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Supplementary Tables 

Table E1 Sensitivity analysis comparing demographics, outcome, and respiratory variables between analyzed 

data and missing values in the primary dataset. P-values student t-test unless stated otherwise stated (* Chi-

square test). 

Study Data Missing Data P-Value 

Number of Patients 520 165 

Age (Years) 51.4±16.5 50.9±17.5 0.74 

APACHE II 24.8±9.1 23.0±8.4 0.04 

In-Hospital Mortality 203 (39%) 58 (35%) 0.37* 

Lung Injury Score 2.87±0.52 2.76±0.52 0.02 

Driving Pressure (cmH2O) 14.4±4.4 15.8±5.1 0.0004 

Plateau Pressure (cmH2O) 25.2±5.8 25.2±5.7 0.62 

PEEP (cmH2O) 11.0±3.8 9.3±3.7 <0.0001 

Respiratory Compliance (mL/ cmH2O) 30.4±9.5 29.9±9.5 0.54 

Tidal Volume (mL) 6.4±1.5 6.9±1.1 0.0001 

Oxygenation Index 16.8±10.9 14.9±8.9 0.08 
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Table E2 Values of respiratory variables at the time of volumetric capnography measurements with 

stratification by ICU-mortality. All measurements are within 12 hours of initiation of ARDS network lung 

protective ventilation protocol. P-values student t-test unless stated otherwise stated (§ Mann-Whitney test). 

�

�

Population 

(n = 520) 

Discharged 

Alive 

(n = 317) 

Died in 

Hospital 

 (n = 203) 

P-Value 

PaO2 (mmHg) 97 (± 43) 104 (± 46) 86 (± 35) < 0·001 

PaCO2 (mmHg) 41 (± 9) 41 (± 9) 42 (± 10) 0·046 

FiO2 0·8 (0.6 -1.0) 0·7 (0·6 – 1·0) 0·8 (0·7 – 1·0) 0·106 

PaO2/FiO2 Ratio (mmHg) 133 (± 60) 145 (± 60) 115 (± 54) < 0·001 

Oxygenation Index 16·8 (± 11) 20·6 (± 12·7) 14·4 (± 8·9) < 0·001 

Tidal Volume (mL) 405 (± 86) 402 (± 76) 407 (± 92) 0·505 

Tidal Volume (mL/Kg) 6·4 (± 1·5) 6·4 (± 1·0) 6·5 (± 2·0) 0·253 

Minute Ventilation 

(L/min) 
10·8 (± 3·0) 10·5 (± 2·9) 11·2 (± 3·1) 0·014 

Plateau Pressure 

(cmH2O) 
25 (22 – 29) 24 (21 – 27) 26 (23 – 30) < 0·001

§

Mean Airway Pressure 

(cmH2O) 
17 (14 - 20) 16 (14 -19) 18 (15-22) < 0·001

§

PEEP (cmH2O) 10 (8 – 13.5) 10 (8 -12) 10 (10 -14) < 0·001
§

Respiratory Compliance 

(mL/ cmH2O)
29 (24 - 36) 31 (25 – 37) 27 (23 – 35) 0·001

§

Driving Pressure 14 (11 – 16) 13 (11-16) 14 (12-18) < 0·001
§

VCO2 (mL/min) 183 (± 65) 193 (± 65) 167 (± 61) < 0·001 

VD/VT 0.63 (± 0·12) 0.60 (± 0·12) 0·69 (± 0·11) < 0·001 

Ventilatory Ratio 1·9 (± 0·6) 1·75 (± 0·5) 2·02 (± 0·8) < 0·001 

VE Corrected 11·0 (± 3·8) 10.5 (± 3·2) 11.8 (± 4·5) < 0·001 
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Table E3 Odds ratio for ICU-mortality using univariate logistic regression model for key respiratory 

variables in the primary dataset. Odds ratio are per unit change of variable unless stated otherwise. * Odds 

ratio per 0.05 increase in VD/VT.   

�

�

Odds Ratio 95% Confidence Interval P-value 

Ventilatory Ratio 2·07 1·53 - 2·85 < 0·001 

PaO2/FiO2 Ratio 0·99 0·98 - 0·99 < 0·001 

Oxygenation Index 1·05 1·03 - 1·07  < 0·001 

PEEP (cmH2O) 1·11 1·06 - 1·17  < 0·001 

Driving Pressure  1.07 1.03 - 1.12 0·002 

Pulmonary Dead Space 1·37* 1·27- 1·50  < 0·001 

VE corrected 1·09 1.04 - 1·51 < 0·001 

�

� �
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Table E4 Odds ratio for ICU-mortality using multivariate logistic regression with corrected minute 

ventilation as the base model in the primary dataset. Odds ratio are per unit change in VE-corrected. PF-

Ratio = PaO2/FiO2 Ratio, PEEP = Peak end-expiratory pressure, OI = Oxygenation Index. 

�

�

Odds Ratio 95% Confidence Interval P-value 

Univariate Analysis 

VE corrected (Base Model) 1·09 1·04 – 1·51 < 0·001 

Multivariate Analysis 

Base model + PF-Ratio 1·05 0·99 - 1·11 0·054 

Base model + PF-Ratio + PEEP 1·04 0·98 - 1·09 0·198 

�

�
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Table E5 Odds ratio for ICU-mortality using multivariate logistic regression with ventilatory ratio as the 

base model in the FACTT dataset. Odds ratio are per unit change of ventilatory ratio. PF-Ratio = PaO2/FiO2 

Ratio, PEEP = Peak end-expiratory pressure, DP = Driving Pressure, OI = Oxygenation Index.  

�

�

Odds Ratio 95% Confidence Interval P-value 

Univariate Analysis 

Ventilatory Ratio (Base Model) 1·49 1·24 - 1·89 <0·001 

Multivariate Analysis 

Base model + PF-Ratio 1·45 1·18 - 1·77 <0.001 

Base model + PF-Ratio + PEEP 1·45 1·18 - 1·75 <0.001 

Base model + PF-Ratio + DP 1.31 1·03 - 1·67 0·030 

Base model + OI 1·39 1·10 - 1·75 0·006 

Base model + OI + PEEP 1·42 1·11 - 1·77 0·005 

Base model + OI + DP 1·30 1·00 - 1·40 0·049 

Base Model + APACHE III score 1·28 1·04 - 1·58 0·021 

�

�
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Supplemental Figures 

Figure E1 Flowchart of screening of patients for inclusion into the primary dataset (at Zuckerberg San 

Francisco General Hospital). 

�

�

Figure E2 Ventilatory ratio in ARDS severity categories in the primary dataset. P-value represents analysis of 

variance test. 

�

Figure E3A Correlation between pulmonary dead space and ventilatory ratio in the ALTA dataset. Figure 

E3B Correlation between CO2 production and ventilatory ratio in the ALTA dataset.�

�

�
Figure E4 Physiological dead space in ordinal groups of VRs in the ALTA dataset. Q1: < 1.43; Q2 ≥≥≥≥ 1.43 - < 

1.80; Q3 ≥≥≥≥ 1.80 - < 2.17; Q4 ≥≥≥≥ 2.17. P-value represents analysis of variance test. 
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