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Results

Suppl. Figure 1. Selection of patients.

Suppl.Figure 2. Time-course of VO2 (ml/min/m2) during the first 24 hours in survivors and non-survivors at day-28. 

Bars represent the mean and 95% confidence interval. One-way ANOVA, p=0.011 for T6, T12 and T24 vs. baseline.  Repeated measures of ANOVA, p=0.56 for survivors vs. non-survivors (Group x Time interaction).  
Suppl.Figure 3. Time-course of Pv-aCO2/Da-vO2 ratio during the first 24 hours in survivors and non-survivors at day-28. 

Bars represent the mean and 95% confidence interval. One-way ANOVA, p >0.05 for T6, T12 and T24 vs. baseline.  The horizontal line at 1.5 represents the upper limit of normal values. Repeated measures of ANOVA, p=0.0001 for survivors vs. non-survivors (Group x Time interaction).  .  
Suppl.Figure 4. Time-course of Cv-aCO2/Da-vO2 ratio during the first 24 hours in survivors and non-survivors at day-28. 

Bars represent the mean and 95% confidence interval. One-way ANOVA, p >0.05 for T6, T12 and T24 vs. baseline.  The horizontal line at 1.0 represents the upper limit of normal values. Repeated measures of ANOVA, p=0.0001 for survivors vs. non-survivors (Group x Time interaction).  .  

Suppl.Figure 5. Time-course of lactate (mmol/L) during the first 24 hours in survivors and non-survivors at day-28. 

Bars represent the mean and 95% confidence interval. One-way ANOVA, p<0.001 for T6, T12 and T24 vs. baseline.  Repeated measures of ANOVA, p=0.0001 for survivors vs. non-survivors (Group x Time interaction).  .  

Suppl.Figure 1

[image: image1.png]193
Screened

40 PAC not used
* 36 other monitoring preferred
- 22 Central venous catheter
- 14 Pulse wave analysis (Vigileo)
* 4 Impossibility to insert the catheter

12 Exclusion criteria met
. 6 Severe COPD
* 4 Pregnant patients

* 2 Anticipated limitation of care decision

6 Reject to use invasive monitoring

135
included




Suppl. Figure 2
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Suppl. Figure 3
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Suppl. Figure 4
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Suppl. Figure 5
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Suppl. Table 1. Hemodynamics, blood gases, oxygen parameters and ventilator settings

	
	Group 1
(n= 42)
Lactate ≥ 2.0 mmol/L
+

Cv-aCO2/Da-vO2 ratio >1.0
	Group 2
(n= 42)
Lactate ≥ 2.0 mmol/L
+

Cv-aCO2/Da-vO2 ratio ≤1.0
	Group 3
(n= 23)
Lactate < 2.0 mmol/L

+

Cv-aCO2/Da-vO2 ratio >1.0
	Group 4
(n=  28)

Lactate < 2.0 mmol/L

+

Cv-aCO2/Da-vO2 ratio ≤1.0
	    p

	Hemodynamic variables


	
	
	
	
	

	HR, beats/min 

           T0

           T6
	110 [96.5 – 125,5]

105 [97 – 126]
	114.5 [96.5 -128.5] †
107 [93.5 – 123.5] †
	96  [77 – 110] †
89 [77 – 115] †
	102 (76.8 – 114.5]

97 (81 – 112.3]
	0.02

0.017

	CI, L/min/m2 

           T0

           T6
	3.1 [2.3 – 4.5]

3.0 [2.7 – 3.9]
	3.3 [2.5 – 4.4]

3.6 [2.8 – 4.3]
	3.3 [2.5 – 3.8]

3.2 [2.4 – 3.6]
	3.4 [2.5 – 4.1]

3.4 [2.7 – 4.2]
	0.94

0.70

	MAP, mmHg 

           T0

           T6
	69.0 [62.5 – 76.8]

68.0 [62.5 – 72.5]
	71.0 [64.0 - 77.0]

69.0 [64.0 – 75.0]
	70.0 [64.0 – 79.0]

72.0 [66.0 – 79.0]
	70.5 [66.0 -78.5]

73.0 [67.5 – 81.3]
	0.74

0.02

	CVP, mmHg 

           T0

           T6
	13.0 [8.0 – 20.5]

12.0 [8.0 – 15.0] ¶
	14 [8.8 – 17.0]

11 [8.0 – 16.0] ‡
	12.0 [7.0 – 16.0]

10.0 [8.0 – 14.0]
	10 [7.3 – 13.8]

8.0 [5.3 – 11.0] ¶ ‡
	0.16

0.018



	PAOP, mmHg 

           T0

           T6
	16.5 [12.0 – 20.0]

17.0 [11.0 – 20.0]
	17.0 [11.0 – 21.0]

16.0 [10.0 – 20.0]
	16.0 [10.0 – 21.0]

13.0 [11.0 – 16.0]
	14.0 [11.0 – 16.3]

13.0 [10.0 – 16.0]
	0.30

0.22

	Blood gases and O2 variables



	pH, 

           T0

           T6
	7.28 [7.18 – 7.34] ** ¶
7.31 [7.21 – 7.39] ¶
	7.28 [7.14 – 7.36] †,,‡
7.28 [7.17 – 7.36]†,‡
	7.32 [7.28 – 7.40] ** †
7.34 [7.32 – 7.41] †
	7.39 [7.13 – 7.42] ¶‡
7.38 [7.35 – 7.42] ¶ ‡
	< 0.001

< 0.001

	PaCO2, mmHg 

           T0

           T6
	30.4 [25.9 – 36.1]

28.0 [25.5 – 31.1]
	30.1 [24.7 – 35.4]

28.0 [23.7 – 32.4]
	30.2 [27.3 – 41.6]

31.1 [27.5 – 36.4]
	30.9 [26.8 – 32.5]

31.0 [26.1 – 34.1]
	0.75

0.14

	PvCO2, mmHg 

           T0

           T6
	37.7 [32.7 – 42.5]

35.0 [31.8 – 39.20]
	34.0 [30.5 – 42.3]

32.5 [27.5 – 36.7]
	37.3 [31.0 – 46.5]

34.3 [30.3 – 43.3]
	35.7 [29.6 – 39.0]

34.4 [30.4 – 37.4]
	0.54

0.28

	PaO2, mmHg 

          T0

           T6
	106.0 [91.7 – 142.3]

101.5 [81.0 – 119.6]
	103.9 [79.7 – 149.0]

118.0 [78.1 – 155.0]
	100.0 [84.1 – 123.0]

103.1 [82.3 – 143.9]
	93.9 [82.9 – 131.9]

110.8 [87.9 – 129.5]
	0.64

0.47

	PaO2/FiO2, mmHg 

          T0

           T6 
	204.0 [142.3 – 250.8]

190.2 [130.3 – 271.2]
	205.0 [108.6 – 322.7]

226.0 [141.7 – 330.1]
	233.7 [121.9 – 329.7]

247.8 [185.5 – 384.3]
	274.1 [186.6 – 362.3]

307.6 [211.0 – 396.7]
	0.05

0.001

	Lactate, mmol/L, 

          T0

           T6
	4.48 [3.34 – 6.88] ** ¶
4.06 [2.92 – 6.73] ** ¶
	4.49 [3.25 – 5.78] †, ‡
3.59 [2.30 – 6.57] †,‡
	1.55 [1.40 – 2.40] ** †
1.18 [0.93 – 1.45] ** ,†
	1.65 [0,98 – 2.13] ¶,‡
1.19 [0.93 – 1.68] ¶,‡
	< 0.001

< 0.001

	SvO2, %, 

          T0

           T6 
	68.9  [61.1 – 75.2]

70.6 [66.1 – 77.5]
	69.8 [59.6 – 76.5]

68.9 [60.0 – 74.2]
	68.9 [63.4 – 74.6]

71.2 [64.4 – 79.6]
	67.3 [59.4 – 70.1]

66.3 [60.8 – 72.3]
	0.43

0.11

	ERO2,  
          T0

           T6
	29.3 [23.5 – 35.4]

26.5 [21.0 – 33.6]
	30.4 [21.7 – 36.4]

32.2 [26.8 – 38.6]
	28.7 [24.3 – 34.3]

27.9 [16.2 – 30.4]
	32.6 [27.5 – 41.0]

31.8 [24.1 – 43.4]
	0.14

0.01

	DO2,  ml/min/m2
          T0

           T6
	384.4 (294.8 – 524.7]

386.1 (320.8 – 489.9]
	429.7 (330.8 – 597.7]

459.5 (378.8 – 582.4]
	449.3 (339.9 – 542.9]

415.9 (312.5 – 506.5]
	394.3 (305.1 – 492.8]

407.0 (320.1 – 489.9]
	0.60

0.05

	VO2,  ml/min/m2
          T0

           T6
	115.5 [84.8 – 149.5]

188.2 [130.8 – 226.4] *
	122.8 [92.5 – 167.9]

272.24 [206.73 – 347.9] * †

	111.4 [85.7 – 157.3]

150.4 [116.7 – 268.6] † ξ
	141.0 [105.0 – 155.1]

225.4 [149.3 – 279.8] ξ
	0.45

<0.001

	Pv-aCO2, mmHg 

           T0

           T6
	6.6 [3.9 – 8.8]

6.6 [5.0 – 10.5] *¶
	5.2 [3.0 – 7.2]

4.6 [2.6 – 6.5] *
	6.0 [2.7 – 7.6]

4.9 [3.1 – 6.9]
	4.4 [2.7 – 6.2]

3.0 [2.0 – 5.1] ¶
	0.08

< 0.001

	Pv-aCO2/Da-vO2, 
           T0

           T6
	1.49 [1.18 – 2.39]

2.15 [1.62 – 3.15] *¶
	1.27 [0.68 – 1.78]

0.98 [0.73 – 1.46] *
	1.48 [0.84 – 1.85]

1.53 [1.03 – 2.65]
	1.18 [0.54 – 1.43]

0.78 [0.71 – 1.21] ¶
	0.04

< 0.001

	Cv-aCO2/Da-vO2, 
          T0

           T6
	1.11 [0.87 – 1.72]

1.57 [1.20 – 2.73] *¶
	0.82 [0.39 – 1.25]

0.55 [0.28 – 0.79] * †
	0.93 [0.54 – 1.42]

1.43 [1.19 – 1.80] † ξ
	0.80 [0.47 – 1.11]

0.37 [0.09 – 0.75] ¶ ξ
	0.02

< 0.001

	Ventilatory parameters



	PEEP, mmHg, 

           T0

           T6
	5 [5 – 8]

5 [5 – 8]
	7 [5 – 8]

8 [5 – 10]
	6 [5 – 8]

7 [5 – 8]
	5 [5 – 8]

5 [5 – 8]
	0.78

0.59

	Vt (ml/kg), 

           T0

           T6
	7.7 [6.9 – 8.4]

7.7 [7.2 – 8.4]
	7.1 [6.1 – 8.0]

7.3 [6.2 – 8.0]
	7.8 [6.8 – 8.3]

7.5 [6.9 – 8.8]
	7.8 [6.8 – 8.0]

7.8 [7.1 – 8.0]
	0.42

0.22


All data are presented as median [percentiles 25_75]. HR: Heart rate; CI= cardiac Index; MAP: mean arterial pressure; CVP: central venous pressure; PAOP: pulmonary artery occlusion pressure; pH: arterial pH; PaCO2: arterial carbon dioxide pressure; PvCO2: venous carbon dioxide pressure; PaO2: arterial oxygen pressure; SvO2: mixed-venous oxygen saturation; ERO2: oxygen extraction ratio; iDO2: oxygen delivery indexed; iVO2: oxygen consumption indexed; Pv-aCO2: mixed venous-to-arterial carbon dioxide difference; Pv-CO2/Da-vO2: mixed venous-to-arterial carbon dioxide pressure difference to arterial-venous oxygen content difference ratio; Cv-CO2/Da-vO2: mixed venous-to-arterial carbon dioxide to arterial-venous oxygen content differences ratio;  Vt: tidal volume.

* p<0.05 for Groups 1 vs. 2; ** p<0.05 for Groups 1 vs. 3; ¶ p<0.05 for Groups 1 vs. 4; † p<0.05 for Groups 2 vs. 3; ‡ p<0.05 for Groups 2 vs. 4; and ξ p<0.05 for Groups 3 vs. 4

Suppl. Table 2. Multivariate logistic regression for predictors of mortality at day-28 (including Pv-aCO2/Da-vO2 instead of Cv-aCO2/Da-vO2)

	
	T0
	T6
	T6 (for SvO2≥65%) *




	
	RR
	95%CI
	p
	RR
	95%CI
	p
	RR
	95%CI
	p



	Pv-aCO2/Da-vO2
	1.61
	0.92-2.82
	0.10
	1.43
	0.86-2.36
	0.17
	1.66
	0.87-3.16
	0.13

	Lactate, mmol/L
	1.15
	0.96-1.38
	0.13
	1.52
	1.13-2.05
	0.01
	2.23
	1.21-4.11
	0.01

	VO2, ml/min/m2
	1.00
	0.98-1.03
	0.69
	0.99
	0.99-1.00
	0.20
	1.00
	0.99-1.01
	0.89

	DO2, ml/min/m2
	1.00
	0.99-1.01
	0.92
	1.00
	0.99-1.01
	0.38
	1.00
	0.99-1.01
	0.94

	SvO2, %
	0.97
	0.90-1.05
	0.41
	0.96
	0.89-1.03
	0.23
	
	
	

	CI, L/min/m2
	0.95
	0.51-1.75
	0.86
	0.85
	0.40-1.82
	0.68
	0.99
	0.35-2.81
	0.99

	APACHE II
	1.09
	0.99-1.19
	0.07
	1.03
	0.94-1.12
	0.51
	0.99
	0.88-1.12
	0.91

	Age, years
	1.03
	0.99-1.06
	0.12
	1.01
	0.98-1.05
	0.49
	1.05
	0.99-1.12
	0.09

	Time before T0,

Hours
	0.67
	0.41-1.09
	0.10
	0.71
	0.42-1.19
	0.20
	0.67
	0.32-1.38
	0.27

	Gender
	0.51
	0.19-1.34
	0.17
	0.59
	0.20-1.69
	0.33
	0.13
	0.27-0.65
	0.01

	Fluids, ml
	1.00
	0.99-1.01
	0.66
	1.00
	1.00-1.01
	0.86
	1.00
	0.99-1.00
	0.41

	Norepinephrine, μgr/kg/min
	2.95
	0.28-30.87
	0.37
	0.58
	0.09-3.60
	0.56
	0.26
	0.01-1.08
	0.36

	MAP, mmHg
	0.98
	0.94-1.02
	0.34
	0.99
	0.93-1.05
	0.69
	0.99
	0.92-1.08
	0.88


Pv-aCO2: mixed venous-to-arterial carbon dioxide difference; Pv-CO2/Da-vO2: mixed venous-to-arterial carbon dioxide pressure difference to arterial-venous oxygen content difference ratio; Cv-CO2/Da-vO2: mixed venous-to-arterial carbon dioxide to arterial-venous oxygen content differences ratio; iDO2: oxygen delivery indexed; iVO2: oxygen consumption indexed; SvO2: mixed-venous oxygen saturation; CI: cardiac index; APACHE II: Acute Physiology and Chronic Health Evaluation II; MAP: mean arterial pressure
* Analysis just for patients attaining SvO2 >65% at T6.
Suppl. Table 3. Multivariate logistic regression for predictors of mortality at day-28 (simultaneously including Cv-aCO2/Da-vO2 and Pv-aCO2/Da-vO2)

	
	T0
	T6
	T6 (for SvO2≥65%) *



	
	RR
	95%CI
	p
	RR
	95%CI
	p
	RR
	95%CI
	p



	Cv-aCO2/Da-vO2
	3.32
	1.26-8.75
	0.02
	3.92
	1.47-10.44
	0.006
	5.13
	1.04-25.22
	0.04

	Pv-aCO2/Da-vO2
	1.10
	0.54-2.23
	0.80
	0.98
	0.54-1.79
	0.96
	1.21
	0.50-2.90
	0.68

	Lactate, mmol/L
	1.18
	0.96-1.43
	0.11
	1.56
	1.12-2.22
	0.01
	2.40
	1.21-4.75
	0.01

	VO2, ml/min/m2
	1.01
	0.99-1.03
	0.55
	0.99
	0.99-1.01
	0.35
	1.01
	0.99-1.02
	0.28

	DO2, ml/min/m2
	1.00
	0.99-1.01
	0.74
	1.00
	0.99-1.01
	0.48
	1.00
	0.99-1.01
	0.74

	SvO2, %
	0.97
	0.90-1.04
	0.39
	0.93
	0.86-1.01
	0.09
	
	
	

	CI, L/min/m2
	0.81
	0.44-1.52
	0.52
	0.95
	0.39-2.30
	0.90
	1.19
	0.30-4.78
	0.80

	APACHE II
	1.09
	0.99-1.20
	0.08
	1.03
	0.93-1.14
	0.54
	0.94
	0.80-1.10
	0.43

	Age, years
	1.03
	0.99-1.06
	0.15
	1.02
	0.98-1.06
	0.42
	1.10
	0.99-1.21
	0.05

	Time before T0,

Hours
	0.63
	0.37-1.06
	0.08
	0.72
	0.41-1.27
	0.26
	0.65
	0.29-1.44
	0.29

	Gender
	0.46
	0.16-1.30
	0.14
	0.75
	0.23-2.42
	0.63
	0.15
	0.24-0.94
	0.04

	Fluids, ml
	1.00
	0.99-1.01
	0.80
	1.00
	1.00-1.01
	0.97
	1.00
	0.99-1.00
	0.81

	Norepinephrine, μgr/kg/min
	1.89
	0.19-18.58
	0.59
	0.42
	0.06-3.10
	0.39
	0.28
	0.01-8.94
	0.47

	MAP, mmHg
	0.96
	0.92-1.01
	0.12
	0.98
	0.92-1.05
	0.60
	0.99
	0.89-1.09
	0.80


Pv-aCO2: mixed venous-to-arterial carbon dioxide difference; Pv-CO2/Da-vO2: mixed venous-to-arterial carbon dioxide pressure difference to arterial-venous oxygen content difference ratio; Cv-CO2/Da-vO2: mixed venous-to-arterial carbon dioxide to arterial-venous oxygen content differences ratio; iDO2: oxygen delivery indexed; iVO2: oxygen consumption indexed; SvO2: mixed-venous oxygen saturation; CI: cardiac index; APACHE II: Acute Physiology and Chronic Health Evaluation II; MAP: mean arterial pressure
* Analysis just for patients attaining SvO2 >65% at T6.
