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List of abbreviations
	ALB
	Albumin

	BMI
	Body mass index

	Cdyn
	Dynamic lung compliance

	Cdyn-MP
	Mechanical power normalized to dynamic lung compliance

	Cstat
	Static lung compliance

	FiO2
	Fraction of inspired oxygen

	Hb
	Hemoglobin

	ICU
	Intensive care unit

	IMV
	Invasive mechanical ventilation

	LOS
	Length of stay

	MP
	Mechanical power

	PEEP
	Positive end expiratory pressure

	PLT
	Platelet count

	Ppeak
	Peak inspiratory pressure

	Pplat
	Plateau pressure

	RCS
	Restricted cubic spline

	ROC
	Receiver operating characteristic

	RR
	Respiratory rate

	SBT
	Spontaneous breathing trial

	SCr
	Serum creatinine

	SOFA
	Sequential organ failure assessment

	VIF
	Variance inflation factor

	VT
	Tidal volume

	WBC
	White blood cell count

	ΔP 
	Driving pressure
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[image: ]This study retrospectively enrolled patients receiving invasive mechanical ventilation for at least 24 hours in the comprehensive ICUs of the First People's Hospital and the Second People's Hospital in Lianyungang City, Jiangsu Province, China. The primary objective was to evaluate the predictive value of Cdyn-MP, measured during the initial spontaneous breathing trial (SBT), in forecasting weaning outcomes for mechanically ventilated patients. Patients were stratified into groups based on the time interval from the initial SBT to extubation: ≤1 day, 1-3 days (≤3 days), 3-7 days (≤7 days), and >7 days. Clinical characteristics related to weaning outcomes within each group are presented in Tables S1-S4. Additionally, the impact of Cdyn-MP on weaning outcomes was analyzed using time-dependent ROC curves. A detailed outline of the research methodology is provided in Fig. S1.
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Fig. S1 Detailed research process flowchart.

Subgroup analysis
Subgroup analyses were performed based on age, sex, BMI, smoking status, SOFA score at admission, and admission category to examine the relationship between Cdyn-MP and weaning outcomes. The results revealed a consistent correlation between Cdyn-MP levels and weaning outcomes (see Fig. S3). Moreover, no significant interaction was found between these characteristics and Cdyn-MP (p for interaction > 0.05) (Fig. S3).


Table S1 Characteristics of mechanically ventilated patients undergoing extubation within ≤1 day following their initial SBT.
	[bookmark: _Hlk156639353]Characteristic
	All
	Weaning Success
	Weaning Failure
	p-value

	
	(n=133)
	(n=119)
	(n=14)
	

	Age (years)
	68.5 (57.8, 76.8)
	68.4 (56.7, 76.4)
	72.5 (67.6, 77.7)
	0.229

	Sex, male
	66 (49.6)
	59 (49.6)
	7 (50.0)
	0.976

	BMI ( kg/m2)
	28.8 (24.6, 32.9)
	29.0 (24.6, 33.1)
	26.7 (23.2, 32.0)
	0.420

	Smoking history
	19 (14.3)
	17 (14.3)
	2 (14.3)
	1.000

	SOFA score at ICU 
admission
	6.0 (4.0, 9.0)
	6.0 (4.0, 9.0)
	7.0 (5.0, 9.0)
	0.390

	Admission type

	Medical
	70 (52.6)
	64 (53.8)
	6 (42.9)
	0.439

	Surgery
	35 (26.3)
	30 (25.2)
	5 (35.7)
	0.521

	Emergency
	28 (21.1)
	25 (21.0)
	3 (21.4)
	1.000

	Laboratory indicators before SBT

	WBC (×109/L)
	11.3 (8.4, 14.5)
	10.6 (8.3, 14.1)
	18.2 (11.2, 19.9)
	0.002

	PLT (×109/L)
	169.0 (131.0, 226.5)
	169.0 (128.5, 224.5)
	163.5 (144.8, 258.8)
	0.403

	Hb (g/dL)
	10.0 (9.1, 11.7)
	10.0 (9.0, 11.7)
	9.2 (9.1, 11.6)
	0.687

	ALB (g/dL)
	3.0 (2.7, 3.4)
	3.0 (2.7, 3.4)
	3.0 (2.5, 3.1)
	0.789

	SCr (mg/dl)
	1.0 (0.7, 1.6)
	1.0 (0.7, 1.6)
	1.1 (1.0, 1.3)
	0.611

	Respiratory mechanics parameters before the initial SBT

	VT (ml)
	451.0 (396.0, 533.0)
	451.0 (394.5, 539.0)
	460.0 (406.5, 524.5)
	0.924

	RR (bpm)
	18.0 (15.0, 22.0)
	18.0 (14.0, 22.0)
	18.0 (18.0, 24.0)
	0.161

	PEEP (cmH2O)
	5.0 (5.0, 5.0)
	5.0 (4.7, 5.0)
	5.5 (5.0, 8.6)
	0.010

	Pplat (cmH2O)
	17.0 (14.0, 20.0)
	16.5 (14.0, 19.0)
	21.0 (19.6, 22.8)
	0.008

	Ppeak (cmH2O)
	15.0 (11.0, 20.0)
	13.5 (11.0, 18.5)
	25.5 (22.2, 28.0)
	< 0.001

	ΔPaw (cmH2O)
	9.5 (6.0, 15.0)
	9.0 (6.0, 14.0)
	18.5 (15.5, 21.8)
	< 0.001

	Cdyn (ml/cmH2O)
	47.4 (29.9, 71.8)
	50.8 (32.8, 73.6)
	24.1 (21.2, 29.2)
	< 0.001

	MP (J/min)
	7.7 (4.6, 13.8)
	6.7 (4.1, 11.5)
	17.1 (14.2, 19.3)
	< 0.001

	Cdyn-MP (J/min×
cmH2O/ml×10-3)
	158.5 (55.9, 404.2)
	129.1 (52.9, 346.3)
	815.0 (486.2, 891.3)
	< 0.001

	FiO2 (%)
	40.0 (40.0, 50.0)
	40.0 (40.0, 50.0)
	40.0 (40.0, 50.0)
	0.256

	Outcomes (days)
	
	
	
	
	

	Duration of IMV
	1.5 (1.2, 2.3)
	1.4 (1.1, 2.1)
	5.4 (1.9, 7.6)
	< 0.001

	ICU LOS
	4.0 (2.8, 6.7)
	3.9 (2.8, 6.0)
	9.5 (3.0, 15.8)
	0.028

	Hospital LOS
	9.8 (6.6, 18.1)
	9.5 (6.7, 17.4)
	22.3 (4.9, 39.1)
	0.114


Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%).
BMI: body mass index; SOFA: Sequential Organ Failure Assessment; SBT: spontaneous breathing trial; WBC: white blood cell count; PLT: platelet count; Hb: hemoglobin; ALB: albumin; SCr: serum creatinine; VT: tidal volume; RR: respiratory rate; PEEP: positive end expiratory pressure; Pplat: plateau pressure; Ppeak: peak inspiratory pressure; ΔPaw: dynamic driving pressure; Cdyn: dynamic lung compliance; MP: mechanical power; Cdyn-MP: MP normalized to Cdyn; FiO2: fraction of inspired oxygen; IMV: invasive mechanical ventilation; ICU: Intensive Care Unit; LOS; length of stay.


Table S2 Characteristics of mechanically ventilated patients undergoing extubation within ≤3 day following their initial SBT.
	Characteristic
	All
	Weaning Success
	Weaning Failure
	p-value

	
	(n=117)
	(n=88)
	(n=29)
	

	Age (years)
	69.7 (56.3, 82.6)
	66.5 (52.9, 79.4)
	71.9 (58.6, 84.0)
	0.181

	Sex, male
	63 (53.8)
	48 (54.5)
	15 (51.7)
	0.792

	BMI ( kg/m2)
	26.2 (23.5, 31.7)
	26.3 (23.1, 31.7)
	25.3 (23.8, 30.6)
	0.957

	Smoking history
	8 ( 6.8)
	5 (5.7)
	3 (10.3)
	0.407

	SOFA score at ICU
 admission
	7.0 (4.0, 9.0)
	6.0 (4.0, 9.0)
	8.0 (6.0, 9.0)
	0.037

	Admission type

	Medical
	58 (49.6)
	44 (50)
	14 (48.3)
	0.872

	Surgery
	43 (36.8)
	36 (40.9)
	7 (24.1)
	0.104

	Emergency
	16 (13.7)
	8 (9.1)
	8 (27.6)
	0.025

	Laboratory indicators before SBT

	WBC (×109/L)
	10.8 (8.1, 14.9)
	10.6 (7.9, 16.1)
	11.2 (9.6, 13.2)
	0.649

	PLT (×109/L)
	157.5 (112.0, 205.0)
	162.0 (112.0, 216.5)
	151.5 (108.8, 177.8)
	0.625

	Hb (g/dL)
	10.3 (9.1, 11.6)
	10.2 (8.9, 11.4)
	10.8 (9.7, 12.5)
	0.086

	ALB (g/dL)
	2.8 (2.5, 3.3)
	2.9 (2.5, 3.5)
	2.8 (2.5, 3.2)
	0.555

	SCr (mg/dl)
	0.9 (0.7, 1.6)
	0.9 (0.7, 1.6)
	0.9 (0.8, 1.3)
	0.73

	Respiratory mechanics parameters before the initial SBT

	VT (ml)
	437.0 (390.0, 518.0)
	438.5 (390.0, 515.2)
	431.0 (401.0, 518.0)
	0.995

	RR (bpm)
	18.0 (15.0, 20.0)
	18.0 (15.0, 20.0)
	18.0 (17.0, 20.0)
	0.226

	PEEP (cmH2O)
	5.0 (5.0, 6.0)
	5.0 (5.0, 5.2)
	5.6 (5.0, 8.0)
	0.008

	Pplat (cmH2O)
	17.8 (15.0, 20.0)
	17.4 (15.0, 20.0)
	18.0 (16.0, 20.0)
	0.340

	Ppeak (cmH2O)
	19.0 (14.7, 24.0)
	17.0 (13.0, 23.2)
	23.0 (19.0, 26.0)
	0.001

	ΔPaw (cmH2O)
	14.0 (9.0, 17.0)
	12.0 (8.0, 15.2)
	16.0 (14.0, 19.0)
	< 0.001

	Cdyn (ml/cmH2O)
	33.0 (24.8, 51.7)
	36.6 (28.6, 59.1)
	26.9 (22.5, 33.3)
	< 0.001

	MP (J/min)
	9.6 (5.9, 15.6)
	8.4 (5.2, 13.5)
	12.3 (9.0, 22.1)
	< 0.001

	Cdyn-MP (J/min×
cmH2O/ml×10-3)
	308.7 (123.5, 537.1)
	234.6 (106.4, 425.9)
	470.4 (338.9, 658.6)
	< 0.001

	FiO2 (%)
	40.0 (40.0, 50.0)
	40.0 (40.0, 50.0)
	40.0 (40.0, 50.0)
	0.350

	Outcomes (days)
	
	
	
	
	

	Duration of IMV
	2.6 (2.0, 3.4)
	2.5 (1.8, 3.1)
	3.3 (2.6, 9.0)
	0.002

	ICU LOS
	4.9 (3.9, 7.3)
	4.6 (3.7, 6.0)
	6.7 (4.8, 11.4)
	< 0.001

	Hospital LOS
	13.0 (8.7, 19.3)
	12.3 (8.6, 17.6)
	16.8 (9.0, 26.2)
	0.069


Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%).
BMI: body mass index; SOFA: Sequential Organ Failure Assessment; SBT: spontaneous breathing trial; WBC: white blood cell count; PLT: platelet count; Hb: hemoglobin; ALB: albumin; SCr: serum creatinine; VT: tidal volume; RR: respiratory rate; PEEP: positive end expiratory pressure; Pplat: plateau pressure; Ppeak: peak inspiratory pressure; ΔPaw: dynamic driving pressure; Cdyn: dynamic lung compliance; MP: mechanical power; Cdyn-MP: MP normalized to Cdyn; FiO2: fraction of inspired oxygen; IMV: invasive mechanical ventilation; ICU: Intensive Care Unit; LOS; length of stay.


Table S3 Characteristics of mechanically ventilated patients undergoing extubation within ≤7 day following their initial SBT.
	Characteristic
	All
	Weaning Success
	Weaning Failure
	p-value

	
	(n=101)
	(n=43)
	(n=58)
	

	Age (years)
	66.7 (55.3, 75.8)
	66.8 (53.7, 73.2)
	66.7 (58.3, 77.7)
	0.387

	Sex, male
	64 (63.4)
	30 (69.8)
	34 (58.6)
	0.250

	BMI ( kg/m2)
	28.6 (24.0, 33.9)
	28.4 (23.7, 33.1)
	28.8 (26.2, 34.4)
	0.184

	Smoking history
	15 (14.9)
	6 (14)
	9 (15.5)
	0.827

	SOFA score at ICU admission
	8.0 (6.0, 11.0)
	7.0 (5.0, 10.0)
	9.0 (7.0, 11.0)
	0.126

	Admission type

	Medical
	60 (59.4)
	24 (55.8)
	36 (62.1)
	0.527

	Surgery
	22 (21.8)
	9 (20.9)
	13 (22.4)
	0.858

	Emergency
	19 (18.8)
	10 (23.3)
	9 (15.5)
	0.325

	Laboratory indicators before SBT

	WBC (×109/L)
	11.9 (9.2, 15.7)
	12.5 (10.5, 15.7)
	11.4 (8.4, 15.3)
	0.356

	PLT (×109/L)
	154.7 (105.5, 233.8)
	135.0 (103.5, 280.5)
	162.0 (106.8, 219.5)
	0.867

	Hb (g/dL)
	9.5 (8.4, 11.1)
	9.6 (8.6, 11.6)
	9.4 (8.4, 11.1)
	0.738

	ALB (g/dL)
	2.8 (2.5, 3.2)
	2.9 (2.5, 3.2)
	2.7 (2.3, 3.2)
	0.627

	SCr (mg/dl)
	1.4 (0.9, 2.2)
	1.6 (1.0, 2.4)
	1.3 (0.9, 2.2)
	0.587

	Respiratory mechanics parameters before the initial SBT

	VT (ml)
	449.0 (400.0, 504.0)
	453.0 (417.0, 556.0)
	443.0 (393.1, 499.0)
	0.096

	RR (bpm)
	20.0 (16.0, 24.0)
	18.0 (15.0, 22.2)
	20.0 (16.0, 24.0)
	0.080

	PEEP (cmH2O)
	5.3 (5.0, 9.2)
	5.0 (5.0, 6.0)
	7.0 (5.0, 10.0)
	< 0.001

	Pplat (cmH2O)
	18.0 (15.0, 21.0)
	17.0 (15.0, 19.0)
	19.5 (14.2, 22.8)
	0.126

	Ppeak (cmH2O)
	21.0 (17.0, 25.0)
	18.0 (16.0, 22.5)
	23.5 (19.1, 27.0)
	0.001

	ΔPaw (cmH2O)
	14.9 (11.0, 17.0)
	14.0 (10.8, 16.8)
	15.6 (12.8, 18.0)
	0.095

	Cdyn (ml/cmH2O)
	31.6 (24.9, 39.8)
	36.6 (28.0, 55.8)
	29.5 (24.3, 34.7)
	0.001

	MP (J/min)
	14.0 (9.2, 17.5)
	12.0 (8.7, 16.0)
	14.7 (10.5, 18.9)
	0.021

	Cdyn-MP (J/min×
cmH2O/ml×10-3)
	423.9 (238.3, 658.6)
	319.0 (193.5, 549.4)
	538.6 (353.1, 696.3)
	< 0.001

	FiO2 (%)
	45.0 (40.0, 50.0)
	40.0 (40.0, 50.0)
	50.0 (40.0, 50.0)
	0.013

	Outcomes (days)
	
	
	
	
	

	Duration of IMV
	5.8 (4.7, 7.4)
	5.7 (4.5, 6.6)
	6.1 (4.8, 8.6)
	0.061

	ICU LOS
	8.6 (6.4, 11.0)
	7.7 (6.1, 9.2)
	9.7 (7.5, 11.2)
	0.016

	Hospital LOS
	18.5 (13.0, 29.0)
	15.3 (12.8, 29.4)
	18.6 (13.2, 28.4)
	0.744


Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%).
BMI: body mass index; SOFA: Sequential Organ Failure Assessment; SBT: spontaneous breathing trial; WBC: white blood cell count; PLT: platelet count; Hb: hemoglobin; ALB: albumin; SCr: serum creatinine; VT: tidal volume; RR: respiratory rate; PEEP: positive end expiratory pressure; Pplat: plateau pressure; Ppeak: peak inspiratory pressure; ΔPaw: dynamic driving pressure; Cdyn: dynamic lung compliance; MP: mechanical power; Cdyn-MP: MP normalized to Cdyn; FiO2: fraction of inspired oxygen; IMV: invasive mechanical ventilation; ICU: Intensive Care Unit; LOS; length of stay.


Table S4 Characteristics of mechanically ventilated patients undergoing extubation within >7 day following their initial SBT.
	Characteristic
	All
	Weaning Success
	Weaning Failure
	p-value

	
	(n=55)
	(n=25)
	(n=30)
	

	Age (years)
	65.7 (55.1, 75.5)

	62.2 (54.3, 75.5)
	69.2 (57.8, 71.0)

	0.327


	Sex, male
	32 (58.2)
	10 (40.0)
	22 (73.3)
	0.013

	BMI ( kg/m2)
	30.0 (26.0, 37.8)
	30.0 (24.4, 37.0)
	30.6 (26.6, 37.8)
	0.344

	Smoking history
	3 ( 5.5)
	0 (0.0)
	3 (10.0)
	0.242

	SOFA score at ICU
admission
	9.0 (6.0, 12.0)
	9.0 (4.0, 11.0)
	9.0 (7.0, 13.0)
	0.249

	Admission type


	Medical
	22 (40.0)
	12 (48.0)
	10 (33.3)
	0.269

	Surgery
	19 (34.5)
	8 (32.0)
	11 (36.7)
	0.717

	Emergency
	14 (25.5)
	5 (20.0)
	9 (30.0)
	0.397

	Laboratory indicators before SBT

	WBC (×109/L)
	14.0 (11.1, 17.5)
	14.2 (9.1, 16.8)
	13.5 (12.4, 17.9)
	0.302

	PLT (×109/L)
	132.0 (101.8, 216.0)
	155.0 (115.6, 220.5)
	128.5 (95.9, 189.0)
	0.233

	Hb (g/dL)
	10.3 (8.6, 11.6)
	10.8 (8.8, 11.9)
	9.2 (8.6, 10.9)
	0.545

	ALB (g/dL)
	2.9 (2.3, 3.4)
	2.9 (2.3, 3.4)
	2.9 (2.3, 3.6)
	0.701

	SCr (mg/dl)
	1.2 (0.8, 1.7)
	0.9 (0.6, 1.7)
	1.3 (0.9, 1.7)
	0.110

	Respiratory mechanics parameters before the initial SBT

	VT (ml)
	445.0 (362.5, 504.8)
	397.0 (344.0, 482.0)
	459.2 (410.2, 507.1)
	0.098

	RR (bpm)
	23.5 (20.0, 27.5)
	23.0 (20.0, 25.0)
	24.0 (19.2, 29.5)
	0.509

	PEEP (cmH2O)
	7.0 (5.0, 11.1)
	5.0 (5.0, 5.0)
	10.0 (7.2, 12.0)
	< 0.001

	Pplat (cmH2O)
	20.0 (16.0, 24.5)
	17.0 (14.0, 20.0)
	22.2 (18.6, 26.0)
	< 0.001

	Ppeak (cmH2O)
	22.0 (19.0, 29.0)
	19.0 (16.0, 22.0)
	28.0 (21.0, 30.0)
	< 0.001

	ΔPaw (cmH2O)
	15.0 (12.0, 18.0)
	14.0 (11.0, 17.0)
	15.5 (13.1, 18.0)
	0.075

	Cdyn (ml/cmH2O)
	30.0 (24.0, 39.8)
	28.4 (24.4, 40.5)
	30.3 (24.0, 37.8)
	0.673

	MP (J/min)
	16.7 (10.8, 22.6)
	10.8 (8.6, 16.7)
	20.9 (13.9, 26.0)
	< 0.001

	Cdyn-MP (J/min×
cmH2O/ml×10-3)
	566.0 (323.1, 887.0)
	376.3 (309.9, 567.7)
	793.9 (485.7, 1077.4)
	< 0.001

	FiO2 (%)
	50.0 (40.0, 50.0)
	40.0 (40.0, 50.0)
	50.0 (40.0, 60.0)
	0.022

	Outcomes (days)
	
	
	
	
	

	Duration of IMV
	10.6 (8.9, 14.1)
	10.0 (8.8, 11.5)
	11.4 (9.7, 16.2)
	0.080

	ICU LOS
	14.7 (10.6, 19.4)
	12.6 (10.1, 18.1)
	15.8 (12.1, 19.6)
	0.398

	Hospital LOS
	20.6 (16.8, 34.3)
	19.9 (17.9, 26.9)
	26.9 (15.8, 39.0)
	0.283


Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%).
BMI: body mass index; SOFA: Sequential Organ Failure Assessment; SBT: spontaneous breathing trial; WBC: white blood cell count; PLT: platelet count; Hb: hemoglobin; ALB: albumin; SCr: serum creatinine; VT: tidal volume; RR: respiratory rate; PEEP: positive end expiratory pressure; Pplat: plateau pressure; Ppeak: peak inspiratory pressure; ΔPaw: dynamic driving pressure; Cdyn: dynamic lung compliance; MP: mechanical power; Cdyn-MP: MP normalized to Cdyn; FiO2: fraction of inspired oxygen; IMV: invasive mechanical ventilation; ICU: Intensive Care Unit; LOS; length of stay.


[image: ] Fig. S2 Density profile of Cdyn-MP in mechanically ventilated patients stratified by weaning outcomes.





[image: ] Fig. S3 Subgroup analysis of the association between Cdyn-MP (per100 J/min×cmH2O/ml×10-3) and weaning outcomes. BMI and SOFA score at admission were stratified based on whether they were above or below the median values (BMI: 28.1 kg/m2, SOFA score: 7).
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