Supplementary Table 1: Baseline characteristics according to MCV quintiles in men and women.
	
	Baseline Characteristics (Men)
	Baseline Characteristics (Women)

	
	MCV_quintile
	MCV_quintile

	
	1
	2
	3
	4
	5
	Total
	P-valuej
	1
	2
	3
	4
	5
	Total
	P-valuej

	N
	5,959 (20.4%)
	5,908 (20.2%)
	5,768 (19.7%)
	5,934 (20.3%)
	5,710 (19.5%)
	29,279 (100.0%)
	
	5,846 (20.4%)
	5,771 (20.2%)
	5,740 (20.0%)
	5,663 (19.8%)
	5,609 (19.6%)
	28,629 (100.0%)
	

	PBF
	24.1 (5.6)
	23.5 (5.4)
	23.2 (5.3)
	23.0 (5.3)
	22.6 (5.4)
	23.3 (5.4)
	<0.001
	31.3 (6.0)
	30.8 (5.8)
	30.4 (5.9)
	30.1 (5.7)
	29.4 (6.1)
	30.4 (5.9)
	<0.001

	SBP
	129.5 (15.1)
	128.6 (15.5)
	128.2 (15.6)
	127.9 (15.5)
	128.0 (15.9)
	128.4 (15.6)
	<0.001
	123.8 (17.8)
	122.3 (17.6)
	121.6 (17.6)
	121.2 (17.3)
	120.8 (17.9)
	121.9 (17.7)
	<0.001

	DBP
	77.9 (10.8)
	77.5 (10.9)
	77.3 (11.0)
	77.1 (10.8)
	77.4 (10.9)
	77.4 (10.9)
	0.001
	74.1 (11.4)
	73.1 (11.3)
	72.8 (11.2)
	72.4 (11.0)
	72.2 (11.3)
	72.9 (11.3)
	<0.001

	glucose
	101.2 (28.6)
	98.3 (23.4)
	98.1 (23.4)
	97.2 (21.0)
	97.0 (21.0)
	98.4 (23.7)
	<0.001
	96.4 (23.7)
	93.6 (19.9)
	93.1 (17.6)
	92.2 (16.5)
	91.4 (16.2)
	93.4 (19.1)
	<0.001

	HbA1c
	5.9 (0.9)
	5.8 (0.8)
	5.8 (0.8)
	5.7 (0.7)
	5.7 (0.7)
	5.8 (0.8)
	<0.001
	5.8 (0.7)
	5.7 (0.6)
	5.7 (0.6)
	5.6 (0.6)
	5.6 (0.5)
	5.7 (0.6)
	<0.001

	Hct
	46.0 (2.9)
	46.1 (2.9)
	46.2 (2.9)
	46.3 (3.0)
	46.4 (3.2)
	46.2 (3.0)
	<0.001
	40.8 (2.5)
	41.0 (2.4)
	41.1 (2.5)
	41.1 (2.5)
	41.1 (2.5)
	41.0 (2.5)
	<0.001

	Total protein
	7.5 (0.4)
	7.4 (0.4)
	7.4 (0.4)
	7.4 (0.4)
	7.4 (0.4)
	7.4 (0.4)
	<0.001
	7.4 (0.4)
	7.4 (0.4)
	7.4 (0.4)
	7.4 (0.4)
	7.3 (0.4)
	7.4 (0.4)
	<0.001

	albumin
	4.6 (0.3)
	4.6 (0.3)
	4.6 (0.3)
	4.6 (0.3)
	4.5 (0.3)
	4.6 (0.3)
	<0.001
	4.5 (0.3)
	4.5 (0.3)
	4.5 (0.3)
	4.5 (0.3)
	4.5 (0.3)
	4.5 (0.3)
	0.939

	AST
	27.0 (16.0)
	26.8 (14.0)
	26.5 (13.0)
	27.6 (16.8)
	29.7 (23.4)
	27.5 (17.0)
	<0.001
	23.6 (12.1)
	23.4 (11.8)
	23.3 (11.2)
	23.8 (13.0)
	24.7 (15.9)
	23.8 (12.9)
	<0.001

	ALT
	34.8 (26.3)
	32.8 (24.4)
	31.5 (23.4)
	31.7 (26.9)
	31.1 (29.2)
	32.4 (26.1)
	<0.001
	22.9 (16.9)
	22.0 (18.2)
	21.3 (14.6)
	21.7 (19.4)
	21.8 (21.9)
	21.9 (18.4)
	0.001

	GGT
	42.0 (39.6)
	41.9 (39.3)
	43.6 (47.1)
	47.0 (50.9)
	60.8 (87.7)
	47.0 (56.1)
	<0.001
	24.3 (22.0)
	23.3 (27.5)
	23.1 (22.0)
	22.9 (23.8)
	25.3 (86.7)
	23.8 (44.0)
	0.374

	TC
	197.0 (39.2)
	198.0 (38.4)
	197.8 (39.0)
	199.1 (38.1)
	196.5 (37.3)
	197.7 (38.4)
	0.923
	202.9 (40.4)
	203.4 (38.8)
	203.2 (38.4)
	202.7 (37.8)
	201.6 (37.7)
	202.7 (38.7)
	0.050

	TG
	141.5 (93.3)
	135.2 (89.8)
	131.4 (81.2)
	133.0 (91.4)
	133.2 (88.9)
	134.9 (89.1)
	<0.001
	108.1 (62.6)
	102.6 (62.4)
	97.6 (53.6)
	96.4 (53.9)
	92.2 (49.3)
	99.5 (56.9)
	<0.001

	HDL-C
	48.1 (11.6)
	50.1 (12.2)
	51.5 (12.6)
	52.4 (13.0)
	54.3 (14.1)
	51.2 (12.9)
	<0.001
	58.4 (14.2)
	60.5 (14.3)
	61.9 (14.7)
	62.8 (15.3)
	65.0 (15.7)
	61.7 (15.0)
	<0.001

	LDL-C
	127.6 (37.2)
	126.9 (36.9)
	125.8 (38.1)
	126.3 (37.0)
	120.2 (36.1)
	125.7 (37.2)
	<0.001
	127.5 (38.4)
	126.1 (37.1)
	125.2 (37.2)
	123.2 (36.6)
	121.1 (36.4)
	124.8 (37.3)
	<0.001

	hs-CRP
	0.2 (0.5)
	0.2 (0.5)
	0.2 (0.4)
	0.2 (0.4)
	0.2 (0.5)
	0.2 (0.5)
	<0.001
	0.2 (0.5)
	0.1 (0.3)
	0.1 (0.5)
	0.1 (0.3)
	0.1 (0.3)
	0.1 (0.4)
	<0.001

	Hct
	46.0 (2.9)
	46.1 (2.9)
	46.2 (2.9)
	46.3 (3.0)
	46.4 (3.2)
	46.2 (3.0)
	<0.001
	40.8 (2.5)
	41.0 (2.4)
	41.1 (2.5)
	41.1 (2.5)
	41.1 (2.5)
	41.0 (2.5)
	<0.001

	PNIa
	10.5 (3.0)
	10.5 (3.0)
	10.5 (3.1)
	10.6 (3.1)
	10.7 (3.3)
	10.6 (3.1)
	<0.001
	10.0 (2.9)
	9.8 (2.9)
	9.8 (2.9)
	9.7 (2.9)
	9.5 (3.0)
	9.7 (2.9)
	<0.001

	NLRb
	1.8 (0.8)
	1.8 (0.9)
	1.7 (0.9)
	1.7 (0.8)
	1.7 (1.0)
	1.7 (0.9)
	<0.001
	1.8 (1.1)
	1.7 (1.0)
	1.7 (1.2)
	1.7 (1.1)
	1.8 (1.1)
	1.7 (1.1)
	0.830

	PLRc
	126.3 (41.6)
	124.1 (41.1)
	123.7 (41.2)
	120.6 (39.7)
	117.9 (44.2)
	122.6 (41.7)
	<0.001
	143.2 (52.0)
	140.7 (46.3)
	141.2 (51.1)
	139.7 (48.8)
	139.4 (51.4)
	140.9 (50.0)
	<0.001

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Supplementary Table 1. Values are presented as mean (standard deviation) or number (%). P-values for trend were calculated by linear regression with MCV quintile as an ordinal variable for continuous variables, and by the Chi-square test for categorical variables.
Abbreviations: PBF, percent body fat; SBP, systolic blood pressure; DBP, diastolic blood pressure; HbA1c, glycated hemoglobin; Hct, Hematocrit; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl transferase; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; hs-CRP, high-sensitivity C-reactive protein; Hct, hematocrit; PNI, prognostic nutritional index; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio;
a Calculated as “albumin (g/L)+5*total lymphocyte count*109/l”, scored as 0 (≥45) or 1 (< 45). b Calculated as neutrophil count/lymphocyte count, scored as 1 (< 5) or 1 (≥5). c Calculated as platelet count/lymphocyte count.


Supplementary Table 2. Sensitivity analysis: The risk of albuminuria according to the quintiles of mean corpuscular volume (MCV)a,b,c
	
	
	
	Men
	
	
	Women
	

	
	
	Younge
	Elderlye
	Total
	Younge
	Elderlye
	Total

	Ptrendd
	
	0.483
	0.081
	0.165
	0.014
	0.028
	0.002

	MCV
	
	
	
	
	
	
	

	1st Quintile
	
	1.06 (0.91-1.25)
	1.04 (0.88-1.23)
	1.05 (0.93-1.17)
	1.13 (0.95-1.34)
	1.37 (1.10-1.69)
	1.21 (1.06-1.38)

	2nd Quintile
	
	1.02 (0.87-1.19)
	0.99 (0.83-1.17)
	1.00 (0.89-1.12)
	1.11 (0.94-1.31)
	1.17 (0.93-1.46)
	1.13 (0.99-1.29)

	3rd Quintile
	
	-
	-
	-
	-
	-
	-

	4th Quintile
	
	1.00 (0.86-1.17)
	0.83 (0.70-0.99)
	0.92 (0.82-1.04)
	0.93 (0.78-1.11)
	0.96 (0.76-1.22)
	0.94 (0.82-1.09)

	5th Quintile
	
	1.00 (0.86-1.18)
	0.95 (0.80-1.13)
	0.99 (0.88-1.11)
	0.96 (0.80-1.14)
	1.16 (0.92-1.45)
	1.04 (0.91-1.20)


a Analyzed by multivariate logistic regression, adjusted for age, body mass index (BMI), estimated glomerular filtration rate calculated by the 2021 CKD-EPI equation (eGFR CKD-EPI), hypertension, diabetes mellitus, red cell distribution width (RDW), hemoglobin, smoking status, alcohol intake, and regular exercise.
b Missing data for covariates (BMI, RDW, hypertension, diabetes mellitus, smoking status, alcohol intake, and regular exercise) were handled using multiple imputation by chained equations. 
c Data are presented as odds ratios (ORs) with 95% confidence intervals (CIs) compared with the 3rd quintile of mean corpuscular volume (MCV) as the reference group.
d Ptrend was calculated by treating the mean corpuscular volume(MCV) quintiles as a continuous variable in the model to evaluate linear trends.
e Young group was defined as younger than or equal to the median age (53 yr for men and 54 yr for women) and the elderly group was defined as older than the median age in each sex.


Supplementary Table 3. Sensitivity analysis: The risk of hyperfiltratione according to the quintiles of mean corpuscular volume (MCV)a,b,c
	
	
	Men
	
	
	Women
	

	
	Youngf
	Elderlyf
	Total
	Youngf
	Elderlyf
	Total

	Ptrendd
	0.037
	0.070
	< 0.001
	0.002
	0.012
	< 0.001

	MCV
	
	
	
	
	
	

	1st Quintile
	1.28 (0.90-1.82)
	0.79 (0.56-1.12)
	1.26 (1.00-1.58)
	1.24 (0.88-1.76)
	1.33 (0.95-1.85)
	1.38 (1.10-1.72)

	2nd Quintile
	1.09 (0.76-1.57)
	0.82 (0.58-1.17)
	1.04 (0.82-1.31)
	0.80 (0.56-1.15)
	1.15 (0.81-1.62)
	1.02 (0.81-1.28)

	3rd Quintile
	-
	-
	-
	-
	-
	-

	4th Quintile
	0.79 (0.51-1.22)
	0.99 (0.70-1.40)
	0.83 (0.64-1.07)
	0.77 (0.52-1.16)
	1.10 (0.76-1.58)
	0.83 (0.65-1.07)

	5th Quintile
	0.99 (0.61-1.62)
	1.06 (0.74-1.50)
	0.85 (0.65-1.11)
	0.58 (0.38-0.89)
	0.78 (0.52-1.18)
	0.60 (0.46-0.80)


a Analyzed by multivariate logistic regression, adjusted for age, body mass index (BMI), hypertension, diabetes mellitus, red cell distribution width (RDW), hemoglobin, smoking status, alcohol intake, and regular exercise. 
b Missing data for covariates (BMI, RDW, hypertension, diabetes mellitus, smoking status, alcohol intake, and regular exercise) were handled using multiple imputation by chained equations. 
c Data are presented as odds ratios (ORs) with 95% confidence intervals (CIs) compared with the 3rd quintile of mean corpuscular volume (MCV) as the reference group. 
d Ptrend was calculated by treating the MCV quintiles as a continuous variable in the model to evaluate linear trends. 
e Hyperfiltration was defined as an eGFR CKD-EPI above the age- and sex-specific 97.5th percentile (>123.32 mL/min/1.73m² for young men, >104.66 mL/min/1.73m² for elderly men, >124.98 mL/min/1.73m² for young women, and >104.83 mL/min/1.73m² for elderly women). 
f The young group was defined as younger than or equal to the median age (53 yr for men and 54 yr for women), and the elderly group was defined as older than the median age in each sex. 


[image: ]
Supplementary Figure 1. Sensitivity analysis: Adjusted eGFR CKD-EPI according to the quintiles of mean corpuscular volume (MCV). Adjusted for age, body mass index (BMI), hypertension (yes or no), diabetes mellitus (yes or no), red cell distribution width (RDW), hemoglobin, smoking status (current, ex-, or never), alcohol intake (yes or no), and regular exercise (yes or no). The data are presented as the estimated mean eGFR CKD-EPI and SEM (Standard Error of the Mean), with the Ptrend value provided for each group. Adjusted eGFR CKD-EPI values were estimated from imputed datasets. eGFR CKD-EPI was calculated using the 2021 CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) equation.
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