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eAppendix. Supplemental Information 
 
Inclusion and Exclusion Criteria 
 
Inclusion criteria 
1. Adult patients older than 50 years 
2. Scheduled for major abdominal or non-abdominal surgery 
3. Expected surgical duration of at least 2 hours 
4. American Society of Anesthesiologists (ASA) physical status (ASA class II or 

higher) 
a) ASA I: Normal healthy patient 
b) ASA II: Patient with mild systemic disease 
c) ASA III: Patient with severe systemic disease 
d) ASA IV: Patient with severe systemic disease that is a constant threat 

to life 
e) ASA V: Moribund patient who is not expected to survive without the 

operation 
5. Acute Kidney Injury (AKI) risk index1 (4 or more of the following): 

a) Age ≥56 years 
b) Male sex 
c) Congestive heart failure 
d) Chronic hypertension 
e) Emergency surgery 
f) Abdominal surgery 
g) Ascites 
h) Renal insufficiency-mild or moderate (preoperative serum creatinine 

value >1.2 mg/dl or >105.6 µmol/l) 
i) Diabetes mellitus-oral or insulin therapy 

 
 
Exclusion criteria 
1. Severe untreated or uncontrolled hypertension despite medications 
2. Chronic kidney disease with glomerular filtration rate <30 ml/min/1.73 m2 or 

requiring renal-replacement therapy for end-stage renal disease 
3. Acute cardiovascular event, including acute or decompensated heart failure and 

acute coronary syndrome 
4. Renal vascular surgery 
5. Preoperative sepsis 
6. Circulatory shock 
7. Preoperative norepinephrine infusion before study entry 
8. Surgical procedure under regional anesthesia (both epidural and spinal 

anesthesia) 
9. No affiliation with the French healthcare system 
10. Participation in another competing interventional study  
11. Refusal to participate 
12. Pregnant or breastfeeding women 
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Trial settings for vasopressor administration 
 
Patients were randomly allocated to either a standard or individualized treatment 
strategy of systolic blood pressure (SBP). Patients in the standard treatment group 
received intravenous ephedrine administered in 6 mg boluses (for a maximum dose 
of ephedrine not exceeding 60 mg) in case of a drop in SBP below 80 mmHg or 
lower than 40% from the patient's resting pressure. Patients in the individualized 
treatment group received continuous infusion of norepinephrine to maintain SBP 
within ±10% of the patient's resting pressure. 
For each patient, the resting pressure, rather than the preinduction blood pressure 
value, was used as the reference value. If it was not available, the blood pressure 
value obtained in the surgical ward the day before surgery was used as reference 
value.  
 
Norepinephrine infusion rate table: 
Single concentration: Norepinephrine was diluted as 2.5 mg in 250 ml of 0.9% saline 
(10 µg/ml). The solution of norepinephrine was prepared in a dedicated syringe by 
trial personnel, and was administered through a dedicated peripheral intravenous 
catheter. Norepinephrine was initiated during induction of general anesthesia as a 
continuous infusion at a dose determined according to the patient’s body weight. The 
dose could then be increased or decreased at the discretion of the attending 
physician to keep SBP within the target blood pressure. No bolus loading was given. 
 
 

 Rate of administration (ml/h) 
Norepinephrine Weight (kg) 

µg/kg/min 50 55 60 65 70 75 80 85 90 95 100 
0.02 6 6.6 7.2 7.8 8.4 9 9.6 10.2 10.8 11.4 12 
0.03 9 9.9 10.8 11.7 12.6 13.5 14.4 15.3 16.2 17.1 18 
0.04 12 13.2 14.4 15.6 16.8 18 19.2 20.4 21.6 22.8 24 
0.05 15 16.5 18 19.5 21 22.5 24 25.5 27 28.5 30 
0.06 18 19.8 21.6 23.4 25.2 27 28.8 30.6 32.4 34.2 36 
0.07 21 23.1 25.2 27.3 29.4 31.5 33.6 35.7 37.8 39.9 42 
0.08 24 26.4 28.8 31.2 33.6 36 38.4 40.8 43.6 45.6 48 
0.09 27 29.7 32.4 35.1 37.8 40.5 43.2 45.9 48.6 51.3 54 
0.10 31 33 36 39 42 45 48 51 54 57 60 

 
A reduction in norepinephrine infusion rate was recommended in case of severe 
bradycardia, defined as heart rate <40 beats per minute. In patients assigned to the 
standard treatment group, if SBP remained below the target value after a maximum 
dose of 60 mg ephedrine, the use of norepinephrine was permitted as rescue 
therapy. 
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Trial settings for intraoperative fluid administration 
 
1. In each group, patients received lactated Ringer’s solution at 4 ml/kg per hour as 

maintenance fluid during surgery. 
 
2. Additional fluid boluses were given with the use of an individualized goal-directed 

therapy protocol aiming to optimize stroke volume index (SVI), according to 
current French and international recommendations.2,3 Patients received 250 ml 
fluid challenges, within duration of 10 minutes, with a colloid solution 
(hydroxyethyl starch 130/0.4/6%). Fluid responsiveness was defined as a SVI 
increase ≥10%. Maximal stroke volume was defined as the absence of a 
sustained rise in SVI of at least 10% sustained for 20 minutes or more in 
response to a fluid challenge. No more than 500 ml of fluid were administered for 
initial determination of the maximal value of SVI before start of the surgical 
procedure. 

 
3. Once the maximal value of SVI has been determined after induction of 

anesthesia, SVI must be maintained throughout the intervention period with 
subsequent boluses of fluids as required. Further 250 ml fluid challenges should 
be considered where there was reason to believe the maximal stroke volume 
may have changed (maximum dose of HES of 30 ml/kg/ per 24hr) 

 
 
INPRESS Trial algorithm for fluid administration: Administering fluid to a stroke 
volume endpoint 
 
 Step 1. After induction of anesthesia: Assessment of reference stroke volume 

index (SVI) = RefSVI 
Maximum 500 ml of fluid for initial refSVI determination 

 

 
 
 
 Step 2. During surgery: If SVI decreases >10% from its reference value 

Repeat 250 ml fluid boluses until an increase of SVI of less than 10% 
Persistent stroke volume responsiveness suggests continued fluid loss 
Fluid responsiveness is defined as a stroke volume increase ≥10% 

 
 

Give 250 ml of trial fluid over 10 min

Increase in SVI >10%

Give another 250 ml fluid bolus Stop fluid challenge

YES NO

Note RefSVI value Note RefSVI value
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General Measures 
Decisions about all aspects of patient care during the postoperative period were 
made according to the expertise of the staff at each center and to standard clinical 
practice. Nevertheless, care for all patients during the surgical period has been 
defined to avoid extremes of clinical practice but also to minimize interference with 
the trial intervention, as follows: 
1. Patients received general anesthesia with the use of propofol 2-3 mg/kg, 

sufentanil 0.2 µg/kg and cis-atracurium 0.15 mg/kg. Inhaled anesthetics were 
used for maintenance of general anesthesia, to a target bispectral index between 
40 and 60, in addition to intravenous perfusion of sufentanil at 0.1 to 0.2 µg/kg 
per hour. 

2. Mechanical ventilation was delivered with the use of a tidal volume between 8 
and 10 ml/kg predicted body weight, with a positive end-expiratory pressure 
between 5 and 10 cmH2O, an inspired oxygen fraction (FIO2) to maintain oxygen 
saturation ≥95% and the respiratory rate adjusted to maintain end-tidal carbon 
dioxide concentration between 30-35 mmHg.  

3. Blood transfusion to maintain hemoglobin level at greater than 10 g/dl. 
4. Core temperature maintained at 37°C. 
5. Epidural analgesia was authorized for use postoperatively, but not during 

surgery.  
6. The following treatments were prohibited: 

a) Ketamine 
b) Nonsteroidal inflammatory drugs 
c) Benzodiazepine 

 

Definition of study outcomes 
 

The primary outcome measure for INPRESS will be a composite of systemic 
inflammatory response syndrome (SIRS) and major organ dysfunction by day 7 after 
surgery defined as one or more of the following: 

- Acute kidney dysfunction (RIFLE stage risk or higher)  
- Cardiovascular complication (acute heart failure or myocardial 

ischemia/infarction) 
- Pulmonary complications (need for noninvasive or invasive mechanical 

ventilation) 
- Neurologic complications (stroke or altered consciousness) 
- Coagulation dysfunction (SOFA sub-score of 2 points or more in the 

coagulation component (platelets <100103/mm3)) 
 

RIFLE classification4
 

RIFLE criteria (by 7 days after surgery) 
Class Glomerular Filtration Rate criteria Urine output criteria 
Risk Serum creatinine increase  1.5 <0.5 ml/kg/h  6h 
Injury Serum creatinine increase  2 <0.5 ml/kg/h  12h 
Failure Serum creatinine increase  3, or 

serum creatinine ≥4 mg/dl  
(with an acute rise >0.5 mg/dl) 

<0.3 ml/kg/h  24h, or anuria 
 12h 

Loss Persistent acute renal failure = complete loss of kidney function 
End-stage kidney 
disease 

End-stage kidney disease >3 months 

To convert the values for serum creatinine from milligram per deciliter to micromoles per liter, multiply 
by 88.4. 
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Sequential Organ Failure Assessment (SOFA) score5 
 

 Score 
Organ system 0 1 2 3 4 
Respiration  
PaO2/FiO2  
mmHg 

≥400 <400 <300 <200 <100 with  
respiratory support 

Coagulation 
Platelets, 
103/mm3 

≥150 <150 <100 <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 noradrenaline 
≤0.1  
or adrenaline 
≤0.1 

or adrenaline >0.1 
or noradrenaline 
>0.1 

Central nervous system 
Glasgow Coma 
Scale score 

15 13–14 10–12 6–9 <6 

Renal 
Creatinine, µmol/l <110 110–170 171–299 300–440 >440 
Urine output    <500 ml/day <200 ml/day 

SIRS criteria6  
Two or more of the following: 
1. Core temperature >38°C or <36°C. (Core temperature was rectal or tympanic). If 

oral, inguinal or axillary temperatures were used, 0.5°C were added to the 
measured value 

2. Heart rate >90/min. If patient had an atrial arrhythmia, record the ventricular rate. 
If patients have a known medical condition or are receiving treatment that would 
prevent tachycardia (for example, heart block or beta blockers), they must meet 
two of the remaining three SIRS criteria. 

3. Respiratory rate > 20/min or a PaCO2 <32 mmHg (4.3 kPa) or mechanical 
ventilation for an acute process. 

4. White Blood Cell (WBC) count of >12 x 109/l or <4 x 109/l. 
 
SIRS score7 
The magnitude of the inflammatory response attributable of surgery or surgical stress 
was evaluated using the SIRS score, ranging from 0 to 4 (1 point for each parameter) 
with the highest score indicating more severe inflammatory response. 
 
 
Sepsis, severe sepsis and septic shock criteria8 
Sepsis was defined as: 
1. Defined focus of infection and 
2. At least two systemic inflammatory response syndrome (SIRS) criteria. 
Defined focus of infection was indicated by either an organism grown in blood or 
sterile site, or an abscess or infected tissue (e.g. pneumonia, peritonitis, urinary tract, 
vascular line infection, soft tissue, etc.). 
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Severe sepsis was defined by sepsis plus at least one organ failure, hypotension or 
hypoperfusion. Septic shock was sepsis-induced hypotension despite adequate fluid 
resuscitation along with the presence of perfusion abnormalities 
 
 
Criteria for surgical site infection (SSI) 
Surgical infection site within 30 days after the operative procedure was defined 
according to the criteria of the Centers for Disease Control and Prevention (CDC).9 
 
 
Criteria for postoperative pulmonary complications 
1. Criteria for postoperative hypoxemia: 
Hypoxemia was defined as a PaO2 <60 mmHg or SpO2 <90% on room air 
2. Criteria for noninvasive ventilation: 
Noninvasive ventilation will be considered in case of presence and persistence for 
more than 30 minutes of hypoxemia (as defined above) and at least one of the 
following:  

a) A respiratory rate higher than 30/min 
b) 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 

3. Criteria for acute respiratory distress syndrome (ARDS): 
ARDS was defined according to the American–European Consensus Conference 
criteria10 
4. Criteria for postoperative pneumonia: 
Pneumonia was suspected upon the presence of new and/or progressive pulmonary 
infiltrates on chest radiograph plus two or more of the following criteria: 

a) Fever ≥38.5°C or hypothermia <36°C  
b) Leukocytosis ≥12000 WBC/mm3 or leukopenia <4000 WBC/mm3 

 
 
Criteria for postoperative neurologic complications 
1. The presence of postoperative altered consciousness by day 7 after surgery was 

determined clinically by the treating physician, and defined as a Glasgow Coma 
Scale (GCS) score of 14 or less (SOFA sub-score of 1 point or more in the 
neurologic component). Additionally, whenever possible, the Digital Symbol 
Substitution Test (DSST) score was recorded. 

2. Acute ischemic stroke was defined as an acute new focal neurologic deficit with 
confirmation by CT scan and/or MRI. 

 
 
Criteria for postoperative cardiovascular complications 
1. Myocardial ischemia or infarction was defined by acute postoperative ECG 

changes with appropriate clinical findings and changes in cardiac troponins. 
2. Acute heart failure was ascertained by appropriate clinical history and 

examination with consistent cardiac ultrasonography. 
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Secondary outcomes for INPRESS 
 
1. Incidence of intraoperative hypotension (SBP <80 mmHg or decrease >40% from 

reference value) 
2. Incidence of intraoperative arterial hypertension (SBP >160 mmHg and/or DBP 

>90 mmHg)  
3. Incidence of severe bradycardia (heart rate <40 beats per min) 
4. Intraoperative arterial pressure variability (area under the curve) 
5. Volume of blood loss and number of units of packed red blood cells administered 

during surgery 
6. Urinary output on postoperative day 1 and day 2 
7. RIFLE and AKIN scores on postoperative day 1, day 2 and day 7 after surgery  
8. Need for postoperative renal replacement therapy (RRT) 
9. Sequential Organ Failure Assessment (SOFA) scores on postoperative day 1, 

day 2 and day 7 
10. Total fluid volume (crystalloid and colloid) 
11. Need for rescue therapy  
12. Postoperative complications within 30 days after surgery: inflammatory response 

(systemic inflammatory response syndrome or SIRS), infectious (anastomotic 
leak, surgical site infection, pneumonia, urinary tract infection, sepsis, severe 
sepsis and septic shock), respiratory (hypoxemia, need for non-invasive or 
invasive mechanical ventilation, ARDS, pneumonia), neurologic (stroke and 
postoperative altered consciousness), thromboembolic (deep venous thrombosis, 
pulmonary embolism), cardiovascular (cardiac arrhythmia, acute heart failure, 
myocardial infarction), hematologic (thrombocytopenia), renal and surgical 
(reoperation) complications. Postoperative renal function will be evaluated with 
the use of the RIFLE4 and AKIN11 classification, and on plasma neutrophil 
gelatinase-associated lipocalin (NGAL) levels. Definitions for postoperative 
complications are provided in the appendix. 

13. Duration of ICU and hospital stay 
14. All-cause mortality at day 30 and 1-yr after surgery 
15. Blood samples collected on day 1, day 2 and day 7 and analyzed for plasma 

NGAL, creatinine, lactate, C reactive protein, troponin, and amino-terminal pro-
brain natriuretic peptide (NT-proBNP) 

 
 
Protocol violations 
 
Two hundred ninety-two patients were included in the intention-to-treat analysis and 
were followed up to 30 days after surgery. 
 
A total of 2 patients (1 patient in each group) had care that was adherent with the 
assigned systolic blood-pressure treatment strategy (a SBP higher than 80 mmHg or 
not lower than 40% from usual blood pressure in the standard-treatment group, a 
SBP of plus-or-minus 10% from usual blood pressure in the individualized-treatment 
group) but not adherent with the vasopressor. One patient in the individualized-
treatment group received ephedrine instead of norepinephrine, and one patient in the 
standard-treatment group received norepinephrine instead of ephedrine. 
These patients were included in the analysis for the group to which they were 
assigned. 
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Handling of missing data 
 
As less than 5% of data were missing (or unavailable), we made no imputation for 
missing data in line with our statistical analysis plan. 
We did not compensate for dropouts caused by the withdrawal of consent or surgery 
cancellations after randomization. 
 
Missing baseline variables (Table 1):  
Estimated GFR <60 ml/min/1.73 m2: 2 patients in the standard-treatment group and 1 
patient in the individualized-treatment group had source data missing. Handling of 
missing data was not applied (the exact number of patients where the measurements 
were documented in data source is presented). 
We had full data sets on all remaining patients. 
 
Missing intraoperative clinical management (Table 2):  
Epidural analgesia: 5 patients in the standard-treatment group and 4 patients in the 
individualized-treatment group had source data missing for use of epidural analgesia. 
Handling of missing data was not applied (the exact number of patients where the 
measurements were documented in data source is presented). 
We had full data sets on all remaining patients. 
 
Missing outcome data: 
For the primary outcome measure and the secondary outcomes, we had full data 
sets on all 292 patients. 
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eFigure 1. Diastolic Arterial Pressure 
 
 

 
 
 
Line = median, box = interquartile range, whiskers = extremes of the data (x1.5 the 
interquartile range) and circles = extreme outliers (P=0.001 by random-effect model, 
between-group comparisons across the entire study intervention). 
 
The median [IQR] duration of surgery was 260 [170-365] min in the individualized 
treatment group and 280 [200-375] min in the standard treatment group. The median 
[IQR] duration of intervention period was 423 [342-550] min in the individualized 
treatment group and 465 [390-600] min in the standard treatment group. 
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eFigure 2. Mean Arterial Pressure 
 

 
 
 
 
Line = median, box = interquartile range, whiskers = extremes of the data (x1.5 the 
interquartile range) and circles = extreme outliers (P=0.001 by random-effect model, 
between-group comparisons across the entire study intervention). 
 
The median [IQR] duration of surgery was 260 [170-365] min in the individualized 
treatment group and 280 [200-375] min in the standard treatment group. The median 
[IQR] duration of intervention period was 423 [342-550] min in the individualized 
treatment group and 465 [390-600] min in the standard treatment group. 
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eTable 1. Clinical Management of Patients During Intervention Period 
 

Variables 

Standard  
Treatment 
 (n=145) 

Individualized  
Treatment  
 (n=147) P Value 

Anesthesia agents at induction    
   Propofol dose, mean (SD), mg  181.3 (49.8) 179.8 (52.4) .81 
   Sufentanil dose, mean (SD), µg  16.2 (3.9) 16.5 (4.3) .57 
   Cis-atracurium dose, mean (SD), mg 12.8 (4.8) 11.9 (3.5) .08 
Mean sufentanil dose, mean (SD), µg/kg/h 0.17 (0.08) 0.17 (0.07) .74 
Values for physiological variables    
   Start of interventiona    
      Systolic arterial pressure, mean (SD), 
mmHg 

147 (27.0) 152.9 (25.0) .09 

      Diastolic arterial pressure, mean (SD), 
mmHg 

74.0 (13.4) 74.8 (14.4) .61 

      Mean arterial pressure, mean (SD), 
mmHg 

101.0 (17.3) 103.2 (17.0) .28 

      Cardiac index, mean (SD), ml/min/m2 2.5 (0.7) 2.5 (0.6) .48 
      PEEP, mean (SD), mmHg 5.7 (1.9) 6.0 (1.6) .27 
      FIO2, mean (SD), % 74.6 (22.2) 73.8 (22.0) .75 
   End of intervention     
      Systolic arterial pressure, mean (SD), 
mmHg 

109.8 (19.0) 119.5 (22.1) <.001 

      Diastolic arterial pressure, mean (SD), 
mmHg 

55.7 (9.4) 60.1 (10.1) <.001 

      Mean arterial pressure, mean (SD), 
mmHg 

74.6 (12.5) 80.6 (13.6) <.001 

      Cardiac index, mean (SD), ml/min/m2 3.1 (0.8) 3.0 (0.8) .39 
      PEEP, mean (SD), mmHg 6.1 (1.7) 6.3 (1.7) .51 
      FIO2, mean (SD), % 50.8 (18.0) 52.4 (19.4) .47 
Abbreviations: FIO2, inspired oxygen fraction, PEEP, positive end-expiratory pressure 
a The intervention period lasted from anesthesia induction to 4 hours after completion 
of surgery. 
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eTable 2. Bivariable and Multivariable Analysis of Factors Associated With the Primary Outcomea 
 

 Bivariable Analysis Multivariable Analysis 
 Primary outcome     

Variable 
Yes 

(n = 131) 
No 

(n = 161) 
Relative risk 

(95%CI) P Value 
Relative risk 

(95%CI) P Value 

Individualized treatment group 
(reference: standard treatment) 

56 (42.8) 91 (56.5) 0.74 (0.57–0.95) .02 0.76 (0.59–0.97) .03 

Patient-specific risk factors       

Age, mean (95% CI), yr 
 

70.3 (69.0–71.7) 69.6 (68.5–70.6) 
1.01 (0.99–1.03) 

(per year increment) 
.30   

Age ≥70 yr, No. (%) 
(reference: not) 

69 (52.7) 75 (46.6) 1.14 (0.89–1.48) .30   

Male sex, No. (%) 
(reference: Female) 

114 (87.0) 134 (83.2) 1.19 (0.80–1.77) .39   

AKI Risk index class 4 or higher – No. (%)b 
(reference: AKI Risk index class 3) 

67 (51.1) 78 (48.5) 1.06 (0.82–1.37) .65   

Chronic arterial hypertension, No. (%) 
(reference: not) 

108 (82.4) 132 (82.0) 1.02 (0.73–1.42) .92   

Renal impairment, No. (%) 
(reference: not) 

18 (13.7) 27 (16.8) 0.87 (0.60–1.28) .49   

Chronic heart failure, No. (%) 
(reference: not) 

34 (25.9) 30 (18.6) 1.25 (0.95–1.64) .11 1.22 (0.95–1.56) .12 

Estimated GFR, median (IQR)c 46.5 (43.8–54.7) 50.8 (43.7–55.1) 
0.82 (0.19-3.62) 

(per ml/min/1.73 m2 
increment) 

.80  
 
 
 

Estimated GFR <60 ml/min/1.73m2, No./total No. (%) 
(reference: not) 

17/130 (13.1) 20/159 (12.6) 1.02 (0.70–1.49) .90   

Diabetes, No. (%) 
(reference: not) 

60 (45.8) 90 (55.9) 0.80 (0.62–1.03) .09 0.82 (0.64–1.04) .10 

ACEI or ARB use, No. (%) 
(reference: not) 

67 (51.1) 76 (47.2) 1.09 (0.85–1.41) .50   

Antihypertensive medication discontinuation, No./total No. (%) 
(reference: not) 

54/92 (58.7) 65/105 (71.9) 0.93 (0.69–1.26) .64   
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eTable 2 (continued). Bivariable and Multivariable Analysis of Factors Associated With the Primary Outcomea 
 

 Bivariable Analysis Multivariable Analysis 

 Primary outcome     

Variable 
Yes 

(n = 131) 
No 

(n = 161) 
Relative risk 

(95%CI) P Value 
Relative risk 

(95%CI) P Value 

Non-elective surgical procedure, No. (%) 
(reference: elective) 

24 (18.3) 21 (13.0) 1.23 (0.90–1.68) .19   

Factors related to intraoperative patient management 

Duration of surgery, median (IQR), min 
 

310 (220–420) 240 (165–330) 
1.58 (1.24–2.01) 

(per log min increment] 
<.001 1.21 (0.88–1.66) .23 

Cumulative volume of fluids, median (IQR), ml       

   Crystalloid 2725 (2000–3500) 2000 (1525–2950) 
1.48 (1.14–1.92) 

(per log ml increment) 
.004 1.28 (0.92–1.77) .14 

   Colloid 1000 (750–1750) 1000 (500–1500) 
1.25 (1.05–1.48) 

(per log ml increment) 
.01 1.13 (0.96–1.34) .15 

Blood transfusion, No. (%) 
(reference: not) 

41 (31.3) 32 (19.9) 1.37 (1.06–1.77) .02 1.02 (0.78–1.34) .87 

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; AKI, acute kidney injury; ARB, angiotensin II receptor blocker; GFR, 
glomerular filtration rate. 
Variables included in the multivariable analysis (selected if P<.10 and according to clinical relevance) were the randomization 
group, chronic heart failure (yes/no), diabetes (yes, no), duration of surgery, type of fluid infused, and blood transfusion (yes/no). 
a The primary outcome measure was a composite of SIRS and at least one organ system dysfunction for the renal (defined as 
RIFLE stage of risk or higher), respiratory (defined as need for noninvasive or invasive ventilation), cardiovascular (defined as acute 
heart failure, myocardial ischemia or infarction), neurologic (defined as stroke or altered consciousness) and coagulation (defined 
by a SOFA sub-score of 2 points or more in the coagulation component) systems occurring by 7 days after surgery. 
b The Acute Kidney Injury (AKI) risk index for postoperative kidney injury is a scoring system based on 9 independent preoperative 
risk factors, with higher classes indicating a higher risk of postoperative acute kidney injury.1 Patients having a risk index of class 3 
(4 risk factors or more) or higher were eligible for participation. 
c Among patients with estimated GFR <60 ml/min/1.73 m2 
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