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PROGRESS-ICU
PROGnostication of need for REhabilitation and Special Support after Intensive Care Unit Stay – a multinational, observational study
This document is a clinical research protocol. The study will be conducted according to international standards of Good Clinical Practice and the World Medical Association Helsinki declaration (64th WMA General Assembly, Fortaleza, Brazil, October 2013).
Confidentiality

This is a confidential document and the property of the Intensive Care Outcomes Study Group, Karolinska University Hospital Solna. Written authorization from the ICU outcomes study group is required before any part or the document in its whole is reproduced, published or used.

Protocol synopsis
Title: PROGnostication of need for REhabilitation and Special Support after Intensive Care Unit Stay – a multinational, observational study

Objectives: 

1)To investigate associations between potential risk factors (premorbid factors, in-ICU treatments/diagnoses and patient status at ICU discharge) and three-month physical and psychological outcome in ICU survivors. 

2)Based on the associations between identified risk factors and adverse outcomes, create and validate two instruments, to be used at ICU discharge, predicting new-onset physical or psychological problems three months after ICU discharge.

Study design: 

Prospective, observational multicentre cohort study

Outcomes: 

Adverse psychological outcome three months after ICU discharge, defined as a Posttraumatic Stress Syndrome-14 (PTSS-14) part B score >45 or a Hospital Anxiety and Depression Scale (HADS) subscale score ≥11. New-onset physical disability, defined as a reduction in Barthel Index ≥10 points compared with 2 weeks prior to hospital admission.
Study duration:
Total study time 5 months. Recruitment of patients during 2 months or a minimum of 100 included ICU survivors per study site.  Follow-up 3 months after inclusion.
Number of subjects:

800 included ICU patients
Population:

Adult patients (18 years or older) discharged from ICU.
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1. General information
1.1. Principal, coordinating investigators and Central Steering Committee
Peter Sackey1,2, MD, PhD E-mail: peter.sackey@sll.se
Anna Schandl3, RN, PhD E-mail: anna.schandl@sll.se
Anna Milton1,2, MD, PhD student E-mail: anna.milton@sll.se
1Department of Physiology and Pharmacology

Karolinska Institutet, Stockholm Sweden
2Department of Perioperative Medicine and Intensive Care, Karolinska University Hospital Solna, Sweden
3Department of Molecular Medicine and Surgery, Karolinska Institutet, Stockholm Sweden
1.2. Principal local investigators and study sites
Örebro University Hospital:

Johanna Savilampi, MD PhD, E-mail: johanna.savilampi@regionorebrolan.se
Uppsala University Hospital:

Ing-Marie Larsson, CCRN, PhD E-mail: ing-marie.larsson@surgsci.uu.ee
Ewa Wallin, CCRN, PhD E-mail: ewa.wallin@surgsci.uu.se
Södersjukhuset:
Katarina Meijers, MSN E-mail: Katarina.meijers@sll.se
Eva Joelsson-Alm, PhD E-mail: eva.joelsson-alm@sodersjukhuset.se
Mona-Britt Divander, MSN E-mail: mona-britt.divander@sodersjukhuset.se
Östersunds Sjukhus:
Ulrika Östberg, MD E-mail: Ulrika.ostberg@regionjh.se
Eva Nilsson, RN E-mail: eva.nilsson@regionjh.se
Helena Månsson, RN E-mail: helena.mansson@regionjh.se
Norrlands Universitetssjukhus
Camilla Brorsson, MD, PhD, E-mail: camilla.brorsson@umu.se
Ola Winsö, MD, Professor, E-mail: ola.winso@anestesi.umu.se
Radboud University Medical Centre:

Mark van den Boogaard, CCRN, RN, PhD  E-mail: mark.vandenboogaard@radboudumc.nl
Annelies Wassenaar E-mail: annelies.wassenaar@radboudumc.nl
Paul Rood E-mail: paul.rodd@radboudumc.nl
Grietje Martens-van Stijn E-mail: grietje.marten-vanstijn@radboudumc.nl
University Medical Centre Utrecht:
Diederik van Dijk, MD, Professor E-mail: d.vandijk@umcutrecht.nl
Ivo Soliman, MD E-mail: i.w.soliman@umcutrecht.nl
Sandra Numan, RN E-mail: s.c.numan@umcutrecht.nl
Rigshospitalet Copenhagen:

Kristine Marie Latocha, RN, Msc. E-mail: Kristine.latocha@regionh.dk
Marie Oxenboll-Collet, RN, Msc. E-mail: marie.oxenboell-collet@regionh.dk
Odense University Hospital:
Thomas Ström MD, PhD E-mail: t.s@dadlnet.dk
Stinne Paskins, RN, E-mail: s.debonneville.paskins@protonmail.com
1.3. Study management

The study will be coordinated and managed by the Central Steering Committee. In each study site, a principal investigator and coordinator will manage and coordinate the study.

1.4. Statistician

Professor Matteo Bottai, Head of Biostatistics Core Facility

Department of Environmental Medicine

Karolinska Institutet

1.5. Psychologist expertise
Professor Örjan Sundin, Clinical Psychologist
Pro Dean

Department of Psychology

Mid University Östersund

1.6. Physiotherapist and Occupational Therapist expertise

Marie Kirkegaard, Physiotherapist, PhD

Department of Physiotherapy

Karin Lundström, Occupational Therapist (neuropsychological profile) 

Department of Occupational Therapy

Karolinska University Hospital Solna

1.7. Health Economist

Martin Henriksson, PhD, Lecturer, Health economist
Linköping University

1.8. Funding and Resources

The study is funded by the ALF Funding according to the regional agreement between Karolinska institutet and Stockholm County Council, as well as by the Olle Engqvist Byggmästare Foundation. Funding has been sought from the Swedish Medical Council.
2. Introduction and Background
2.1. Background information and rationale

Every year, an estimated 5 million patients are treated in European Intensive Care Units (ICUs) yearly, with 40 000 in Swedish ICUs alone (1,2). As many as 50 % of ICU survivors suffer from new-onset physical, psychological or cognitive problems in the months or even years after ICU discharge, irrespective of the reason for ICU admission (3-5). These problems are major hurdles for patients discharged from the ICU to return to life as it was prior to hospitalisation, but often remain unrecognised by healthcare providers (3-5). Follow-up led by ICU clinicians is increasingly recognised as an addendum to critical care (5,6). Yet, interventions in large and unselected groups of ICU survivors have failed to demonstrate meaningful improvements (7,8) except in vulnerable subgroups (9,10). Dilution of treatment effects is a recognised problem in interventional studies (11). Thus, identifying patients with risk for adverse outcome is an important enrichment step prior to evaluation of new interventions. The importance has recently been highlighted at a stakeholders meeting regarding post-ICU syndrome (12). Pilot studies from our research group indicate that risk prediction instruments for ICU survivors with fairly good accuracy can be developed and used in clinical practice (13,14) but predictors need to be assessed and validated in a larger sample. 
2.2. Study Objectives and questions
2.2.1. Primary objectives

The primary objectives of the study are:

a) To identify risk factors, that can be assessed in the ICU, for new-onset physical disability or psychological problems three months after ICU discharge.
b) To create two instruments, to be used at ICU discharge, based on these risk factors for prediction of adverse physical or psychological outcome
2.2.2. Research questions

1. What premorbid, in-ICU diagnoses and discharge characteristics in patients are associated with adverse psychological outcome three months after ICU discharge?
2. What premorbid, in-ICU diagnoses and discharge characteristics in patients are associated with new-onset physical disability three months after ICU discharge?

3. How well can adverse psychological outcome three months after ICU discharge be predicted?

4. How well can new-onset physical disability three months after ICU discharge be predicted?

3. Study design

3.1. Type of study
Prospective, observational, multicentre cohort study in adult patients admitted to the Intensive Care Unit (ICU). By analyzing a number of previously described risk factors, and their significance for adverse outcome, the results will render two predictive instruments to be used at ICU discharge. The instruments will be validated within the study. 
Our hypothesis is that adverse psychological and physical outcome in ICU survivors 3 months after discharge can be predicted already at ICU discharge.
3.2. Number of subjects and power calculation
We plan to include 800 ICU survivors in the study. With an expected loss to follow-up due to deaths and non-participation after ICU discharge of 30 %, full data from 560 patients are expected to be available for analysis. With approximately 30% of patients having the primary outcome, this would render a case/predictor quotient of 9.3, in the range of recommended 5-10 cases per predictor (15).
4.1. Expected duration of study

Recruitment of patients will take place during two months and follow-up questionnaires will be sent to all patients alive 3 months after ICU discharge. Thus, the total study time is estimated to be 5 months, with ICU data collection month 1-2 and follow-up month 4-5. 

4.2. Recruitment

During the first two-month study period, all eligible ICU patients will be screened consecutively with regard to inclusion and exclusion criteria. If they pass the screening, patients will be included in the study by the local investigators.

4.2.1. Inclusion criteria:
All patients ≥18 years old admitted to the ICU with an ICU stay ≥ 12 hours (>24 hours for primarily postoperative patients) during the defined study period.
4.2.2. Exclusion criteria:

1. Previously documented cognitive impairment (e.g. dementia or intellectual development disorder resulting in poor understanding/compliance in outcome assessment)

2. No home address

3. Unable to read and write in language spoken at local study site (Swedish/Danish/Dutch)/used in questionnaires

4. Moribund patient or with more than one limitation of treatment
5. Need for neurointensive care due to head trauma, intracranial hemorrhage or infarction AND GCS never better than 13 in the first 48 hours
6. Solely in ICU for elective procedure (eg central line, epidural)
7.  Excluded due to lack of resources
4.3. Outcome measures

Adverse psychological outcome at three months post-ICU discharge is defined as a subscale score ≥11 in the Hospital Anxiety and Depression Scale (HADS), indicative of clinically significant depressive or anxiety symptoms, AND/OR a Posttraumatic Stress Symptoms -14 (PTSS-14) part B score >45 indicative of clinically significant posttraumatic stress symptoms.

Adverse physical outcome (new-onset physical disability) three months post-ICU discharge is defined as a worsening of the Barthel Index-100 by 10 points or more, compared to the reported Barthel Index-100 two weeks prior to hospitalisation.

4.4. Data collection

All data will be entered in coded form to a web-based, electronic Case Report Form (Pheedit eCRF) supplied by the Central Steering Committee. The eCRF will be accessible with a username and password at all computers with internet access. All data can be entered in the eCRF. Each centre will keep a safely placed and locked patient ID and study code list, separate from the study data. 
4.4.1. Patient characteristics
a. Age
b. Sex

c. Educational level**
d. Working/school/parental leave/retired/unemployed/sick-leave**
e. Physical comorbidities (Charlson Comorbidity Index & SAPS III box 1) (supplement)
f. History of psychological problems before ICU stay, including substance abuse)**
g. Caretaker of a child <18 years old**
h. Barthel Index-100 prior to falling ill, reported by patient, and/or proxy together with medical chart review*
4.4.2. In-ICU diagnoses/treatments/status
i. Admission diagnosis (medical/surgical/trauma)

j. Acute/elective hospital admission

k. Admission severity of illness (APACHE II)

l. Pelvic fracture*
m. Fractures (other than pelvic)*
n. ICU length of stay (hours)
o. Severe sepsis/septic chock
p. Days with coma (for any reason)
q. Days with invasive ventilator treatment

r. Agitation/agitated delirium during ICU stay**
4.4.3. Patient status at ICU discharge

s. Depressive symptoms with PHQ-2 questions (two questions, supplement)**
t. Chelsea Critical Care Physical Assessment Tool (CPAx) Questions 1-5 (supplement) within 24 hours prior to discharge*
u. PTSS-14 Part A (four questions, supplement)**
v. Social support (one question, supplement) 
4.4.4. Three months post-ICU discharge
w. Hospital Anxiety and Depression Scale (HADS) (supplement)
x. Posttraumatic Stress Symptoms 14 (PTSS-14) (supplement)
y. Barthel Index (supplement)
z. RAND Short Form 36 Health Survey (RAND-36) (supplement)
aa. Health utilization questionnaire
* = potential risk factor primarily for adverse physical outcome and ** = potential risk factor primarily for adverse psychological outcome.  

Questionnaires will be sent by postal mail to all patients, together with an information letter about participation in the study and a consent form to sign for those unable to give consent at inclusion.  A phone number will be supplied, for patients with questions or who wish to know more regarding their ICU stay. Ten-fourteen days after questionnaires have been sent out, a reminder telephone call will be made to patients who have not returned the questionnaires. A new set of questionnaires will be sent out to patients not responding to the telephone call.
4.5. Consent

Patients will be asked for consent at study inclusion. If unable to consent, patients will be asked for consent at three months post ICU, when questionnaires are being sent out. 
4.6. Inter-rater reliability
The Chelsea Critical Care Physical Assessment Tool (CPAx) will undergo interrater reliability testing within the study. Five patients per centre will be assessed in parallel by two independent observers, blinded to each other´s assessment.
5. Statistical methods
Significant predictors, identified in univariable analysis will be described with odds ratios. Their coefficients, derived from multivariable logistic regression, will contribute to modelling of two prediction instruments. These instruments will estimate the individual risk for patients to suffer from the adverse outcomes 3 months after ICU discharge. The predictive accuracy of the instruments will be presented with area under the receiver operating curves and calibration data. P<0.05 will be considered statistically relevant. 
6. Data handling

6.1. Data collection and storage

Each local research team will collect and enter anonymized, coded patient data into a web-based electronical Clinical Research Form (eCRF). This eCRF system will be supplied by the Central Steering Committee in December 2015. 

Access to data-entry system is protected with a username and password. There will also be paper CRFs, supplied by the Central Study Committee. These are for bedside use in centres that choose to enter data in the eCRF at a later stage and/or as a back-up in case of reduced access to functioning computers or malfunctioning internet connection. Patient information will be anonymized, no patient names are collected electronically. Local investigators will register patients and assign the recruited subjects a patient identification number at study entry. Each centre will keep a confidential patient log sheet which matches name and identification number. These will be stored separately from study data, behind a lock and accessible only by the local study investigators.
6.2. Data management/Quality control

There will be training sessions and written instructions in every study site on how to fill out the eCRF by the principal investigators. Data collection will be supervised by the local investigators. Incomplete eCRF´s will be included in the descriptive data of the study.  Incomplete eCRFs need to be kept to a minimum.
6.3. Study Record Retention

All coded research data will be handled confidentially and stored at the Karolinska University Hospital for 15 years. The Central Steering Committee will have access to stored data. Upon request, investigators will obtain data from their own site.
7. Administrative aspects

7.1. Confidentiality

Strict confidentiality regarding study protocol, documentation, data handling and all other information will be held by participating investigators and research staff. No information will be released to a third party without authorized approval of the Central Steering Committee. 
7.2. Approvals

This study protocol will be reviewed by Ethical Committees in all three participating countries (Sweden, Denmark, the Netherlands).  Local investigators are responsible for ethical approval being available before study start in each centre.
7.3. Protocol history of changes

The study will be conducted in compliance with the latest version of the protocol. A protocol history of changes with all versions will be kept by the principal study investigators.
7.4. Publication policy
First name in the author list will be Anna Milton, second name Anna Schandl and last name Peter Sackey. Each participating centre that includes a minimum of 40 ICU survivors can enter one collaborator as a co-author per study. The publication plan is to submit two separate manuscripts covering the prediction of new-onset physical disability and of psychological morbidity to a scientific journal. We will also create two Study Groups, one for each study. Centres contributing with data from more than 100 patients can add one member in each Study Group, and centres contributing with more than 120 ICU survivors can add two members in each group. The studies will be reported according to the TRIPOD guidelines (16).
The Central Steering Committee holds the primary responsibility for publication of the result of the studies. The first manuscript is expected to be submitted for publication at the end of 2016 and the second in spring 2017.
7.5. Substudies

The central Steering Committee plans a substudy evaluating the relationship between demographic factors (sex, educational level, social support), three-month outcome and healthcare utilization in the first 6 months.  Study centres will be invited to participate with one co-author per centre.  Further, the Central Steering Committee plans to conduct a substudy evaluating the experiences, caregiver burden and psychological well-being of next of kin during part of the study period. 

Upon request, collaborating investigators can gain access to selected data from the full database for secondary analyses. A written study protocol is to be sent to the Central Steering Committee for approval. Data from each centre will be returned for those who wish. 
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