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Supplementary Table 1. Baseline characteristics of normal weight, overweight, and obesity in patients with newly diagnosed T2DM. 
	Characteristics
	Normal weight
	Overweight
	Obesity
	P valuea

	
	(BMI < 24)
	(BMI 24-28)
	(BMI ≥ 28)
	

	N
	83
	136
	68
	N/A

	Sex Male, N (%)
	43 (51.81%)
	84 (61.76%)
	44 (64.71%)
	0.213

	Age (year)
	51.33 (9.84)
	51.46 (9.09)
	47.90 (8.75)
	0.024

	Duration of diabetes (year)
	0.16 (0.10-0.40)
	0.16 (0.09-0.32)
	0.13 (0.08-0.25)
	0.497

	WC (cm)
	82.38 (6.54)
	89.77 (5.95)
	96.93 (7.28)
	<0.001

	HC (cm)
	93.07 (5.47)
	98.33 (6.27)
	105.06 (5.52)
	<0.001

	Systolic BP (mmHg)
	122.78 (11.93)
	124.49 (12.01)
	126.81 (12.03)
	0.123

	Diastolic BP (mmHg)
	78.45 (7.78)
	79.85 (7.43)
	83.24 (6.28)
	<0.001

	HbA1c (%)
	7.50 (6.80-8.50)
	7.40 (6.73-8.30)
	7.40 (6.53-7.90)
	0.323

	FBG (mmol/L)  
	8.45 (7.70-9.95)
	8.20 (7.50-9.24)
	8.05 (7.30-9.22)
	0.080

	P2h-BGb (mmol/L)
	13.14 (3.25)
	12.60 (3.00)
	11.80 (2.99)
	0.029

	FINS (uIU/mL) 
	8.85 (5.22-12.83)
	12.09 (7.53-17.10)
	15.49 (10.82-20.55)
	<0.001

	TC (mmol/L)
	5.07 (1.19)
	5.19 (1.03)
	5.15 (0.87)
	0.785

	TG (mmol/L)
	1.74 (1.27-2.61)
	1.86 (1.27-2.50)
	2.02 (1.33-2.95)
	0.159

	LDL-C (mmol/L)
	2.97 (0.96)
	3.10 (0.98)
	2.98 (0.77)
	0.510

	HDL-C (mmol/L)
	1.14 (0.99-1.38)
	1.26 (1.07-1.43)
	1.15 (1.02-1.34)
	0.044

	Non-HDL-C (mmol/L)
	3.82 (1.15)
	3.91 (1.00)
	3.96 (0.86)
	0.702

	RC (mmol/L)
	0.85 (0.81)
	0.81 (0.69)
	0.98 (0.69)
	0.276

	VAI
	2.17 (1.56-4.00)
	2.21 (1.46-3.34)
	2.68 (1.60-4.51)
	0.166

	AIP
	0.18 (0.31)
	0.17 (0.27)
	0.27 (0.30)
	0.048

	HOMA-IR
	3.26 (1.97-4.96)
	4.67 (2.65-6.59)
	5.88 (3.87-7.57)
	<0.001

	HOMA-β
	33.05 (19.91-58.05)
	51.15 (31.41-74.48)
	62.55 (46.88-88.02)
	<0.001


Data were n (%), mean (standard deviation), or median (interquartile range)
Abbreviations: BMI: body mass index; WC: waist circumference; HC: hip circumference; BP: blood pressure; HbA1c: hemoglobin A1c; FBG: fasting blood glucose; P2h-BG: 2-hour postprandial blood glucose; FINS: fasting insulin; TC: total cholesterol; TG: triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; Non-HDL-C: defined as total cholesterol minus HDL-C; RC: remnant cholesterol; VAI: visceral adiposity index; AIP: atherogenic index of plasma; HOMA-IR: homeostasis model assessment of insulin resistance; HOMA-β: homeostasis model assessment of β cell function; N/A: not applicable
aP value of the differences among AIP groups was based on the chi-square test for categorical variables, analysis of variance (ANOVA) for continuous variables or Kruskal-Wallis test for nonparametric comparisons.
bAfter the standard meal test; the standard meal-load test was done after ingestion of 70 g of instant noodle, which included 500 kcal, 70 g carbohydrate.



Supplementary Table 2. The changes of clinical characteristics after 48-week metformin treatment from baseline in normal weight, overweight and obese patients with newly diagnosed T2DM.
	Characteristics
	Normal weight
	Overweight
	Obesity
	P valuea
	P valueb

	
	(BMI < 24)
	(BMI 24-28)
	(BMI ≥ 28)
	
	

	BMI (kg/m2)
	-0.47 (-0.78, -0.15)**
	-0.79 (-0.97, -0.62)**
	-1.32 (-1.64, -1.00)**
	<0.001
	<0.001

	WC (cm)
	-1.95 (-2.95, -0.95)**
	-2.08 (-2.86, -1.31)**
	-2.71 (-3.75, -1.68)**
	0.541
	0.386

	HC (cm)
	-1.66 (-2.54, -0.77)**
	-1.69 (-2.55, -0.84)**
	-2.63 (-3.72, -1.55)**
	0.334
	0.266

	Systolic BP (mmHg)
	0.52 (-2.08, 3.12)
	-1.81 (-3.85, 0.23)
	-5.09 (-8.46, -1.71)**
	0.024
	0.011

	Diastolic BP (mmHg)
	-2.01 (-3.94, -0.08)*
	-2.32 (-3.89, -0.76)**
	-5.26 (-7.25, -3.28)**
	0.046
	0.033

	HbA1c (%)
	-1.09 (-1.39, -0.79)**
	-1.19 (-1.42, -0.97)**
	-1.18 (-1.45, -0.92)**
	0.827
	0.819

	FBG (mmol/L)  
	-1.80 (-2.18, -1.43)**
	-1.62 (-1.86, -1.39)**
	-1.77 (-2.08, -1.46)**
	0.630
	0.499

	P2h-BGc (mmol/L)
	-2.32 (-3.17, -1.46)**
	-2.25 (-2.77, -1.74)**
	-2.47 (-3.16, -1.78)**
	0.879
	0.740

	FINS (uIU/mL) 
	-3.61 (-5.25, -1.96)**
	-3.41 (-6.00, -0.83)**
	-4.75 (-7.34, -2.16)**
	0.759
	0.679

	TC (mmol/L)
	-0.19 (-0.38, 0.01)
	-0.43 (-0.59, -0.27)**
	-0.41 (-0.61, -0.21)**
	0.135
	0.124

	TG (mmol/L)
	-0.08 (-0.29, 0.14)
	-0.13 (-0.36, 0.10)
	-0.29 (-0.64, 0.06)
	0.571
	0.656

	LDL-C (mmol/L)
	-0.05 (-0.20, 0.10)
	-0.12 (-0.29, 0.04)
	-0.15 (-0.34, 0.05)
	0.757
	0.659

	HDL-C (mmol/L)
	0.01 (-0.08, 0.10)
	-0.03 (-0.07, 0.02)
	-0.03 (-0.10, 0.03)
	0.595
	0.615

	Non-HDL-C (mmol/L)
	-0.20 (-0.38, -0.02)*
	-0.40 (-0.56, -0.25)**
	-0.38 (-0.58, -0.18)**
	0.229
	0.213

	RC (mmol/L)
	-0.15 (-0.28, -0.01)*
	-0.28 (-0.39, -0.17)**
	-0.23 (-0.38, -0.08)**
	0.335
	0.332

	VAI
	-0.11 (-0.48, 0.27)
	-0.18 (-0.52, 0.16)
	-0.24 (-0.81,0.33)
	0.921
	0.943

	AIP
	-0.02 (-0.08, 0.03)
	-0.03 (-0.08, 0.02)
	-0.04 (-0.10, 0.02)
	0.894
	0.912

	HOMA-IR
	-1.90 (-2.55, -1.24)**
	-1.91 (-2.91, -0.91)**
	-2.59 (-3.53, -1.66)**
	0.584
	0.516

	HOMA-β
	2.63 (-6.54, 11.79)
	6.92 (-5.46, 19.30)
	5.77 (-7.55, 19.09)
	0.880
	0.880


Data were expressed as mean and 95% CI (reported in parentheses). 
Abbreviations: BMI: body mass index; WC: waist circumference; HC: hip circumference; BP: blood pressure; HbA1c: hemoglobin A1c; FBG: fasting blood glucose; P2h-BG: 2-hour postprandial blood glucose; FINS: fasting insulin; TC: total cholesterol; TG: triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; Non-HDL-C: defined as total cholesterol minus HDL-C; RC: remnant cholesterol; VAI: visceral adiposity index; AIP: atherogenic index of plasma; HOMA-IR: homeostasis model assessment of insulin resistance; HOMA-β: homeostasis model assessment of β cell function; 
aP value of the differences among BMI groups was based on the ANOVA (continuous variables) or Kruskal-Wallis test (nonparametric comparisons).
bP value was adjusted for age.
cAfter the standard meal test; the standard meal-load test was done after ingestion of 70 g of instant noodle, which included 500 kcal, 70 g carbohydrate.
*P < 0.05 compared to baseline; **P < 0.01 compared to baseline



Supplementary Table 3. Baseline characteristics in patients with newly diagnosed T2DM divided by HbA1c levels. 
	Characteristics
	HbA1c < 7%
	7% ≤ HbA1c ≤ 8%
	HbA1c > 8%
	P valuea

	N
	98
	107
	82
	N/A

	Sex Male, N (%)
	56 (57.14%)
	66 (61.68%)
	49 (59.76%)
	0.803

	Age (year)
	50.35 (9.41)
	51.22 (8.62)
	50.01 (10.13)
	0.647

	Duration of diabetes (year)
	0.17 (0.09-0.35)
	0.15 (0.10-0.27)
	0.13 (0.09-0.31)
	0.693

	BMI (kg/m2) 
	25.77 (2.72)
	25.82 (2.52)
	25.18 (2.60)
	0.200

	WC (cm)
	88.83 (8.73)
	90.13 (7.79)
	88.87 (8.50)
	0.452

	HC (cm)
	98.85 (8.04)
	98.64 (6.13)
	97.55 (7.73)
	0.451

	Systolic BP (mmHg)
	124.37 (11.58)
	124.65 (12.86)
	124.61 (11.59)
	0.984

	Diastolic BP (mmHg)
	81.05 (6.51)
	80.61 (7.72)
	78.82 (8.10)
	0.111

	FBG (mmol/L)  
	7.75 (7.30-8.45)
	8.15 (7.55-9.40)
	9.00 (8.10-10.15)
	<0.001

	P2h-BGb (mmol/L)
	10.65 (2.44)
	12.76 (2.84)
	14.60 (2.74)
	<0.001

	FINS (uIU/mL) 
	12.11 (8.54-18.51)
	11.79 (6.62-15.57)
	11.08 (6.22-17.03)
	0.232

	TC (mmol/L)
	5.15 (1.05)
	5.09 (0.90)
	5.21 (1.21)
	0.762

	TG (mmol/L)
	1.86 (1.27-2.55)
	1.90 (1.25-2.61)
	1.94 (1.41-2.84)
	0.714

	LDL-C (mmol/L)
	3.07 (0.89)
	2.99 (0.85)
	3.06 (1.06)
	0.790

	HDL-C (mmol/L)
	1.23 (1.05-1.43)
	1.20 (1.05-1.35)
	1.18 (0.99-1.39)
	0.747

	Non-HDL-C (mmol/L)
	3.88 (0.98)
	3.86 (0.89)
	3.96 (1.20)
	0.816

	RC (mmol/L)
	0.83 (0.34-1.20)
	0.84 (0.43-1.18)
	0.77 (0.44-1.21)
	0.698

	VAI
	2.25 (1.59-3.36)
	2.31 (1.47-4.19)
	2.32 (1.60-4.06)
	0.741

	AIP
	0.17 (0.27)
	0.20 (0.30)
	0.22 (0.31)
	0.542

	HOMA-IR
	4.05 (2.99-6.70)
	4.19 (2.72-6.07)
	4.69 (2.39-7.06)
	0.683

	HOMA-β
	59.05 (40.26-84.12)
	48.05 (26.83-71.67)
	43.90 (23.76-63.10)
	0.001


Data were n (%), mean (standard deviation), or median (interquartile range)
Abbreviations: BMI: body mass index; WC: waist circumference; HC: hip circumference; BP: blood pressure; HbA1c: hemoglobin A1c; FBG: fasting blood glucose; P2h-BG: 2-hour postprandial blood glucose; FINS: fasting insulin; TC: total cholesterol; TG: triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; Non-HDL-C: defined as total cholesterol minus HDL-C; RC: remnant cholesterol; VAI: visceral adiposity index; AIP: atherogenic index of plasma; HOMA-IR: homeostasis model assessment of insulin resistance; HOMA-β: homeostasis model assessment of β cell function; N/A: not applicable
aP value of the differences among HbA1c groups was based on the chi-square test (categorical variables) or ANOVA (continuous variables) or Kruskal-Wallis test (nonparametric comparisons).
bAfter the standard meal test; the standard meal-load test was done after ingestion of 70 g of instant noodle, which included 500 kcal, 70 g carbohydrate.


Supplementary Table 4. The changes of clinical characteristics after 48-week metformin treatment 
from baseline in newly diagnosed T2DM patients divided by HbA1c level. 
	Characteristics
	HbA1c < 7%
	7% ≤ HbA1c ≤ 8%
	HbA1c > 8%
	P valuea

	BMI (kg/m2) 
	-1.11 (-1.42, -0.80)**
	-0.83 (-1.03, -0.62)**
	-0.48 (-0.71, -0.25)**
	0.003

	WC (cm)
	-2.93 (-3.82, -2.04)**
	-1.58 (-2.46, -0.70)*
	-2.12 (-3.08, -1.16)**
	0.100

	HC (cm)
	-2.30 (-3.30, -1.29)**
	-1.51 (-2.29, -0.73)**
	-1.95 (-3.03, -0.87)*
	0.477

	Systolic BP (mmHg)
	-2.56 (-4.92, -0.20)*
	-2.35 (-4.84, 0.15)
	-0.57 (-3.43, 2.28)
	0.520

	Diastolic BP (mmHg)
	-3.19 (-4.75, -1.64)**
	-3.92 (-5.69, -2.14)**
	-1.33 (-3.47, 0.81)
	0.135

	HbA1c (%)
	-0.33 (-0.46, -0.21)**
	-1.07 (-1.22, -0.93)**
	-2.26 (-2.61, -1.92)**
	<0.001

	FBG (mmol/L)  
	-1.52 (-1.77, -1.27)**
	-1.65 (-1.93, -1.37)**
	-2.02 (-2.39, -1.66)**
	0.078

	P2h-BGb (mmol/L)
	-1.49 (-2.08, -0.90)**
	-2.43 (-3.03, -1.83)**
	-3.18 (-3.97, -2.38)**
	0.002

	FINS (uIU/mL) 
	-5.51 (-8.44, -2.58)**
	-2.66 (-4.60, -0.73)*
	-3.18 (-5.84, -0.53)*
	0.226

	TC (mmol/L)
	-0.32 (-0.52, -0.12)**
	-0.30 (-0.46, -0.15)**
	-0.46 (-0.67, -0.26)**
	0.449

	TG (mmol/L)
	-0.18 (-0.43, 0.07)
	-0.20 (-0.45, 0.05)
	-0.06 (-0.35, 0.23)
	0.714

	LDL-C (mmol/L)
	-0.03 (-0.21, 0.15)
	-0.10 (-0.25, 0.05)
	-0.22 (-0.41, -0.02)*
	0.341

	HDL-C (mmol/L)
	-0.02 (-0.08, 0.05)
	0.00 (-0.05, 0.06)
	-0.04 (-0.11, 0.04)
	0.673

	Non-HDL-C (mmol/L)
	-0.31 (-0.49, -0.12)**
	-0.30 (-0.46, -0.15)**
	-0.42 (-0.63, -0.21)**
	0.592

	RC (mmol/L)
	-0.27 (-0.40, -0.14)**
	-0.21 (-0.32, -0.09)**
	-0.21 (-0.37, -0.05)*
	0.705

	VAI
	-0.19 (-0.59, 0.20)
	-0.27 (-0.66, 0.11)
	-0.01 (-0.47, 0.44)
	0.676

	AIP
	-0.03 (-0.08, 0.02)
	-0.04 (-0.08, 0.01)
	-0.02 (-0.08, 0.04)
	0.949

	HOMA-IR
	-2.55 (-3.71, -1.39)**
	-1.60 (-2.37, -0.84)**
	-2.11 (-3.04, -1.17)**
	0.362

	HOMA-β
	-4.62 (-17.69, 8.46)
	9.60 (0.08, 19.12)*
	11.91 (-3.12, 26.93)
	0.131


Data were expressed as mean and 95% CI (reported in parentheses). 
Abbreviations: BMI: body mass index; WC: waist circumference; HC: hip circumference; BP: blood pressure; HbA1c: hemoglobin A1c; FBG: fasting blood glucose; P2h-BG: 2-hour postprandial blood glucose; FINS: fasting insulin; TC: total cholesterol; TG: triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; Non-HDL-C: defined as total cholesterol minus HDL-C; RC: remnant cholesterol; VAI: visceral adiposity index; AIP: atherogenic index of plasma; HOMA-IR: homeostasis model assessment of insulin resistance; HOMA-β: homeostasis model assessment of β cell function; N/A: not applicable
aP value of the differences among HbA1c groups was based on the ANOVA (continuous variables) or Kruskal-Wallis test (nonparametric comparisons).
bAfter the standard meal test; the standard meal-load test was done after ingestion of 70 g of instant noodle, which included 500 kcal, 70 g carbohydrate.
*P < 0.05 compared to baseline; **P < 0.01 compared to baseline



Supplementary Table 5. The correlation between the changes of RC and the changes of BMI, HbA1c, FBG, P2h-BG, TC, TG, LDL-C, HDL-C and non-HDL-C in newly diagnosed T2DM patients 
	Characteristics
	                              RC (mmol/L)

	
	ra
	P valueb

	BMI (kg/m2)
	0.116
	0.050

	HbA1c (%)
	0.045
	0.451

	FBG (mmol/L) 
	0.113
	0.055

	TC (mmol/L)
	0.33
	＜0.001

	TG (mmol/L)
	0.424
	＜0.001

	LDL-C (mmol/L)
	-0.301
	＜0.001

	HDL-C (mmol/L)
	-0.149
	0.012

	Non-HDL-C (mmol/L)
	0.375
	＜0.001


Abbreviations: BMI: body mass index; HbA1c: hemoglobin A1c; FBG: fasting blood glucose; TC: total cholesterol; TG: triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; Non-HDL-C: defined as total cholesterol minus HDL-C; RC: remnant cholesterol;
ar, spearman correlation coefficient.
bP value was calculated by Pearson analysis.
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