
	64
	78
	57
	38

	
	Quadriceps force
	6.33 (1.59)
	48
	60
	36
	33

	
	Electromyography / nerve conduction studies
	5.26 (1.76)
	16
	15
	11
	25

	
	Biceps dynamometry 
	5.77 (1.74)
	36
	40
	29
	33

	Activities of daily living 
	Barthel index
	7.26 (1.36)
	78
	75
	75
	88

	
	Katz index
	6.92 (1.49)
	63
	58
	71
	63

	
	ADL/IADL combination score
	7.24 (1.42)
	74
	73
	75
	75

	Nutritional Status
	GLIM criteria
	7.42 (1.55)
	76
	80
	64
	79

	
	Body mass index
	6.59 (1.73)
	57
	58
	50
	63

	
	Subjective global assessment
	6.68 (1.69)
	52
	49
	46
	67

	
	Bioelectrical impedance analysis
	5.96 (1.82)
	40
	42
	39
	38


Supplementary Information Table S14 Final results of measurement instrument performance at 90 day post randomisation. #Mean score (standard deviation). ECDC = European Centre for Disease Prevention and Control. ADL = Activities of daily living; IADL = Instrumental activities of daily living; GLIM = Global leadership initiative on malnutrition 






Variation in scores between groups of participants for measurement instruments at 90 days post randomisation

	Measurement Instruments at 90 days post randomisation
	Healthcare Professionals
	Clinical Researchers
	Patients and caregivers

	Physical component score of the 36-Item short form survey
	7.63 (1.09)
	7.18 (1.63)
	7.36 (0.85)

	30 second sit to stand$
	7.15 (1.24)
	6.32 (1.96)
	6.88 (1.33)

	6-minute walk test$
	7.54 (1.24)
	6.46 (2.03)
	7.13 (1.08)

	Short physical performance battery*
	7.06 (1.55)
	6.26 (2.09)
	7.50 (0.96)

	Handgrip strength#
	7.27 (1.37)
	6.61 (1.85)
	6.43 (1.08)

	Barthel index
	7.35 (1.30)
	7.00 (1.74)
	7.39 (0.89)

	Katz index
	7.00 (1.40)
	6.89 (1.79)
	6.77 (1.27)

	ADL/IADL combination score
	7.21 (1.45)
	7.22 (1.63
	7.32 (1.13)

	GLIM criteria$
	7.68 (1.27)
	6.74 (2.10)
	7.64 (1.14)


Supplementary Information Table S15 Mean (standard deviation) of scores per stakeholder group for measurement instruments at 90 days post randomisation. *denotes significant differences between clinical researchers and patients and caregivers; #denotes significant differences between health care professionals and patients and caregivers; $denotes significant differences between clinical researchers and health care professionals. ADL = Activities of daily living; IADL = Instrumental activities of daily living; GLIM = Global leadership initiative on malnutrition
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