
Supplemental file 1. IMPROVE-2 trial endpoints definition 
 
 
All definitions are assessed according to previously defined criteria and consensus 
guidelines.1-6

 

 

Weaning failure after surgery: Unsuccessful liberation from mechanical ventilation 
within the first 12 hours after the end of surgery. 
 

Criteria for reintubation: 
Immediate reintubation will be performed in case of any of the following criteria: 

1) Respiratory or cardiac arrest, 
2) Respiratory pauses with loss of consciousness or gasping for air, 
3) Massive aspiration, 
4) Persistent inability to remove respiratory secretions, 
5) Heart rate of less than 50/min with loss of alertness, 
6) Severe hemodynamic instability without response to fluid and vasoactive 

drugs.  
If the patient is to return to the operating room for diagnostic procedure and is 
intubated as part of the anesthesia/procedure, this will not be counted as a 
reintubation. If a patient self-extubated and has to be reintubated, then it will also not 
be counted as a reintubation. 
 

Criteria for postoperative curative NIV: 
Postoperative NIV will be considered in case of presence and persistence for more 
than 30 minutes of hypoxemia and at least one of the following: 

1) A respiratory rate higher than 30/min 
2) Clinical signs suggestive of intense respiratory muscle work and/or labored 

breathing, such as use of accessory respiratory muscles, paradoxical motion 
of the abdomen, or intercostal retraction  

 
Hypoxemia is defined as PaO2 <8 kPa (60 mmHg) when breathing room air or <80 
mm Hg when breathing 15 L/min of oxygen, or a PaO2/FIO2 ratio <40 kPa (300 
mmHg) or arterial oxyhemoglobin saturation measured with pulse oximetry <90% 
when breathing room air 
 

Ventilator-free days:  
Ventilator-free days to day 30 (VFDs) is defined as the number of days from the time 
of initiating unassisted breathing (breathing without support of the mechanical 
ventilator - including invasive or non-invasive ventilation) until day 30 after 
enrollment. Patients who will die prior to day 30 after enrollment will receive a value 
of 0 for VFDs. Patients who will never achieve unassisted breathing prior to day 30 
after enrollment will receive a value of 0 for VFDs. Patients who will achieve 
unassisted breathing, will return to assisted breathing (either invasive or non-invasive 
ventilation), and will not again achieve unassisted breathing before day 30 after 
enrollment will receive a value of 0 for VFDs. For patients who will achieve 
unassisted breathing, will return to assisted breathing (either invasive or non-invasive 
ventilation), and will subsequently achieve unassisted breathing again prior to day 30 
after enrollment, VFDs will be awarded based on the time of the final initiation of 
unassisted breathing prior to day 30 after enrollment. Survivors who will never 
experience assisted breathing will received 30 VFDs. 
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Sepsis is defined as a life-threatening organ dysfunction caused by a dysregulated 
host response to infection. 
Organ dysfunction can be identified as an acute change in total SOFA score≥2 points 
consequent to the infection. 
 
Septic shock is defined as a subset of sepsis in which underlying circulatory and 
cellular/metabolic abnormalities are profound enough to substantially increase 
mortality. 
Patients with septic shock can be identified with a clinical construct of sepsis with 
persisting hypotension requiring vasopressor to maintain MAP ≥65 mmHg and 
having a serum lactate level >2 mmol/l despite adequate volume resuscitation. 
 

Pneumonia: The CDC defines pneumonia as follows: 
Two or more serial chest radiographs with the following (one radiograph is sufficient 
for patients with no underlying pulmonary or cardiac disease): 

1) New or progressive and persistent infiltrates 
2) Consolidation 
3) Cavitation; 

AND at least one of the following: 
1) Fever (>38°C) with no other recognized cause 
2) Leucopenia (white cell count <4×109

 l-1) or leukocytosis (white cell 
count >12×109

 l-1)  
3) for adults >70 years old, altered mental status with no other recognized cause; 

AND at least two of the following: 
1) New onset of purulent sputum or change in character of sputum, or increased 

respiratory secretions, or increased suctioning requirements 
2) New onset or worsening cough, or dyspnea, or tachypnea 
3) Rales or bronchial breath sounds 
4) Worsening gas exchange (hypoxemia, increased oxygen requirement, 

increased ventilator demand). 
 

 

Mechanical power: 
Mechanical power (MP) will be calculated as proposed previously7 8: 
MP (expressed in J/min) = 0.098 × VT × RR × (Ppeak – 1/2 × ΔP), using tidal volume 
(VT), peak pressure (Ppeak), respiratory rate (RR), and driving pressure (ΔP) data. 
 
MP will be computed from data at the beginning (surgical incision) and at the end of 
surgery (skin closure), and daily (08.00 am) in patients receiving invasive controlled 
mechanical ventilation. 
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KDIGO criteria for acute kidney injury: 
 

Stage Serum creatinine Urine output 

1 1.5-1.9 times baseline 
or ≥0.3 mg/dl (≥26.5 μmol/l) increase 

<0.5 ml/kg/h for 6-12 h 

2 2.0-2.9 times baseline <0.5 ml/kg/h for ≥12 h <0.5 ml/kg/h for ≥12 h 

3 3 times baseline 
or ≥4.0 mg/dl (≥353.6 μmol/l) increase 

or initiation of RRT 

<0.3 ml/kg/h ≥24 h 
or anuria ≥12 h 

 

 
 

Sequential-related organ failure assessment (SOFA) scoring (excluding 
Glasgow Coma Score): 
 

Organ system 0 1 2 3 4 

Respiration 
PaO2/FiO2 
(mmHg) 

≥400 <400 <300* < 200† ≤100† 

Coagulation 
Platelets 
(×103/mm3) 

≥150 101–150 51–100 21–50 ≤20 

Liver 
Bilirubin (μmol/l) 

<20 20–32 33–101 102–204 >204 

Cardiovascular 
Hypotension 

MAP 
≥70mmHg 

MAP 
<70mmHg 

dopamine ≤5.0 
(μg/kg/min) 

dopamine 
>5.0 (μg/kg/min) 

dopamine >15.0 
(μg/kg/min) 

   or any dose 
dobutamine 

or noradrenalin ≤0.1 
or adrenalin ≤0.1 

or adrenalin >0.1 
or noradrenalin >0.1 

Renal 
Creatinine 
(μmol/l) 

<110 110–170 171–299 300–440 >440 

OR urine output    or <500 ml/day or <200 ml/day 

*without respiratory support, † with respiratory support 
 

The most deranged value recorded in the previous 24 h is to be used. If a value has 
not been measured, the score 0 should be given. 
Respiratory support is defined as any form of invasive or non-invasive ventilation 
including continuous positive airway pressure delivered through mask or tracheotomy 
 

ICU-free days (censored at 30 days after enrollment surgery):  
Intensive care unit-free days (ICU-free days) to day 30 is defined as the number of 
days from the time of the patient’s physical transfer out of the ICU until day 30 after 
enrollment. Patients who will die prior to day 30 after enrollment will receive a value 
of 0 for ICU-free days. Patients who will never be transferred out of the ICU prior to 
day 30 after enrollment will receive a value of 0 for ICU-free days. Patients who will 
be transferred out of the ICU, will return to the ICU, and will not subsequently be 
transferred out of the ICU again before day 30 after enrollment will receive a value of 
0 for ICU-free days. For patients who will be transferred out of the ICU, will be 
readmitted to the ICU, and will subsequently be transferred out of the ICU again prior 
to day 30 after enrollment, ICU-free days will be awarded based on the time of the 
final transfer out of the ICU prior to day 30 after enrollment. 
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