Supplementary Material
	[bookmark: RANGE!A1][bookmark: _Hlk127917172]Supplemental Table1:  Univariate logistic regression analysis of risk factors to ICU mortality

	Variable
	OR_95CI
	P_value

	Age, (years)
	1.02 (1.01~1.02)
	<0.001

	Gender, (male)
	0.91 (0.78~1.06)
	0.234

	PBM
	0.99 (0.99~1)
	0.129

	BMI, (kg/m2)
	1 (0.99~1.01)
	0.438

	SAPS II score
	1.03 (1.03~1.04)
	<0.001

	SOFA score
	1.11 (1.09~1.13)
	<0.001

	Vasopressor use, n (%)
	1.82 (1.41~2.34)
	<0.001

	RRT use, n (%)
	1.63 (1.38~1.91)
	<0.001

	Comorbidities, n (%)
	1.24 (1.04~1.47)
	0.014

	Congestive_heart_failure
	1.21 (1.01~1.45)
	0.042

	Cerebrovascular disease
	1.3 (1.07~1.58)
	0.007

	Renal_disease
	1.26 (1.03~1.55)
	0.023

	COPD
	1.05 (0.83~1.33)
	0.665

	ARDS
	1.23 (1.06~1.43)
	0.008

	Heart rate, (bpm)
	1 (1~1)
	0.816

	MAP, (mmHg)
	1 (0.99~1)
	0.215

	Temperature, °C
	0.99 (0.99~1)
	0.057

	SpO2, %
	0.92 (0.89~0.95)
	<0.001

	Hemoglobin,(g/L)
	0.98 (0.95~1.01)
	0.244

	pH
	0.14 (0.08~0.28)
	<0.001

	PaCO2(mmHg)
	1 (1~1.01)
	0.425

	PaO2,(mmHg)
	1 (1~1)
	0.036

	Bicarbonate,(mmol/L)
	0.95 (0.94~0.97)
	<0.001

	Lactate (mmol/L)
	1.12 (1.09~1.15)
	<0.001

	PF ratio
	1 (1~1)
	0.001

	Tidal volume (ml/kg PBW)
	0.91 (0.87~0.95)
	<0.001

	Minute ventilation (L/min)
	1.08 (1.04~1.11)
	<0.001

	Dynamic driving pressure, (cm H2O)
	1.07 (1.06~1.09)
	<0.001

	PEEP, (cm H2O)
	1.06 (1.04~1.08)
	<0.001

	Peak inspiratory pressure (cm H2O)
	1.04 (1.03~1.05)
	<0.001

	Total respiratory rate (breaths/min)
	1.07 (1.06~1.09)
	<0.001

	FiO2, %
	1.02 (1.01~1.02)
	<0.001

	Mean airway pressure (cm H2O)
	1.06 (1.04~1.07)
	<0.001

	MP (J/min)
	1.04 (1.03~1.05)
	<0.001


PBW predicted body weight, BMI body mass index, SAPSII, Simpliﬁed acute physiology score II, SOFA Sequential Organ Failure Assessment, RRT renal replacement therapy, ARDS acute respiratory distress syndrome, COPD chronic obstructive pulmonary disease, bpm beats per minute, MAP mean arterial blood pressure, SpO2 pulse oximetry, PaCO2 arterial carbon dioxide tension, PaO2 arterial oxygen tension, PEEP positive end-expiratory pressure, PF ratio PaO2/FiO2 ratio, MP mechanical power, CRS respiratory system compliance


	Supplemental Table2: Univariate logistic regression analysis of risk factors to In-hospital Mortality

	Variable
	OR_95CI
	P_value

	Age, (years)
	1.02 (1.02~1.03)
	<0.001

	Gender, (male)
	0.88 (0.77~1.02)
	0.089

	PBM
	0.99 (0.99~1)
	0.012

	BMI, (kg/m2)
	0.98 (0.98~0.99)
	<0.001

	SAPS II score
	0.96 (0.72~1.26)
	0.747

	SOFA score
	1.63 (1.41~1.89)
	<0.001

	Vasopressor use, n (%)
	1.03 (1.03~1.04)
	<0.001

	RRT use, n (%)
	1.11 (1.09~1.13)
	<0.001

	Comorbidities, n (%)
	1.77 (1.39~2.26)
	<0.001

	Congestive_heart_failure
	1.46 (1.26~1.7)
	<0.001

	Cerebrovascular disease
	1.18 (1.01~1.39)
	0.037

	Renal_disease
	1.18 (0.99~1.4)
	0.064

	COPD
	1.39 (1.16~1.67)
	<0.001

	ARDS
	1.2 (1~1.46)
	0.055

	Heart rate, (bpm)
	1.02 (0.81~1.27)
	0.89

	MAP, (mmHg)
	1.26 (1.09~1.45)
	0.002

	Temperature, °C
	1 (1~1)
	0.674

	SpO2, %
	0.99 (0.99~1)
	0.085

	Hemoglobin,(g/L)
	1 (0.99~1)
	0.407

	pH
	0.97 (0.94~1)
	0.047

	PaCO2(mmHg)
	0.94 (0.92~0.97)
	<0.001

	PaO2,(mmHg)
	0.25 (0.14~0.46)
	<0.001

	Bicarbonate,(mmol/L)
	1 (0.99~1)
	0.255

	Lactate (mmol/L)
	1 (1~1)
	0.07

	PF ratio
	0.95 (0.94~0.97)
	<0.001

	Tidal volume (ml/kg PBW)
	1 (1~1)
	0.061

	Minute ventilation (L/min)
	1.11 (1.08~1.13)
	<0.001

	Dynamic driving pressure, (cm H2O)
	0.93 (0.89~0.97)
	0.002

	PEEP, (cm H2O)
	1.06 (1.03~1.09)
	<0.001

	Peak inspiratory pressure (cm H2O)
	1.05 (1.04~1.07)
	<0.001

	Total respiratory rate (breaths/min)
	1.04 (1.02~1.06)
	<0.001

	FiO2, %
	1.04 (1.03~1.05)
	<0.001

	Mean airway pressure (cm H2O)
	1.06 (1.04~1.07)
	<0.001

	MP (J/min)
	1.01 (1.01~1.01)
	<0.001

	PBW predicted body weight, BMI body mass index, SAPSII, Simpliﬁed acute physiology score II, SOFA Sequential Organ Failure Assessment, RRT renal replacement therapy, ARDS acute respiratory distress syndrome, COPD chronic obstructive pulmonary disease, bpm beats per minute, MAP mean arterial blood pressure, SpO2 pulse oximetry, PaCO2 arterial carbon dioxide tension, PaO2 arterial oxygen tension, PEEP positive end-expiratory pressure, PF ratio PaO2/FiO2 ratio, MP mechanical power, CRS respiratory system compliance





	Supplemental Table3: ROC curve analysis of MPCRS , MP , SAPS II score and MPCRS +SAPS II score.

	Test
	 AUC
	95%CI 
	cutoff value
	Specificity
	Sensitivity
	PPV
	NPV

	MPCRS
	0.621
	0.600-0.642
	0.418
	0.582
	0.6
	0.2867
	0.8386

	MP
	0.594
	0.572-0.615
	16.345
	0.7025
	0.4453
	0.2953
	0.819

	SAPSII score
	0.648
	0.628-0.668
	43.5
	0.541
	0.6942
	0.2975
	0.8634

	[bookmark: _Hlk128486267]MPCRS +SAPSII score
	0.675
	0.656-0.695
	0.229
	0.701
	0.555
	0.341
	0.849

	SAPSII, Simpliﬁed acute physiology score II；MP ，mechanical power, CRS， respiratory system compliance；PPV，positive predictive value；NPV,negative predictive value

	
	




	Supplemental Table4: Sensitivity analysis after removing patients with missing values

	Variable
	Model 1 
OR (95%CI)
	P value
	Model 2 
OR (95%CI)
	P value
	Model 3
 OR (95%CI)
	P value

	
	
	
	
	
	
	
	

	[bookmark: OLE_LINK1]ICU Mortality 
	
	
	
	
	
	
	

	MPCRS
	2.89 (2.4~3.49)
	<0.001
	[bookmark: OLE_LINK19]3.53 (2.9~4.29)
	<0.001
	3.05 (2.34~3.98)
	<0.001
	

	Q1
	1(Ref)
	 
	1(Ref)
	 
	1(Ref)
	 
	

	Q2
	1.27 (0.99~1.62)
	0.056
	1.35 (1.06~1.73)
	0.016
	1.3 (0.98~1.73)
	0.073
	

	Q3
	1.73 (1.37~2.19)
	<0.001
	1.93 (1.52~2.45)
	<0.001
	1.73 (1.31~2.3)
	<0.001
	

	[bookmark: _Hlk118589822]Q4
	2.97 (2.38~3.71)
	<0.001
	3.95 (3.12~5)
	<0.001
	3.03 (2.24~4.09)
	<0.001
	

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001
	

	In-hospital Mortality
	
	
	
	
	
	
	

	MPCRS
	2.25 (1.88~2.68)
	<0.001
	2.83 (2.34~3.42)
	<0.001
	2.81 (2.17~3.62)
	<0.001
	

	Q1
	1(Ref)
	 
	1(Ref)
	 
	1(Ref)
	 
	

	[bookmark: _Hlk118590421]Q2
	1.11 (0.9~1.38)
	0.335
	1.18 (0.95~1.47)
	0.136
	1.23 (0.95~1.59)
	0.111
	

	Q3
	1.43 (1.16~1.76)
	0.001
	1.62 (1.31~2.01)
	<0.001
	1.61 (1.25~2.08)
	<0.001
	

	Q4
	2.16 (1.77~2.65)
	<0.001
	3 (2.42~3.72)
	<0.001
	2.63 (1.99~3.47)
	<0.001
	

	Trend.test
	
	<0.001
	
	<0.001
	
	<0.001
	

	Note: 
Model1: adjusted for nothing. 
[bookmark: _Hlk110425811]Model 2: adjusted for sex, age, BMI. 
Model 3:adjusted for age, sex, BMI, MAP, Heart rate, temperature, Lactate, bicarbonate ,PH, PaCO2, PF ratio, Fio2 and SPO2
OR,odds ratio; CI, conﬁdence interval; BMI, body mass index; MAP mean arterial blood pressure; PaCO2 ,arterial carbon dioxide tension;PF ratio ,PaO2/FiO2 ratio; SpO2, pulse oximetry
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Age, (years)


 


1.02 (1.01~1.02)
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Gender, (male)


 


0.91 (0.78~1.06)


 


0.234


 


PBM


 


0.99 


(0.99~1)


 


0.129


 


BMI, (kg/m2)


 


1 (0.99~1.01)


 


0.438


 


SAPS II score


 


1.03 (1.03~1.04)


 


<0.001


 


SOFA score


 


1.11 (1.09~1.13)


 


<0.001


 


Vasopressor 
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, n (%)


 


1.82 (1.41~2.34)


 


<0.001


 


RRT use, n (%)


 


1.63 (1.38~1.91)


 


<0.001


 


Comorbidities, n (%)


 


1.24 


(1.04~1.47)


 


0.014


 


Congestive_heart_failure


 


1.21 (1.01~1.45)


 


0.042


 


Cerebrovascular disease


 


1.3 (1.07~1.58)


 


0.007


 


Renal_disease


 


1.26 (1.03~1.55)


 


0.023


 


COPD


 


1.05 (0.83~1.33)


 


0.665


 


ARDS


 


1.23 (1.06~1.43)


 


0.008


 


Heart rate, (bpm)


 


1 (1~1)


 


0.816


 


MAP, 


(mmHg)


 


1 (0.99~1)


 


0.215


 


Temperature, °C


 


0.99 (0.99~1)


 


0.057
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0.92 (0.89~0.95)


 


<0.001
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pH
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Bicarbonate,(mmol/L)


 


0.95 


(0.94~0.97)


 


<0.001


 


Lactate (mmol/L)


 


1.12 (1.09~1.15)


 


<0.001


 


PF ratio


 


1 (1~1)


 


0.001


 


Tidal volume (ml/kg PBW)


 


0.91 (0.87~0.95)


 


<0.001


 


Minute ventilation (L/min)


 


1.08 (1.04~1.11)


 


<0.001
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2
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1.07 (1.06~1.09)
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1.06 (1.04~1.08)
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1.04 (1.03~1.05)


 


<0.001


 


Total respiratory rate (breaths/min)


 


1.07 (1.06~1.09)


 


<0.001


 


FiO2, %


 


1.02 (1.01~1.02)
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Mean airway pressure (cm H
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PBW predicted body weight, BMI body mass index, SAPSII, Simpli


?


ed acute physiology score II, SOFA Sequential 


Organ Failure Assessment, RRT renal replacement therapy, ARDS acute respiratory distress syndrome, COPD 


chronic obstructive pulmonary disease, bpm 


beats per minute, MAP mean arterial blood pressure, SpO2 pulse 
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Supplemental Table1 :  Univariate logistic regression analysis of risk factors to ICU mortality  

Variable  OR_95CI  P_value  

Age, (years)  1.02 (1.01~1.02)  <0.001  

Gender, (male)  0.91 (0.78~1.06)  0.234  

PBM  0.99  (0.99~1)  0.129  

BMI, (kg/m2)  1 (0.99~1.01)  0.438  

SAPS II score  1.03 (1.03~1.04)  <0.001  

SOFA score  1.11 (1.09~1.13)  <0.001  

Vasopressor  use , n (%)  1.82 (1.41~2.34)  <0.001  

RRT use, n (%)  1.63 (1.38~1.91)  <0.001  

Comorbidities, n (%)  1.24  (1.04~1.47)  0.014  

Congestive_heart_failure  1.21 (1.01~1.45)  0.042  

Cerebrovascular disease  1.3 (1.07~1.58)  0.007  

Renal_disease  1.26 (1.03~1.55)  0.023  

COPD  1.05 (0.83~1.33)  0.665  

ARDS  1.23 (1.06~1.43)  0.008  

Heart rate, (bpm)  1 (1~1)  0.816  

MAP,  (mmHg)  1 (0.99~1)  0.215  

Temperature, °C  0.99 (0.99~1)  0.057  

SpO2, %  0.92 (0.89~0.95)  <0.001  

Hemoglobin,(g/L)  0.98 (0.95~1.01)  0.244  

pH  0.14 (0.08~0.28)  <0.001  

PaCO 2 (mmHg)  1 (1~1.01)  0.425  

PaO2,(mmHg)  1 (1~1)  0.036  

Bicarbonate,(mmol/L)  0.95  (0.94~0.97)  <0.001  

Lactate (mmol/L)  1.12 (1.09~1.15)  <0.001  

PF ratio  1 (1~1)  0.001  

Tidal volume (ml/kg PBW)  0.91 (0.87~0.95)  <0.001  

Minute ventilation (L/min)  1.08 (1.04~1.11)  <0.001  

Dynamic driving pressure, (cm H 2 O)  1.07 (1.06~1.09)  <0.001  

PEEP, (cm H 2 O)  1.06 (1.04~1.08)  <0.001  

Peak inspiratory pressure (cm H 2 O)  1.04 (1.03~1.05)  <0.001  

Total respiratory rate (breaths/min)  1.07 (1.06~1.09)  <0.001  

FiO2, %  1.02 (1.01~1.02)  <0.001  

Mean airway pressure (cm H 2 O)  1.06 (1.04~1.07)  <0.001  

MP  (J/min)  1.04 (1.03~1.05)  <0.001  

PBW predicted body weight, BMI body mass index, SAPSII, Simpli ? ed acute physiology score II, SOFA Sequential  Organ Failure Assessment, RRT renal replacement therapy, ARDS acute respiratory distress syndrome, COPD  chronic obstructive pulmonary disease, bpm  beats per minute, MAP mean arterial blood pressure, SpO2 pulse 

