	Supplementary Table 1. Anthropometric, biochemical and MRI imaging parameters of obese patients based on glucose metabolism states at baseline

	Variable
	NGT
	IGR
	P value

	
	
	
	

	Weight (kg)
	92.59±18.42
	85.87±15.36
	0.158

	BMI (kg/m²)
	31.19±4.05
	31.74±4.13
	0.653

	WC (cm)
	104.35±14.11
	103.48±9.57
	0.812

	FBG (mmol/L)
	4.99±0.43
	5.85±1.46
	0.002

	2hPBG (mmol/L)
	6.28±0.96
	10.60±2.57
	<0.001

	HOMA-IR
	3.18±1.92
	4.58±3.38
	0.047

	HOMA-β
	209.00±142.93
	202.50±180.11
	0.871

	HbA1c (%)
	5.25±0.37
	5.99±1.02
	<0.001

	TC (mmol/L)
	5.04±0.99
	5.50±1.31
	0.115

	TG (mmol/L)
	1.61±0.77
	2.10±1.13
	0.042

	HDL-c (mmol/L)
	1.26±0.30
	1.21±0.27
	0.542

	LDL-c (mmol/L)
	3.17±0.84
	3.57±1.08
	0.104

	non-HDL-c (mmol/L)
	3.74±1.12
	4.29±1.21
	0.057

	ALT (U/L)
	36.67±29.36
	47.02±35.70
	0.198

	AST (U/L)
	25.37±11.60
	33.39±29.35
	0.161

	GGT (U/L)
	34.63±25.00
	46.98±42.70
	0.162

	SAT (cm2)
	286.28±122.47
	247.87±85.88
	0.130

	VAT (cm2)
	149.71±64.87
	161.10±57.19
	0.443

	LFC (%)
	10.74±9.90
	18.63±9.79
	0.002

	Left lobe of LFC (%)
	9.78±9.68
	16.85±9.11
	0.003

	Right anterior lobe of LFC (%)
	11.24±10.83
	19.53±10.95
	0.003

	Right posterior lobe of LFC (%)
	11.21±9.61
	19.11±9.74
	0.002

	PFC (%)
	7.79±8.69
	8.75±7.15
	0.625

	head of PFC (%)
	9.22±10.60
	8.99±7.41
	0.918

	body of PFC (%)
	8.06±9.71
	7.52±6.25
	0.785

	tail of PFC (%)
	6.10±8.06
	7.77±7.80
	0.395

	Data are presented as mean ±SD.
BMI: body mass index; WC: waist circumference; FBG: fasting blood glucose; 2hPBG: 2h post-load blood glucose; HOMA-IR: homeostasis model assessment of insulin resistance; HOMA-β: homeostasis model assessment of β-cell function; HbA1c: glycosylated hemoglobin; TC: Total cholesterol; TG: triglyceride; HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein cholesterol; ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; SAT: subcutaneous adipose tissue; VAT: visceral adipose tissue; LFC: liver fat content; PFC: pancreatic fat content.














	Supplementary Table 2. Changes of anthropometric, biochemical and MRI imaging parameters of the obese subjects based on glucose metabolism states at baseline

	Variable
	NGT(n=30)
	IGR(n=41)
	P3 value

	
	Pre–liraglutide therapy
	Post–liraglutide therapy
	p1 value
	Pre–liraglutide therapy
	Post–liraglutide therapy
	P2 value
	

	Weight (kg)
	92.59 ± 18.42
	87.75 ± 17.27
	<0.001
	85.87 ± 15.36
	80.74 ± 15.14
	<0.001
	0.611

	BMI (kg/m²)
	31.19 ± 4.05
	29.59 ± 3.78
	<0.001
	31.74 ± 4.13
	29.80 ± 3.92
	<0.001
	0.512

	WC (cm)
	104.35 ± 14.11
	99.80 ± 12.73
	<0.001
	103.48 ± 9.57
	97.57 ± 9.39
	<0.001
	0.392

	FBG (mmol/L)
	4.99 ± 0.43
	4.69 ± 0.33
	0.001
	5.85 ± 1.46
	4.95 ± 0.46
	<0.001
	0.018

	2hPBG(mmol/L)
	6.28 ± 0.96
	5.30 ± 0.99
	<0.001
	10.60 ± 2.57
	5.93 ± 1.19
	<0.001
	<0.001

	HOMA-IR
	3.18 ± 1.92
	2.70 ± 1.74
	0.116
	4.58 ± 3.38
	3.15 ± 1.71
	0.001
	0.076

	HOMA-β
	209.00 ± 142.93
	250.18 ± 222.60
	0.175
	202.50 ± 180.11
	215.33 ± 145.85
	0.669
	0.350

	HbA1c (%)
	5.25 ± 0.37
	5.01 ± 0.30
	<0.001
	5.99 ± 1.02
	5.34 ± 0.34
	<0.001
	0.021

	TC (mmol/L)
	5.04 ± 0.99
	4.68 ± 0.74
	0.018
	5.50 ± 1.31
	4.76 ± 0.96
	<0.001
	0.078

	TG (mmol/L)
	1.61 ± 0.77
	1.17 ± 0.62
	<0.001
	2.10 ± 1.13
	1.51 ± 0.65
	0.001
	0.357

	HDL-c (mmol/L)
	1.26 ± 0.30
	1.24 ± 0.28
	0.611
	1.21 ± 0.27
	1.19 ± 0.22
	0.138
	0.340

	LDL-c (mmol/L)
	3.17 ± 0.84
	2.99 ± 0.69
	0.152
	3.57 ± 1.08
	3.04 ± 0.78
	<0.001
	0.050

	non-HDL-c (mmol/L)
	3.74 ± 1.12
	3.44 ± 0.73
	0.056
	4.29 ± 1.21
	3.59 ± 0.92
	<0.001
	0.065

	ALT (U/L)
	36.67 ± 29.36
	24.10 ± 15.10
	0.003
	47.02 ± 35.70
	31.18 ± 51.35
	0.082
	0.709

	AST (U/L)
	25.37 ± 11.60
	20.07 ± 6.13
	0.001
	33.39 ± 29.35
	21.93 ± 12.67
	0.018
	0.231

	GGT (U/L)
	34.63 ± 25.00
	28.70 ± 21.90
	<0.001
	46.98 ± 42.70
	42.55 ± 80.17
	0.661
	0.972

	[bookmark: OLE_LINK3]SAT (cm²）
	[bookmark: OLE_LINK1]286.28 ± 122.47
	[bookmark: OLE_LINK2]250.05 ± 107.08
	0.001
	247.87 ± 85.88
	234.54 ± 108.37
	0.070
	0.058

	[bookmark: OLE_LINK4]VAT (cm²）
	149.71 ± 64.87
	141.69 ± 53.45
	0.005
	161.10 ± 57.19
	145.09 ± 58.26
	0.001
	0.423

	LFC (%)
	10.74 ± 9.90
	6.97 ± 6.02
	0.001
	18.63 ± 9.79
	8.30 ± 4.89
	<0.001
	<0.001

	Left lobe of LFC (%)
	9.78 ± 9.68
	6.62 ± 5.51
	0.009
	16.85 ± 9.11
	7.61 ± 4.94
	<0.001
	0.001

	Right anterior lobe of LFC (%)
	11.24 ± 10.83
	7.61 ± 6.42
	0.005
	19.53 ± 10.95
	9.37 ± 5.71
	<0.001
	0.002

	Right posterior lobe of LFC (%)
	11.21 ± 9.61
	6.69 ± 6.58
	<0.001
	19.11 ± 9.74
	7.93 ± 5.31
	<0.001
	<0.001

	PFC (%)
	7.79 ± 6.69
	7.48 ± 7.07
	0.791
	8.75 ± 7.15
	7.43 ± 5.88
	0.009
	0.202

	Head of PFC (%)
	9.22 ± 10.60
	10.04 ± 11.21
	0.594
	8.99 ± 7.41
	9.28 ± 8.19
	0.453
	0.372

	Body of PFC (%)
	8.06 ± 9.71
	6.01 ± 5.59
	0.124
	7.52 ± 6.25
	6.55 ± 5.82
	0.081
	0.845

	Tail of PFC (%)
	6.10 ± 8.06
	6.61 ± 6.00
	0.654
	7.77 ± 7.80
	6.46 ± 5.26
	0.163
	0.206

	Data are presented as mean ±SD. p1 value: pre–liraglutide therapy vs. post–liraglutide therapy of NGT. P2 value: pre–liraglutide therapy vs. post–liraglutide therapy of IGR. P3 value: change of NGT vs. change of IGR.
NGT: normal glucose tolerance; IGR: impaired glucose regulation (including prediabetes and T2DM); BMI: body mass index; WC: waist circumference; FBG: fasting blood glucose; 2hPBG: 2h post-load blood glucose; FIns: fasting insulin; 2hPIns: oral glucose tolerance test 2h post-load insulin; HOMA-IR: homeostasis model assessment of insulin resistance; HOMA-β: homeostasis model assessment of β-cell function; HbA1c: glycosylated hemoglobin; TC: Total cholesterol; TG: triglyceride; HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein cholesterol; ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; SAT: subcutaneous adipose tissue; VAT: visceral adipose tissue; LFC: liver fat content; PFC: pancreatic fat content.








	Supplementary Table 3. Partial correlation between ΔLFC and changes of glucose metabolic parameters

	Controlled variables
	Variable
	ΔLFC

	
	
	r
	P value

	ΔBMI,ΔSAT, ΔVAT,ΔPFC,ΔTC, ΔTG, ΔHDL-c, ΔLDL-c, Δnon-HDL-c
	ΔFBG
	0.322
	0.031

	
	Δ2hPBG
	0.499
	<0.001

	
	ΔHOMA-IR
	-0.068
	0.657

	
	ΔHOMA-β
	-0.111
	0.469

	
	ΔHbA1c
	0.380 
	0.010

	Δ: change of parameters after liraglutide monotheraphy; LFC: liver fat content; SAT: subcutaneous adipose tissue; VAT: visceral adipose tissue; PFC: pancreatic fat content; BMI: body mass index; FBG: fasting blood glucose; 2hPBG: 2h post-load blood glucose; HOMA-IR: homeostasis model assessment of insulin resistance; HOMA-β: homeostasis model assessment of β-cell function; HbA1c: glycosylated hemoglobin; TC: Total cholesterol; TG: triglyceride; HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density lipoprotein cholesterol.
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