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	APACHE 
	Acute Physiology and Chronic Health Evaluation (score)

	APaT
	All Patients as Treated 

	AE
	Adverse Event

	AR
	Adverse Reaction

	BPS
	Behavioral Pain Scale

	cmH2O
	Centimetres of of Water Pressure

	COPD
	Chronic Obstructive Pulmonary Disease

	CRF
	Case Report Form

	DSMB
	Data Safety Monitoring Board

	eCRF
	Electronic Case Report Form
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	Inspiratory fraction of oxygen
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	Good Clinical Practice
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	Hour
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	Intensive Care Unit
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	Intensive Care Delirium Screening Checklist

	ISF
	Investigator Site File

	kg
	Kilogram

	KKS
	Center for the Coordination of Clinical Trials

	l
	Liters

	mcg
	Microgram

	min
	Minute

	ml
	Mililiters

	Ms
	Miliseconds

	mmHg
	Milimeters of Mercury

	NIV
	Noninvasive Ventilation

	P0.1
	Airway inspiratory occlusion pressure at 100 ms

	PaO2
	Arterial Partial Pressure of Oxygen

	PaCO2
	Arterial Partial Pressure of Carbondioxide

	PIL
	Participant Identification Log

	PEEP
	Positive End-Expiratory Pressure

	pH
	Hydrogen Ion Concentration

	PSV
	Pressure Support Ventilation

	RASS
	Richmond Agitation and Sedation Scale

	RR
	Respiratory Rate

	SAE
	Serious Adverse Event

	SaO2
	Oyxgen Saturation

	SD
	Standard Deviation

	SOFA
	Sequential Organ Failure Assessment (Score)

	VAS
	Visual Analogue Scale

	VT
	Tidal Volume
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Synopsis
	Sponsor
	none

	Title
	Variable Pressure Support Trial

	Short Title
	ViPS-Trial

	Target population
	Patients admitted at the Intensive Care Unit (ICU) who are controlled mechanically ventilated for more than 24 hours
Patients can be included when switching from controlled to assisted ventilation

	Study design
	International Multicenter Randomized Controlled Open Trial

	Hypothesis
	The hypothesis of this study is that variable pressure support ventilation reduces the duration of mechanical ventilation to non-variable (conventional) pressure support ventilation.

	Objectives of the Trial
	Primary Objective of the Trial

To test whether variable as compared to non-variable pressure support ventilation (PSV) reduces the duration of mechanical ventilation
Secondary Objectives of the Trial

To test whether variable as compared to non-variable pressure support ventilation: 
· shortens the total time of mechanical ventilation, 
· shortens length of stay in the ICU and in-hospital

· reduces mortality

· improves lung function 
· improves patient comfort; 
· reduces organ failure

· reduces the need for noninvasive ventilation and reintubation; 
· reduces the number of interventions of the ICU personal in the mechanical ventilator; 
· increases the variability of respiratory parameters of the breathing pattern

	Endpoints of the Trial

	Primary Endpoint

Weaning time defined as time from randomization to successful extubation.  
Secondary Endpoints
· Total time of mechanical ventilation

· Time from randomization to first extubation

· Time from randomization to fulfillment of extubation criteria

· Time between fulfillment of extubation criteria and extubation
· ICU length of stay, in-hospital length of stay

· ICU and in-hospital-mortality, mortality at day 90 and 6 month

· PaO2/FIO2, PaCO2
· Minute ventilation

· Mean tidal volume ( VT), mean pressure support, mean airway pressure, mean peak inspiratory pressure 

· Inspiratory airway occlusion pressure at 100 ms  (P0.1)
· Visual analogue scale for breathing comfort 
· Cumulative amount of sedative and analgesic drugs
· SOFA-Score

· Incidence of reintubation

· Incidence of noninvasive ventilation (NIV)
· Postextubation length of NIV

· Ventilator-free-days (28-days) 

· Number of changes in mean pressure support by ICU personnel
· Coefficients of variation of VT, pressure support, respiratory rate, inspiratory and expiratory times



	Sample Size
	228 patients (n=114 per group)

	Anticipated Duration
	Relating to the Trial


2 years
Relating to the Individual


28 days

	Inclusion Criteria
	· Age ≥ 18 years

· Duration of controlled mechanical ventilation ≥ 24h

· Availability of a Infinity V500 ventilator (ready to use)

· Informed consent according to local regulations

· Temperature ≤ 39 °C

· Hemoglobin ≥ 6 g/dl

· PaO2/FIO2 ≥ 150 mmHg with positive end-expiratory pressure (PEEP) ≤16 cmH2O 

· Ability to breath spontaneously

	Exclusion Criteria
	· Participation in another interventional trial within the last four weeks before enrollment in this trial

· Peripheral neurological disease associated with impairment of the respiratory pump

· Muscular disease associated with impairment of the respiratory pump

· Instable thorax with paradoxical chest wall movement

· Planned surgery under general anesthesia within 72 hours 

· Difficult airway/intubation

· Existing tracheotomy at ICU admission

· Expected survival < 72 hours

· Home mechanical ventilation or on chronic oxygen therapy

· Suspected pregnancy

	Conduct of the trial
	All Patients admitted to ICU and controlled mechanically ventilated for more than 24 hours are eligible for the study. 

The patient is checked for inclusion and exclusion criteria.

Upon informed consent of a next-of-kin and/or legal representative according to local regulations the patient is monitored for readiness to perform the pre-inclusion test.

If the pre-inclusion test is passed, the patient is randomly assigned to one of the two groups: 1) variable PSV, or 2) non-variable (conventional) PSV. The patient is ventilated with the assigned ventilation mode and the assisted ventilatory support is gradually decreased until the criteria for extubation are fullfilled.

Extubation is considered successful if the patient is not reintubated within 72 hours. 

	Trial related procedures and laboratory examinations
	Pre-inclusion Test:

Conduct:

· The pre-inclusion test has a duration of 1 hour

· During the pre-inclusion test the patient is ventilated in PSV Mode according to the “PSV Settings”

· The test can be stopped if the patient shows signs of hemodynamic or respiratory distress

· The test can be performed more than once a day at discretion of the treating physician

· If passed, the patient is randomly assigned to one of the two assisted mechanical ventilation groups
PSV Settings: 

· targeted mean VT = 6-8 ml/kg 

· pressure support variability = 0%

· maximal peak pressure = 40 cmH2O

· flow trigger = 2 l/min

· inspiratory cycling-off = 25% of peak flow

· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O

Test result:

The pre-inclusion test is passed if all of the following criteria are fulfilled (=randomization criteria)

· Temperature ≤ 39 °C

· PaO2/FIO2 ≥ 150 mmHg with PEEP ≤ 16 cmH2O

· pH ≥ 7.30

· RR ≤ 40/min

· Heart rate 40 to 130/min
· Systolic blood pressure 80 to 160 mmHg

· Maximal 0.1 mcg/kg/min noradrenaline, 0.1 mcg/kg/min adrenaline, 2 mcg/kg/min dopamine, 2mcg/kg/min dobutamine 

· no hemodynamic relevant acute cardiac arrhythmia
Study Therapy – Ventilation Modes & Procedures:
Non-variable (conventional) pressure support ventilation: 

· targeted mean VT = 6-8 ml/kg

· pressure support variability = 0%

· maximal inspiratory pressure = 40 cmH2O

· flow trigger = 2 l/min

· inspiratory cycling-off at 25% of peak flow

· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O
Variable pressure support ventilation: 
· targeted mean VT = 6-8 ml/kg

· pressure support variability = as high as possible without exceeding the maximal inspiratory pressure

· maximal inspiratory pressure = 40 cmH2O

· flow trigger = 2 l/min

· inspiratory cycling-off at 25% of peak flow

· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O
Adjustment of Pressure support until Extubation:

· pressure support is gradually adjusted by steps of up to 5 cmH2O  (up and downwards) until fulfillment of the extubation criteria

· PEEP is decreased by steps of up to 5 cmH2O

· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O
Extubation Criteria (during a period of 30 min):

· RASS ≥ -3

· Behavioral Pain Scale (BPS) ≤ 5 or Visual Analogue Scale (VAS) for pain ≤ 3

· Raising hands or legs against gravity

· Temperature ≥ 36°C and ≤ 39°C

· Ability to cough to clear secretions after deflating cuff

· Respiratory rate 8 to 30/min

· PaO2/FIO2 ≥ 200 mmHg (≥150 mmHg in COPD)

· Pressure support ≤ 8 cmH2O

· PEEP ≤ 8 cmH20

· Systolic blood pressure 80 to 160 mmHg

· Heart rate 40 to 130/min

· No hemodynamic relevant arrhythmia
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1 Introduction

1.1 Background
In average ≈ 40% of the total duration of mechanical ventilation accounts to the weaning process [1–3]. Both prolonged mechanical ventilation as well as premature extubation may be associated with severe complications. For example, the risk of developing pneumonia increases with the duration of mechanical ventilation [4, 5] and with unsuccessful extubation [6]. More importantly, failure of extubation has been claimed to increase the risk of death [7]. Therefore, delivery of mechanical ventilatory support for the shortest possible time represents an important task for intensive care givers [8]. 

Conventional PSV represents the most used form of assisted mechanical ventilation worldwide [3]. During weaning with PSV, the pressure support applied by the ventilator at the airways is reduced stepwise until a minimal level of support is achieved. Of note, each breath of the patient is supported by a constant level of pressure at the airways during conventional PSV. Thus, breath-by-breath variability of tidal volume (VT) and respiratory rate (RR) is mainly determined by the patient’s respiratory drive. Accordingly, lower variability in the respiratory drive, for instance due to the underlying disease and deep sedation, may result in a respiratory pattern that shows less variability than spontaneous breathing.

According to Wysocki et al. [9], decreased variability in VT and RR is associated with delayed weaning from mechanical ventilation in a mixed ICU population. Also, in patients recovering from systemic inflammatory response, increased variability of VT and RR seems to be a reliable predictor of weaning success [10]. However, those studies were conducted retrospectively and, to our knowledge, no study has tested whether weaning from mechanical ventilation can be speeded by increasing the variability of the respiratory pattern in ICU patients. A possible reason for the lack of such a study may rely on the fact that assisted mechanical ventilation modes resulting in more variable respiratory patterns (e.g. proportional assist ventilation, neurally adjusted ventilatory assist) depend on the intrinsic variability of the respiratory system. Another likely explanation is that a desired mean VT is difficult to guarantee in closed loop systems that sense the inspiratory effort, making comparisons of variable with non-variable assisted mecanical ventilation at a common mean VT difficult.
In 2008 a new ventilation strategy termed variable (or noisy) PSV was introduced, which is able to increase the variability of the respiratory pattern independent from the inspiratory effort [11]. Thereby, matching of VT between variable and conventional PSV is easily accomplishable.  In experimental lung injury, variable PSV was found to improve gas exchange and decrease the inspiratory effort, while reducing alveolar edema and inflammatory infiltration compared to conventional PSV [12]. Importantly, variable PSV reduced peak airway pressure and respiratory system elastance in a variability-dependent manner, while oxygenation seemed to achieve a maximum at a coefficient of variation in VT of 20-30% [13]. In addition, preliminary observations suggest that variable PSV can reduce the work of breathing and improve patient comfort, but it is not known whether this new ventilatory strategy is able to speed the weaning from mechanical ventilation.

1.2 Rationale

PSV is the most commonly used form of assisted ventilation, but can result in reduced  variability of VT as compared to spontaneous breathing in healthy subjects. A reduced level of variability of VT seems to be associated with delayed weaning from mechanical ventilation. Variable PSV is able to increase the variability of the respiratory pattern independent from the patient’s efforts, and has shown beneficial effects in terms of gas exchange, lung mechanics and diffuse alveolar damage and inflammation in animal models of acute lung injury. Furthermore, variable PSV decreased the work of breathing and improved comfort compared to conventional PSV in some patients evaluated so far.

Since variable PSV can reduce the mean pressure support, it may lead to a faster reduction of pressure support and, therefore, a shorter weaning period than conventional PSV. 

1.3 Risk Benefit Assessment

Variable PSV is already commercially available in a mechanical ventilator and approved for clinical use. Thus, physicians are allowed to use variable PSV at their own discretion and several patients have been already ventilated with this new mode. 

Compared to conventional PSV, variable PSV has been shown to improve gas exchange, respiratory mechanics and breathing comfort, as well as to reduce inflammatory infiltrates and alveolar edema in experimental acute lung injury [11–14]. 

Preliminary results of the EVA Trial (Evaluation of Variable Pressure Support Ventilation in the Therapy of Acute Lung Injury; ClinicalTrials.gov Identifier: 
NCT00786292) showed that variable compared to conventional PSV did not increase discomfort or deteriorate the cardiopulmonary function in mechanically ventilated patients in the ICU. In fact, variable PSV importantly reduced the work of breathing and increased comfort in some patients. 

Therefore, the burden and risks to patients resulting from the intervention are low. In fact, we hypothesize that patients assigned to variable PSV will be weaned faster from the mechanical ventilator than those assigned to conventional PSV. Also, we expect that a considerable number of patients under variable PSV will benefit in terms of reduced work of breathing and improved respiratory comfort compared to non-variable (conventional) PSV. 
2 Objectives of the trial

2.1 Primary objective of the trial

The primary objective is to test whether variable as compared to non-variable (conventional) PSV reduces the duration of mechanical ventilation.
2.2 Secondary objectives of the trial
The secondary objectives are to test whether variable as compared to non-variable pressure support ventilation: 
· shortens the total time of mechanical ventilation, 
· shortens length of stay in the ICU and in-hospital

· reduces mortality

· improves lung function 
· improves patient comfort; 
· reduces organ failure

· reduces the need for noninvasive ventilation and reintubation; 
· reduces the number of interventions of the ICU personal in the mechanical ventilator;

· increases the variability of respiratory parameters of the breathing pattern
3 Conduct of the trial
3.1 Study design

This is a international multicenter randomized controlled open trial of variable vs. conventional PSV in patients admitted to the ICU and have been controlled mechanically ventilated for more than 24 hours and ready to be weaned.
3.2 Primary endpoint of the trial

Weaning time defined as time from randomization to successful extubation.  
3.3 Secondary endpoints of the trial

· Total time of mechanical ventilation

· Time from randomization to first extubation

· Time from randomization to fulfillment of extubation criteria

· Time between fulfillment of extubation criteria and extubation
· ICU length of stay, in-hospital length of stay

· ICU and in-hospital-mortality, mortality at day 90 and 6 month

· PaO2/FIO2, PaCO2
· Minute ventilation

· Mean tidal volume ( VT), mean pressure support, mean airway pressure, mean peak inspiratory pressure 

· Inspiratory airway occlusion pressure at 100 ms  (P0.1)
· Visual analogue scale for breathing comfort 
· Cumulative amount of sedative and analgesic drugs
· SOFA-Score

· Incidence of reintubation

· Incidence of noninvasive ventilation (NIV)
· Postextubation length of NIV

· Ventilator-free-days (28-days) 

· Number of changes in mean pressure support by ICU personnel
· Coefficients of variation of VT, pressure support, respiratory rate, inspiratory and expiratory times

3.4 Sample Size

The sample size calculation indicated that 228 patients should be enrolled in this trial. The detailed sample size calculation is shown in Chapter 11.
3.5 Anticipated duration
Duration of participation: Each patient will participate in the trial for approximately 28 days, from inclusion in the study until the last contact. After a screening phase during controlled ventilation, each patient will receive the assigned treatment for approximately 1-14 days. The primary period of observation will be until ICU discharge. A follow up visit or telephone call will be conducted 6 months after treatment.

Duration of trial: Approximately 2 years from first patient included in the study to last contact with last patient.
4 Study population
All Patients admitted to a participating ICU and controlled mechanically ventilated for more than 24 hours are eligible for the study.
4.1 Inclusion Criteria
A patient must meet all the criteria listed below and show readiness to perform the preinclusion test to participate in the trial:
· Age ≥ 18 years

· Duration of controlled mechanical ventilation ≥ 24h

· Availability of a Infinity V500 ventilator (ready to use)

· Informed consent according to local regulations

· Temperature ≤ 39 °C

· Hemoglobin ≥ 6 g/dl

· PaO2/FIO2 Ratio ≥ 150 mmHg with PEEP ≤16 cmH2O 

· Ability to breath spontaneously
4.2 Exclusion Criteria

A patient meeting any of the exclusion criteria listed below must be excluded from participating in the trial.
· Participation in another interventional trial within the last four weeks before enrollment in this trial

· Peripheral neurological disease associated with impairment of the respiratory pump

· Muscular disease associated with impairment of the respiratory pump

· Instable thorax with paradoxical chest wall movement

· Planned surgery under general anesthesia within 72 hours 

· Difficult airway/intubation

· Existing tracheotomy at ICU admission

· Expected survival < 72 hours

· Home mechanical ventilation or on chronic oxygen therapy

· Suspected pregnancy
5 Trial Interventions
5.1 Variable pressure support ventilation

Variable pressure support ventilation is a further development of the conventional PSV mode. The mean pressure support is equivalent to that used in conventional PSV, but single values vary randomly breath-by-breath. 
5.2 Conventional pressure support ventilation

Conventional pressure support ventilation is one of the most commonly used modes of assisted ventilation woldwide. In conventional PSV, pressure support is constant breath-by-breath, and adjusted after several breaths.
5.3 Randomization

Patients will be randomly assigned to treatment groups using a dedicated module of the software responsible for data recording, i.e. through a web-based platform.

5.4 Plan of treatment – Instructions for the therapy

Figure 1 depicts the plan of treatment. Two mechanical ventilators “Dräger Evita Infinity® V500” with the option “variable pressure support” will be available at each participating study site, since this is the the only ventilator with able to provide variable PSV. At the moment of randomization, at least one Dräger Evita Infinity® V500 must be ready for use.
All Patients admitted to a participating ICU and controlled mechanically ventilated for more than 24 hours are eligible for the study and will be checked for inclusion criteria. If the patient does not fullfill those criteria, only “core data” is recorded. “Core data” involves basic demographic data and the reason of not participating in the study.
Upon informed consent of a next-of-kin and/or a legal representative according to local regulations the patient is monitored for readiness to perform the pre-inclusion test.

If the pre-inclusion test is passed, the patient is randomly assigned to one of the assisted mechanical ventilation groups.

If the patient fails the pre-inclusion test, mechanical ventilation is conducted according to local clinical practice. The pre-inclusion test is repeated as early as possible at discretion of the treating physician.

The pre-inclusion test has a total duration of 1 hour. During the pre-inclusion test the patient will be ventilated in PSV Mode according to the following settings:
· targeted mean VT = 6-8 ml/kg 

· pressure support variability = 0%

· maximal peak pressure = 40 cmH2O

· flow trigger = 2 l/min

· inspiratory cycling-off = 25% of peak flow
· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O
If the patients shows hemodynamic or respiratory signs of distress, the test wil be stopped ahead of time.  The pre-inclusion test is successful if:
· Temperature ≤ 39 °C

· PaO2/FIO2 Ratio ≥ 150 mmHg with PEEP ≤ 16 cmH2O

· pH ≥ 7.30

· RR ≤ 40/min

· Heart rate 40 to 130/min
· Systolic blood pressure 80 to 160 mmHg

· Maximal 0.1 mcg/kg/min noradrenaline, 0.1 mcg/kg/min adrenaline, 2 mcg/kg/min dopamine,  2 mcg/kg/min dobutamine 

· no hemodynamic relevant acute cardiac arrhythmia
If the pre-inclusion test is passed, the patient is randomly assigned to one of the two groups:

1) variable PSV (Group 1)
2) conventional PSV (Group 2)
In Group 1 the following mechanical ventilation settings will be used:
· targeted mean VT = 6-8 ml/kg

· pressure support variability as high as possible without exceeding the maximal inspiratory pressure

· maximal inspiratory pressure = 40 cmH2O

· flow trigger = 2 l/min

· inspiratory cycling-off at 25% of peak flow

· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O
In Group 2 the following mechanical ventilation settings will be used:
· targeted mean VT = 6-8 ml/kg 

· pressure support variability = 0%

· maximal peak pressure = 40 cmH2O

· flow trigger = 2 l/min

· inspiratory cycling-off = 25% of peak flow

· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O
The patient will be ventilated with the assigned mechanical ventilation mode until extubation. In case of interruption of the assigned ventilation mode, for example due to transport, the assigned mechanical ventilation mode has to be resumed as soon as possible.

The mechanical ventilator settings are modified stepwise until the patient fulfills the extubation criteria.

Adjustment of pressure support until extubation:
· pressure support is gradually adjusted by steps of up to 5 cmH2O (up and downwards) 

· PEEP is decreased by steps of up to 5 cmH2O

· PEEP and FIO2 for SaO2 ≥ 92%, whereby PEEP ≥ 5 cmH2O
As the ventilator settings are stepwise reduced to reach extubation criteria, the patients condition is continuously monitored. As soon as the patient fulfills the following criteria for a time period of 30 minutes, extubation is possible.

Extubation Criteria (during 30 min):
· RASS ≥ -3

· Behavioral Pain Scale (BPS) ≤ 5 or Visual Analogue Scale (VAS) for pain ≤ 3

· Raising hands or legs against gravity

· Temperature ≥ 36°C and ≤ 39°C
· Ability to cough to clear secretions after deflating cuff

· Respiratory rate 8 to 30/min

· PaO2/FIO2 ≥ 200 mmHg (≥150 mmHg if COPD)

· Pressure support ≤ 8 cmH2O
· PEEP ≤ 8 cmH20

· Systolic blood pressure 80 to 160 mmHg

· Heart rate 40 to 130/min

· No hemodynamic relevant arrhythmia
If the patient needs to be reintubated within 72 hours, the extubation is defined as “not successful” and the assigned study mechanical ventilation mode will be reinitiated as soon as possible again.

If the patient has to be tracheotomized during the study therapy, assisted mechanical ventilation will be resumed as soon as possible via the tracheal cannula according to the assigned therapy group.

Successful extubation is defined as

· Extubation without reintubation < 72h after extubation

· (in tracheotomized patients) separation from ventilator without reconnection < 72h after separation
The study related intervention is finished after the event “successful extubation”. Patients will be observed until ICU and hospital discharge and contacted during the follow up period.
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Figure 1 – Flow chart of the plan of treatment. ICU = intensive care unit; PSV = pressure support ventilation; CPAP = continuous positive airway pressure; NIV = noninvasive ventilation.

6 Course of the Trial

6.1 Screening

During the screening period all eligible patients are checked regarding inclusion and exclusion criteria. Prior to the pre-inclusion test, informed consent has to be obtained according to local regulations. Demographic data, as well as comorbidities and the ventilation parameters are entered in the CRF before completion of the pre-inclusion test.
6.2 Preinclusion test

Only if the patient passes the pre-inclusion test, ventilation parameters are recorded and the patient is randomized to one of the two groups.

If the patient fails the preinclusion test, the test has to be repeated as soon as possible according to the treating physician’s discretion. 

6.3 Randomization

The patient will be randomized to one of the two groups using a web-based platform.
6.4 Daily Visit

Ventilator settings, medication, and scores will be documented daily in the morning.  

6.5 First Extubation

As soon as the patient meets the extubation criteria, date, time and mechanical ventilator settings are entered in the CRF, and the patient extubated. 

6.6 Successful Extubation

Ventilator settings as well as date and time of  successful extubation are recorded. Additionally the use of noninvasive ventilation and the occurrence of complications (e.g. self extubation, tracheotomy) are registered.
6.7 ICU Discharge

Total  hours of ventilation are noted. The total duration if the ICU stay and the date of discharge from ICU are recorded.
6.8 Hospital Discharge

The duration of the hospital stay and patients next target (hospital, home, etc.) are recorded.

6.9 Follow up

The patient will be assessed for quality of life during the follow up periods of 28 days, 90 days and 6 months.

6.10 Study completion

After the 6 month follow up period the study is finished. Study completion has to be acknowledged for each patient in the CRF.
6.11 Withdrawal of study participants (drop outs)

Participation in the trial is voluntary. A subject has the right to withdraw from the study at any time for any reason without any consequences for the further medical treatment. If s/he chooses to withdraw, the investigator will be informed immediately.

Furthermore the investigator has the right to terminate the participation of any subject at any time, if s/he deems it in the participant’s best interest.

The reason and circumstances for study discontinuation will be documented in the participant’s CRF.

Reasons for study discontinuation might be:

· intolerable side effects of the study interventions
· occurrence of a concomitant disease
· intolerable AE
· withdrawal of consent

· relevant non-compliance with the protocol
Any subject who discontinues participation and has been treated according to the study protocol should undergo a final examination if possible. The result of the final examination will be docu-mented in the CRF and data analyzed according to the “intention to treat” principle.
7 Adverse Events

7.1 Definitions

An adverse event (AE) is generally defined as any unfavorable and unintended diagnosis, symptom, sign (including an abnormal laboratory finding) syndrome or disease which either occurs during the study, having been absent at baseline, or if present at baseline, appears to worsen. Adverse events are to be recorded regardless of their relationship to the study intervention. With respect to intensity, adverse events are classified as follows:

· Mild
some awareness of symptoms, but easily tolerated;
· Moderate
symptoms causing enough discomfort to interfere with usual activity;
· Severe
incapacitating event causing inability to work or to perform usual activity.

Adverse events are classified as either serious or non-serious:

A Serious Adverse Event (SAE) is defined as any experience that suggests a significant hazard or side‑effect with respect to participants participating in a clinical study. This includes any experience which:

· is fatal or life‑threatening,
· is permanently disabling, i.e. incapacitating or interfering with the ability to resume normal life patterns,
· requires hospitalisation or prolongation of hospitalisation,
· is a congenital anomaly or defect,
· other medically important circumstance (requires medical treatment to avoid one of the above mentioned conditions).
7.2 Documentation of AEs and SAEs

All adverse events have to be documented in the participant’s chart and in the CRF. Cases of misuse, or deviations in the administration of the study therapy have to be documented even when there is no adverse event. In case the AE results in a persistent disease, the AE has to be classified as a SAE and to be documented at the end of the trial.

7.3 Reporting of Adverse Events

7.3.1 Reporting responsibilities of the investigator
SAEs, which according to the Principle Investigator are related to a study procedure will be directly reported to the accredited Ethical Committee and within 24 hours to the SAE manager (and subsequently to the DSMB). 

SAEs which are deemed to be unrelated by the Principle Investigator to a study procedure will be recorded and reported once a week to the SAE manager and reported to the Ethical Committee in a yearly report.   

SAEs that result in death or are life threatening, related or unrelated should be reported within 24 hours.
All adverse events should be reported once a week to the SAE manager.
Adverse events will be reported after begin of the study therapy. The participant will be followed until remission of the symptoms or until to the Principal Inverstigator’s opinion no new information will be obtained. When reporting the (serious) adverse events, use the study reporting template to ensure uniform reporting.  When reporting a SAE, add a clinical narrative on each SAE which gives the clinical context of the event and allows the DSMB to carefully review the SAE’s.
7.4 Data Safety Monitoring Board (DSMB)

The trial is monitored by a Data Safety Monitoring Board.

DSMB members: 

•
Rolf Roissant, Germany
•
Rupert, Pearse, United Kingdom

•
TBA
All unexpected and related or possibly related adverse events will be reported via the SAE manager to the DSMB.

SAE manager: Sabrine Hemmes, Amsterdam, The Netherlands

All (possibly) related SAE's must immediately (< 24 hours) be reported directly to the SAE manager. All AE's should be reported once a month to the SAE manager. The SAE manager will report the incident within the specified period to the DSMB.

8 Documentation

It is the responsibility of the investigator to perform the clinical study in accordance with the GCP guidelines and the clinical study protocol. All data have to be recorded correctly in the CRF by authorized persons only. This also includes data of persons that were excluded from the clinical study.

The investigator records the participation of a person at the Participant Identification Log (PIL). This list is meant to identify participating persons at a later point of time. It includes the complete name, the date of birth, and the date of inclusion into the clinical study. The PIL remains in the study center after the study is finished. In addition, participation in the clinical study has to be recorded in the patient’s chart.
8.1 Case report form (CRF)
All data of the participants have to be recorded in eCRF. The Investigator is responsible for all data of the participant to be documented in the eCRF exclusively designed for the study immediately, correctly and completely.
Corrections in the eCRF are to be conducted only by authorized personnel and to be justified. The former database entry must stay retrievable. All dates and corrections are recorded automatically concerning date, time point and person.
8.2 Investigator Site File

The KKS Dresden provides the Investigator Site File to the study centre. The ISF includes all documents that are required for the clinical study. After the clinical trial is finished or stopped, the ISF has to be stored at the respective study center as long as requested by local law.

8.3 Data Storage

8.3.1 Responsibilities of the Investigator
All documents that are related to the clinical study (e.g. CRFs, written informed consent forms, and other relevant material) have to be stored as long as requested by local law.

Source data like patients’ charts, laboratory analyses, and other original data have to be stored for the longest possible time that is usual practice at the investigator’s site.

9 Audit

Audits can be performed during the clinical study to ensure that the study meets the quality criteria.

9.1 Audit

To guarantee the conduct of the clinical study according to GCP guidelines, audits can be performed. The person who performs the audit is independent.

During the audits the following points are checked:
· conduct of the study according to the protocol,

· data validity,

· quality of the study according to GCP guidelines.

10 Data entry and data management

Data management is performed by KKS Dresden by means of study software MACRO 3.0. Data are proven by programmed range checks, validity checks, and consistency checks. In addition, a manual/visual data check for medicinal plausibility is done according to GCP guidelines. There might be discrepancies that are to be clarified by authorized persons by means of the study software.
After the study is finished and before data are analysed, a blinded meeting will be held between the PI and statistician. When the database has been declared to be complete and accurate, it will be locked. This procedure has to be documented.
11 Statistics
11.1 Sample size calculation
The sample size calculation was performed with the software G*Power, v. 3.1.3 (University of Düsseldorf, Germany). According to our experimental data, we expect that a faster reduction in mean pressure support can speed the weaning by two days in average, while based on the study by Lellouche et al. [15] the dispersion (SD) is estimated as 5 days, yielding an effect size (d) of 0.4. Accordingly, 104 patients per group would allow detecting differences between groups with a power of 80%, type one error of 5% (two sided Wilcoxon-Mann-Whitney test, t tests family). Assuming that 10 dropouts per group can occur, 228 patients in total are necessary.
11.2 Randomization

Patients will be randomized to conventional pressure support or variable pressure support. Randomization will occur centrally using an internet platform. Treatment assignment will be stratified based upon the following factors:

· Study site

11.3 Definition of Populations
The All Patients as Treated (APaT) population will serve as the primary population for the analysis of the data in this study. The APaT population consists of all randomized patients who received  the study treatment. Patients who were treated but not randomized (according to the internet platform) and patients randomized but not treated are therefore not part of the APaT population and data will only be listed. 

12 Reporting

12.1 Study report
All information concerning the clinical study has to be treated confidentially.

Statistical analysis will be carried out by the biostatistician.

The final study report will be compiled by the study director in cooperation with the members of the steering committee, the KKS Dresden and the biostatistician.

12.2 Publications

It is intended to publish the results of the study. No publication is possible without the co-authorship of the author(s) according to the recommendations given in the “New England Journal of Medicine” Nov 21st 1991). 

In all publications the confidentiality of patients’ data has to be ensured.

The study will be registered in a data base that is accessible to the public.

By signing this study protocol the investigators accept, that the results of this clinical trial can be presented to national and international authorities.

They also accept that in this context their name, address, qualification and grade of involvement in this trial will be published.

13 Ethical, legal and administrative aspects

13.1 Responsibilities of the investigator 

The clinical investigator assures that the clinical study is performed in accordance with:

· ICH Harmonized Tripartite Guidelines for Good Clinical Practice 1996,

· Declaration of Helsinki concerning medical research in humans (Recommendations Guiding Physicians in Biomedical Research Involving Human Subjects, Helsinki 1964, amended Tokyo 1975, Venice 1983, Hong Kong 1989, Somerset West 1996, Edinburgh, 2000),

This study must be carried out in compliance with the protocol. The investigator agrees, when signing the protocol, to adhere to the instructions and procedures described in it and thereby to adhere to the principles of Good Clinical Practice that it conforms to.

The responsibilities of the investigator include:

· execution of the treatment plan,

· sufficient time and capacity to perform the clinical study,

· correct collection and documentation of study related data and reporting,

· provision of data for audits/inspections,

· ensuring strict confidentiality and requesting similar confidentiality from her/his staff concerning information about participants. Study documents provided by the study director (protocols, Investigator's Brochures, CRFs and other material) will be stored appropriately to ensure their confidentiality. The information provided by the study director to the investigator may not be disclosed to others without direct written authorization from the study director, except to the extent necessary to obtain informed consent from patients who wish to participate in the trial,

· providing financial disclosure.

The clinical investigator has full responsibility for the conduct of the clinical study in the study centre.
13.2 Vote of the Independent Ethics Committee, Notification of federal and local authorities

Before implementing this study, the protocol, the proposed informed consent form, and other information to patients must be reviewed by the Independent Ethics Committee (IEC) of the Medical Faculty of the Technical University of Dresden. A signed and dated statement that the protocol and informed consent have been approved by the IEC or legally equivalent institution of the participating centers must be given to the study director before study initiation. The name and occupation of the chairman and the members of the IEC must be supplied to the study director. Any amendments to the protocol, other than administrative ones, must be approved by the respective IEC or legally equivalent institution.

13.3 Patient information and informed consent

Before inclusion in the clinical study, the investigator has to obtain informed consent according to local regulations. 
13.4 Participants’ insurance

A patient insurance has to be provided by each participating site, according to local rules.
13.5 Privacy and confidentiality

Recording, storage, disclosure, and analysis of personal data of the participants within this clinical study are in accordance with legal requirements. The participant has to agree on the handling of his/her data within the informed consent form. The participant has to be informed about:

· data recorded in CRFs and electronically in eCRFs, will be handled confidentially, and disclosed to others (local and federal authorities, independent ethical committee, European data bank) only in pseudonymised form.

· persons who are authorized and the authorities to monitor and inspect the clinical study can have insight into participant related data. These persons have to handle the data confidentially. The clinical investigator is dispensed from his/her medical confidentiality towards these persons.

· the written consent for data recording and documentation during this clinical study is irreversible. When a participant withdraws the written consent, all data that are documented so far can be used pseudonymised to analyse the effect of the study intervention if needed.
14 Amendments

Any change or addition to this protocol requires a written protocol amendment that must be approved and signed by the investigator before implementation. Amendments significantly affecting the safety of patients, the scope of the investigation, or the scientific quality of the study require additional approval by the IEC, and by the federal regulatory authority. Examples of amendments requiring such approval are:

1.
an increase in duration of exposure of patients
2.
a significant change in the study design (e.g., addition or deletion of a control group)
3.
an increase in the number of invasive procedures to which patients are exposed
4.
addition or deletion of a test procedure
These requirements for approval should in no way prevent any immediate action from being taken by the investigator in the interests of preserving the safety of all patients included in the trial. Amendments affecting only administrative aspects of the study do not require formal protocol amendments or IEC approval, but the IEC must be kept informed of such administrative changes. 
15 Signatures and agreement with the protocol

We, the undersigned, agree to conduct this study according to the above protocol and to make no additions or changes without the consent of the study director. In addition, we agree that the trial will be carried out in accordance with Good Clinical Practice (GCP), with the Declaration of Helsinki and with the laws and regulations of the country in which the study takes place.
Principal Investigator
Prof. Dr. Marcelo Gama de Abreu
______________________________

Date

Study Coordination
Dr. Thomas Kiss
______________________________

Date

Biometrics
Dr. Bärbel Wiedemann
______________________________

Date

Investigator/s
We, the undersigned, agree to conduct this study according to the above protocol. We commit ourselves to treat, to follow-up, and to document all included participants according to the study protocol.

Prof. Dr. Marcelo Gama de Abreu
______________________________

Date

Dr. Thomas Kiss
______________________________

Date
Dr. Andreas Güldner 
______________________________

Date

Thomas Bluth
______________________________

Date

Dr. Peter M. Spieth
______________________________

Date
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