	
eTable S1: Perioperative data on cardiac structure, biomarkers, and functional capacity

	Variables
	Control Group
 (N=26)
	T2DM Group
（n=28）
	Statistical test result

	LVEF (%)
	
	
	

	Pre-op (nc:nt=26:28)
	27.5(23.00-32.50)
	25.00(22.25-28.00)
	 Un-adjust P =.203

	3-month (nc:nt=23:28)
	29.00(25.00-38.70)
	30.00(24.50-31.50)
	 Un-adjust P =.622

	6-month (nc:nt=23:27)
	33.00(22.60-42.00)
	32.00(27.00-35.50)
	 Un-adjust P =.977

	12-month (nc:nt=23:27)
	37.20(25.50-43.50)
	34.20(30.00-40.00)
	 Un-adjust P =.704

	24-month (nc:nt=16:25)
	39.00(30.00-45.00)
	40.00(30.00-42.00)
	 Un-adjust P =.556

	Longitudinal Analysis
	—
	—
	Interaction P=.387
Main effect (group) P=.608
Main effect (time) P<.001


	6MWT (m)
	
	
	

	3-month (nc:nt=23:28)
	334.70(325.20-354.35)
	292.49(276.23-327.09)
	Adjust P < .001

	6-month (nc:nt=23:28)
	398.58(292.89-429.33)
	362.96(310.13-408.57)
	Adjust P = .021

	12-month (nc:nt=23:27)
	383.52(298.52-417.24)
	354.26(347.67-369.12)
	Un-adjust P = .437

	24-month (nc:nt=16:25)
	341.23(324.76-445.64)
	339.43(325.29-350.87)
	Un-adjust P = .377

	Longitudinal Analysis
	—
	—
	Interaction P=.996
Main effect (group) P=.043
Main effect (time) P=.120


	VO2 max (mL/kg/min)
	
	
	

	3-month (nc:nt=23:28)
	17.10(15.96-20.05)
	15.74(14.70-17.33)
	Adjust P = .012

	6-month (nc:nt=23:28)
	20.42(19.45-23.24)
	18.21(15.99-20.26)
	Adjust P = .020

	12-month (nc:nt=23:28)
	20.88(20.53-21.79)
	18.85(18.46-19.61)
	Adjust P < .001

	24-month (nc:nt=16:25)
	20.28(18.48-21.12)
	18.19(17.40-18.65)
	Adjust P =. 004

	Longitudinal Analysis
	—
	—
	Interaction P=.682
Main effect (group) P=.013
Main effect (time) P<.001


	BNP (ng/L)
	
	
	

	Pre-op (nc:nt=26:28)
	1624(1337-2157)
	2152(1376-2270)
	Un-adjust P =.164

	3-month (nc:nt=23:28)
	494(392-645)
	409(339-673)
	Un-adjust P =.211

	6-month (nc:nt=23:28)
	423(269-466)
	486(276-596)
	Un-adjust P =.140

	12-month (nc:nt=23:28)
	182(139-224)
	227(180-256)
	Un-adjust P =.086

	24-month (nc:nt=16:25)
	143(110-197)
	156(116-202)
	Un-adjust P =.989

	Longitudinal Analysis
	—
	—
	Interaction P=.744
Main effect (group) P=.398
Main effect (time) P<.001


	LVEDd (mm)
	
	
	

	Pre-op (nc:nt=26:28) 
	67.10(66.20-74.00)
	66.00(59.00-70.00)
	Un-adjust P =.205

	3-month (nc:nt=23:28)
	56.00(49.00-60.10)
	58.10(54.16-62.00)
	Adjust P < .001

	6-month (nc:nt=23:27)
	54.00(52.00-54.00)
	53.00(52.00-58.00)
	Un-adjust P =.144

	12-month (nc:nt=23:27)
	51.00(47.00-53.00)
	53.00(51.00-55.00)
	Adjust P = .012

	24-month (nc:nt=16:25)
	49.00(46.00-51.00)
	49.00(47.00-52.00)
	Un-adjust P =.538

	Longitudinal Analysis
	—
	—
	Interaction P=.121
Main effect (group) P<.001
Main effect (time) P<.001


	LVESd (mm)
	
	
	

	Pre-op (nc:nt=26:28)
	54.75(54.00-60.00)
	54.50(48.00-58.00)
	Un-adjust P = .354

	3-month (nc:nt=23:28)
	48.00(46.00-54.00)
	51.00(47.50-53.00)
	Un-adjust P = .142

	6-month (nc:nt=23:27)
	47.50(43.00-49.00)
	50.00(45.50-51.00)
	Adjust P = .008

	12-month (nc:nt=23:27)
	45.00(44.00-47.00)
	49.00(46.00-50.00)
	Adjust P = .004

	24-month (nc:nt=16:25)
	46.00(44.00-49.50)
	44.50(44.00-48.00)
	Un-adjust P = .462

	Longitudinal Analysis
	—
	—
	Interaction P=.913
Main effect (group) P=.159
Main effect (time) P<.001


	LVEDd/LVESd 
	
	
	

	Pre-op (nc:nt=26:28)
	1.21(1.20-1.23)
	1.21(1.18-1.24)
	Un-adjust P = .433

	3-month (nc:nt=23:28)
	1.15(1.13-1.20)
	1.19(1.15-1.22)
	Adjust P = .092

	6-month (nc:nt=23:27)
	1.13(1.09-1.17)
	1.11(1.07-1.12)
	Adjust P = .004

	12-month (nc:nt=23:27)
	1.10(1.05-1.12)
	1.08(1.05-1.12)
	Un-adjust P = .335

	24-month (nc:nt=16:25)
	1.06(1.00-1.09)
	1.08(1.06-1.11)
	Adjust P = .096

	Longitudinal Analysis
	—
	—
	Interaction P=.007
Main effect (group) P=.012
Main effect (time) P<.001


	TAPSE (cm)
	
	
	

	Pre-op (nc:nt=26:28)
	1.20(1.10-1.53)
	1.34(1.14-1.49)
	Un-adjust P = .363

	3-month (nc:nt=23:28)
	1.70(1.40-1.83)
	1.50(1.40-1.60)
	Un-adjust P = .466

	6-month (nc:nt=23:27)
	1.50(1.40-1.65)
	1.40(1.35-1.60)
	Un-adjust P = .876

	12-month (nc:nt=23:27)
	1.40(1.35-1.60)
	1.40(1.30-1.60)
	Un-adjust P = .682

	24-month (nc:nt=16:25)
	1.70(1.50-1.80)
	1.60(1.50-1.70)
	Un-adjust P = .315

	Longitudinal Analysis
	—
	—
	Interaction P=.962
Main effect (group) P=.482
Main effect (time) P=.002


	AVOF (%)
	
	
	

	3-month (nc:nt=23:28)
	22.20(13.30-24.80)
	15.50(13.00-20.70)
	Un-adjust P = .097

	6-month (nc:nt=23:27)
	50.80(43.00-57.40)
	40.00(39.00-52.50)
	Adjust P = .044

	12-month (nc:nt=23:27)
	50.20(33.30-57.30)
	36.50(32.00-47.20)
	Adjust P = .040

	24-month (nc:nt=16:25)
	46.60(44.00-50.00)
	32.00(30.00-41.50)
	Adjust P < .001

	Longitudinal Analysis
	—
	—
	Interaction P<.001
Main effect (group) P=.266
Main effect (time) P<.001


	Eccentricity Index
	
	
	

	3-month (nc:nt=23:28)
	0.90(0.84-1.04)
	0.91(0.83-1.03)
	Un-adjust P = .910

	6-month (nc:nt=23:27)
	0.98(0.96-1.03)
	1.00(0.96-1.04)
	Un-adjust P = .546

	12-month (nc:nt=23:27)
	1.02(0.95-1.11)
	1.10(0.97-1.12)
	Un-adjust P = .465

	24-month (nc:nt=16:25)
	1.16(1.14-1.22)
	1.18(1.09-1.25)
	Un-adjust P = .779

	Longitudinal Analysis
	—
	—
	Interaction P=.895
Main effect (group) P=.870
Main effect (time) P<.001


	|LV-GLS| (%)
	
	
	

	Pre-op (nc:nt=26:28)
	8.47(6.96-10.07)
	9.19(6.90-10.20)
	Un-adjust P = .580

	3-month (nc:nt=23:28)
	11.34(10.69-14.14)
	11.47(10.33-12.86)
	Un-adjust P = .747

	6-month (nc:nt=23:27)
	13.34(12.62-15.67)
	13.66(12.71-14.94)
	Un-adjust P = .755

	12-month (nc:nt=23:27)
	12.60(11.70-14.70)
	10.21(9.10-12.12)
	Adjust P <.001

	24-month (nc:nt=16:25)
	13.91(13.59-14.97)
	12.01(10.10-12.81)
	Adjust P = .012

	Longitudinal Analysis
	—
	—
	Interaction P=.783
Main effect (group) P=.787
Main effect (time) P<.001


	sST-2 (ng/ml)
	
	
	

	Pre-op (nc:nt=26:28)
	134.89(123.87-162.80)
	147.74(124.72-167.22)
	Un-adjust P = .580

	3-month (nc:nt=23:28)
	93.65(82.89-111.12)
	111.95(85.51-115.67)
	Un-adjust P = .298

	6-month (nc:nt=23:28)
	81.45(69.23-87.80)
	95.90(86.19-104.66)
	Adjust P < .001

	12-month (nc:nt=23:28)
	66.03(63.04-71.13)
	88.85(82.00-95.34)
	Adjust P < .001

	24-month (nc:nt=16:25)
	38.09(32.82-56.89)
	65.01(54.50-68.10)
	Adjust P = .012

	Longitudinal Analysis
	—
	—
	Interaction P=.048
Main effect (group) P<.001
Main effect (time) P<.001


	HbA1c (mmol/mol)
	
	
	

	Pre-op (nc:nt=26:28)
	6.63(6.02-7.97)
	8.69(7.82-9.74)
	Adjust P < .001

	3-month (nc:nt=23:28)
	5.63(5.02-6.97)
	7.54(6.77-8.53)
	Adjust P < .001

	6-month (nc:nt=23:28)
	4.87(4.68-5.94)
	6.59(6.20-7.03)
	Adjust P < .001

	12-month (nc:nt=23:28)
	4.63(4.15-5.77)
	8.02(7.83-8.71)
	Adjust P < .001

	24-month (nc:nt=16:25)
	5.17(4.86-7.45)
	8.21(8.02-8.76)
	Adjust P < .001

	Longitudinal Analysis
	—
	—
	Interaction P =.083
Main effect (group) P<.001
Main effect (time) P=.120


	TyG index
	
	
	

	Pre-op (nc:nt=26:28)
	8.52(8.40-8.75)
	10.22(9.46-10.67)
	Adjust P < .001

	3-month (nc:nt=23:28)
	8.52(8.07-8.95)
	9.74(9.37-10.32)
	Adjust P < .001

	6-month (nc:nt=23:28)
	8.85(8.35-8.99)
	9.13(8.21-9.97)
	Adjust P =.218

	12-month (nc:nt=23:28)
	8.63(8.19-8.92)
	9.59(8.81-10.28)
	Adjust P = .005

	24-month (nc:nt=16:25)
	8.00(7.83-8.54)
	9.58(8.04-10.03)
	Adjust P =.065

	Longitudinal Analysis
	—
	—
	Interaction P = .245
Main effect (group) P<.001
Main effect (time) P =.365




LVEF:
6MWT: 6-minute walk test
VO2 max: Maximum volume of oxygen consumption per unit of time
BNP: B-type natriuretic peptide
LVEDd: Left ventricular end-diastolic diameter
LVESd: Left ventricular end-systolic diameter
TAPSE: Tricuspid annular plane systolic excursion
AVOF: Aortic valve opening frequency
|LV-GLS|: Absolute values of left ventricular global longitudinal strain
sST-2: Soluble suppression of tumorigenicity 2
HbA1c: Hemoglobin A1c or Glycated hemoglobin
TyG index: Triglyceride-glucose index 
The sample size for the control group at the 3-,6-, and 12-month time point (n=23) reflects the attrition of three patients due to early mortality (two in-hospital deaths and one death within one month post-discharge). Subsequent reductions in sample size at later time points are due to patients not yet having reached those scheduled follow-up visits.


















	eTable S2: Comparison of LVAD operating parameters during follow-up

	Time point
	Parameter
	Control
	T2DM
	P Value

	3 months
n=23 vs. 28
	Speed (RPM)
	5300(3400-5700)
	5000(3300-5600)
	.427

	
	Flow (L/min)
	4.8(3.7-5.1)
	4.9(4.4-5.5)
	.325

	
	Power (Watts)
	4.6(4.3-5.8)
	5.1(4.3-5.7)
	.820

	6 months
n=23 vs. 28
	Speed (RPM)
	5200(3600-5600)
	5100(2900-5400)
	.374

	
	Flow (L/min)
	4.6(4.3-4.9)
	4.5(4.4-4.8)
	.438

	
	Power (Watts)
	5.6(4.7-6.6)
	4.8(3.9-6.3)
	.145

	12 months
n=23 vs. 28
	Speed (RPM)
	5410(3370-5700)
	5000(2870-5500)
	.272

	
	Flow (L/min)
	5.0(4.6-5.7)
	4.9(4.6-5.6)
	.719

	
	Power (Watts)
	6.7(5.4-7.3)
	6.2(4.8-7.2)
	.405

	24 months
n=16 vs. 25
	Speed (RPM)
	5100(3600-5300)
	5000(3000-5300)
	.378

	
	Flow (L/min)
	4.9(4.6-5.6)
	5.2(4.6-5.8)
	.336

	
	Power (Watts)
	6.1(4.3-7.0)
	6.0(3.7-7.4)
	.669










Data are presented as median (interquartile range). This comparative analysis was performed to confirm the comparability of mechanical unloading conditions between groups when assessing cardiac structural and functional parameters. The sample size for the control group at the 3-, 6-, and 12-month time point (n=23) reflects the attrition of three patients due to early mortality (two in-hospital deaths and one death within one month post-discharge). Subsequent reductions in sample size at later time points are due to patients not yet having reached those scheduled follow-up visits. The specific number of patients analyzed at each time point is provided in parentheses under the time point header (T2DM group vs. Control group). P values were derived from the Mann-Whitney U test for between-group comparisons at each respective time point. Abbreviations: LVAD, left ventricular assist device; RPM, revolutions per minute; T2DM, type 2 diabetes mellitus.











	eTable S3: Baseline characteristics and medication use in the entire LVAD cohort, stratified by myocardial fibrosis status

	Variables
	Control
(N=45)
	Myocardial fibrosis
(n=6)
	P Value

	Age (year)
	62(49-68)
	56(52-64)
	.700†

	Gender (male, %)
	41,91.11%
	6,100%
	.998‡

	BMI (kg/m2)
	23.39(21.84-25.18)
	23.49(23.26-27.45)
	.281†

	NYHA ≥ III
	35,77.77%
	3, 50%
	.165‡

	Etiology (DCM, %)
	30,66.66%
	0
	.003‡

	Medical History (n, %)
	
	
	

	T2DM
	22,48.88%
	6,100%
	.027‡

	Atrial fibrillation
	9,20.00%
	2,33.33%
	.598‡

	Hypertension
	24,53.33%
	1,16.66%
	.191‡

	Critical preoperative condition
	10,22.22%
	2,33.33%
	.616‡

	Pulmonary hypertension 
	10,22.22%
	2,33.33%
	.616‡

	Kidney dysfunction 
	11,24.44%
	2,33.33%
	.638‡

	Liver dysfunction 
	2,4.44%
	0
	.997‡

	Autoimmune diseases
	3,6.66%
	1,16.66%
	.404‡

	Prior cardiac surgery
	0
	0
	—

	Prior non-cardiac surgery
	5,11.11%
	0
	.998‡

	PCI
	8,17.77%
	2,33.33%
	.584‡

	LVAD type (n, %)
	
	
	.466†

	 EVAHEART
	3,6.66%
	1,16.66%
	

	 HEART-Con
	10,22.22%
	2,33.33%
	

	 Brio-HEART
	3,6.66%
	0
	

	 Cor-HEART 6
	29,64.44%
	3,50%
	

	Combined procedure (n, %)
	
	
	.209†

	 None
	11,24.44%
	0
	

	 CABG +/- LVAR
	15,33.33%
	2,33.33%
	

	 Valve repair
	19,42.22%
	4,66.66%
	

	CPB time (minutes)
	160(134-189)
	165(144-182)
	.809†

	ACC time (minutes)
	103(94-122)
	115(112-118)
	.617†

	Follow-up medications (n, %) 
	
	
	

	SGLT2 
	23,51.11%
	3,50%
	.998‡

	Duration of therapy (months)
	13.50(13.00-15.00)
	16.00(14.00-16.00)
	

	ACEI/ARB/ARNI
	37,82.22%
	5,83.33%
	.998‡

	Duration of therapy (months)
	18.50(16.50-21.00)
	19.00(18.50-20.00)
	.442†

	Mineralocorticoid antagonist
	39,86.66%
	6,100%
	.999‡

	 Duration of therapy (months)
	20.00(19.00-22.00)
	20.00(14.00-22.00)
	.383†

	Beta-blocker
	35,77.77%
	6,100%
	.331‡

	 Duration of therapy (months)
	18.50(13.00-20.00)
	16.00(14.00-17.00)
	.807†

	Antihyperglycemic therapy
	25,55.55%
	6,100%
	.070‡

	  Duration of therapy (months)
	22.00(21.00-22.50)
	21.00(14.00-22.50)
	.815†



† P value derived from the Mann-Whitney U test (for continuous variables).
‡ P value derived from Fisher's exact test (for categorical variables).
CABG: Coronary artery bypass grafting
BMI: Body mass index
LVEF: Left ventricular ejection fraction
LVAR: Left Ventricular Aneurysm Repair
DCM: Dilated cardiomyopathy
PCI: Percutaneous coronary intervention
Pre-op: preoperative 
CPB: Cardiopulmonary bypass
ACC: Aortic cross-clamp
ACEI: Angiotensin-converting enzyme inhibitor
ARB: Angiotensin II receptor blocker
ARNI: Angiotensin receptor–neprilysin inhibitor
SGL2: Sodium-glucose cotransporter 2
GLP-1: Glucagon-like peptide-1
a: Critical Preoperative Condition was defined as the presence of one or more of the following: preoperative extracorporeal membrane oxygenation (ECMO) support, intra-aortic balloon pump (IABP) support, or refractory cardiogenic shock.






	eTable S4. Time-specific correlation coefficients for key variables

	Variable pair
	Pre-op (r, P)
	3-m (r, P)
	6-m (r, P)
	12-m (r, P)
	24-m (r, P)

	TyG vs. sST2
	(.156, .275)
	(.183, .200)
	(.625, <.001)
	(.594, <.001)
	(.713, <.001)

	TyG vs. HbA1c
	(.499, <.001)
	(.545, <.001)
	(.127, .375)
	(.345, .013)
	(.314, .045)

	sST2 vs. |LV-GLS|
	(.159, .254)
	(-.254, .072)
	(-.069, .636)
	(-.276, .052)
	(-.510, <.001)

	TyG vs. TAPSE
	(-.030, .834)
	(-.053, .711)
	(-.072, .622)
	(.157, .277)
	(-.206, .197)

	sST2 vs. BNP
	(-.146, .296)
	(.216, .128)
	(.159, .266)
	(.408, .003)
	(.079, .625)

	sST2 vs. VO2 max
	—
	（-.217, .126）
	(-.262, .063)
	(-.532,<.001)
	(-.370, .017)

	|GLS| vs.VO2 max
	—
	(.226, .110)
	(.185, .199)
	(.476, <.001)
	(.164, .306)

	HbA1c vs. VO2 max
	—
	(.-.147, .305)
	(-.389, .005)
	(-.611,<.001)
	(-.457, .003)


|LV-GLS| or |GLS|: Absolute values of left ventricular global longitudinal strain
sST-2: Soluble suppression of tumorigenicity 2
HbA1c: Hemoglobin A1c or Glycated hemoglobin
TyG index: Triglyceride-glucose index 
VO2 max: Maximum volume of oxygen consumption per unit of time
BNP: B-type natriuretic peptide



