Loss of life expectancy by 10 years or more from elevated AST: 
finding AST a better mortality predictor for all-cause and liver-related than ALT
Kunlin Xie, Chien-Hua Chen, Shan-Pou Tsai, Po-Jung Lu, Hong Wu, Yong Zeng, Yuanqing Ye, Huakang Tu, Christopher Wen, Maosheng Huang, Yajie Zhang, Jun-Han Lee, Min-Kuang Tsai, Chi-Pang Wen and Xifeng Wu
Number of Tables: 4

Number of Figures: 6

	Supplemental Table 1. Distribution of serum alanine aminotransferase, ALT (IU/L) by selected characteristics of the 
cohort　

	
	
	Total
	<15
	15-24
	25-39
	40-69
	≥ 70
	≥ 40

	No. of participants
	
	416,122 
	117,534 
	(28.2) 
	147,954 
	(35.6) 
	86,559 
	(20.8) 
	44,534 
	(10.7) 
	19,541 
	(4.7) 
	64,075 
	(15.4) 

	Age
	<40
	237,985 
	84,242 
	(35.4) 
	75,478 
	(31.7) 
	42,621 
	(17.9) 
	24,365 
	(10.2) 
	11,279 
	(4.7) 
	35,644 
	(15.0) 

	
	40-59
	130,049 
	24,893 
	(19.1) 
	50,547 
	(38.9) 
	32,528 
	(25.0) 
	15,832 
	(12.2) 
	6,249 
	(4.8) 
	22,081 
	(17.0) 

	
	≥ 60
	48,088 
	8,399 
	(17.5) 
	21,929 
	(45.6) 
	11,410 
	(23.7) 
	4,337 
	(9.0) 
	2,013 
	(4.2) 
	6,350 
	(13.2) 

	Sex
	Male
	205,018 
	25,463 
	(12.4) 
	70,878 
	(34.6) 
	59,659 
	(29.1) 
	34,238 
	(16.7) 
	14,780 
	(7.2) 
	49,018 
	(23.9) 

	　
	Female
	211,104 
	92,071 
	(43.6) 
	77,076 
	(36.5) 
	26,900 
	(12.7) 
	10,296 
	(4.9) 
	4,761 
	(2.3) 
	15,057 
	(7.1) 

	Education
	Middle school or below
	99,434 
	19,577 
	(19.7) 
	41,606 
	(41.8) 
	23,137 
	(23.3) 
	10,328 
	(10.4) 
	4,786 
	(4.8) 
	15,114 
	(15.2) 

	
	High school
	95,534 
	29,458 
	(30.8) 
	32,916 
	(34.5) 
	18,903 
	(19.8) 
	9,936 
	(10.4) 
	4,321 
	(4.5) 
	14,257 
	(14.9) 

	
	Junior college
	91,974 
	29,808 
	(32.4) 
	30,315 
	(33.0) 
	17,783 
	(19.3) 
	9,742 
	(10.6) 
	4,326 
	(4.7) 
	14,068 
	(15.3) 

	
	College or higher
	129,180 
	38,691 
	(30.0) 
	43,117 
	(33.4) 
	26,736 
	(20.7) 
	14,528 
	(11.2) 
	6,108 
	(4.7) 
	20,636 
	(16.0) 

	BMI (Kg/m2)
	<18.5
	35,962 
	20,151 
	(56.0) 
	11,623 
	(32.3) 
	2,858 
	(7.9) 
	845 
	(2.3) 
	485 
	(1.3) 
	1,330 
	(3.7) 

	　
	18.5-24.9
	269,539 
	87,271 
	(32.4) 
	103,411 
	(38.4) 
	50,511 
	(18.7) 
	20,472 
	(7.6) 
	7,874 
	(2.9) 
	28,346 
	(10.5) 

	　
	25-29.9
	94,702 
	9,234 
	(9.8) 
	29,413 
	(31.1) 
	28,789 
	(30.4) 
	18,985 
	(20.0) 
	8,281 
	(8.7) 
	27,266 
	(28.8) 

	　
	≥ 30
	15,779 
	838 
	(5.3) 
	3,465 
	(22.0) 
	4,378 
	(27.7) 
	4,207 
	(26.7) 
	2,891 
	(18.3) 
	7,098 
	(45.0) 

	Smoking status
	Non-smoker
	293,561 
	95,421 
	(32.5) 
	106,452 
	(36.3) 
	54,217 
	(18.5) 
	26,008 
	(8.9) 
	11,463 
	(3.9) 
	37,471 
	(12.8) 

	
	Former-smoker
	25,636 
	3,868 
	(15.1) 
	9,039 
	(35.3) 
	7,172 
	(28.0) 
	3,890 
	(15.2) 
	1,667 
	(6.5) 
	5,557 
	(21.7) 

	
	Current smoke
	96,925 
	18,245 
	(18.8) 
	32,463 
	(33.5) 
	25,170 
	(26.0) 
	14,636 
	(15.1) 
	6,411 
	(6.6) 
	21,047 
	(21.7) 

	Drinking status
	Non-drinker
	327,749 
	101,705 
	(31.0) 
	116,747 
	(35.6) 
	63,321 
	(19.3) 
	31,833 
	(9.7) 
	14,143 
	(4.3) 
	45,976 
	(14.0) 

	　
	Occasional drinker
	58,835 
	11,115 
	(18.9) 
	21,380 
	(36.3) 
	15,270 
	(26.0) 
	7,976 
	(13.6) 
	3,094 
	(5.3) 
	11,070 
	(18.8) 

	　
	Frequent drinker
	29,538 
	4,714 
	(16.0) 
	9,827 
	(33.3) 
	7,968 
	(27.0) 
	4,725 
	(16.0) 
	2,304 
	(7.8) 
	7,029 
	(23.8) 

	Physical activity
	Inactive
	217,676 
	68,580 
	(31.5) 
	73,328 
	(33.7) 
	42,013 
	(19.3) 
	23,169 
	(10.6) 
	10,586 
	(4.9) 
	33,755 
	(15.5) 

	
	Moderately active
	95,574 
	27,185 
	(28.4) 
	33,430 
	(35.0) 
	19,966 
	(20.9) 
	10,393 
	(10.9) 
	4,600 
	(4.8) 
	14,993 
	(15.7) 

	
	Fully active
	102,872 
	21,769 
	(21.2) 
	41,196 
	(40.0) 
	24,580 
	(23.9) 
	10,972 
	(10.7) 
	4,355 
	(4.2) 
	15,327 
	(14.9) 

	Diabetes
	No
	394,183 
	114,832 
	(29.1) 
	140,747 
	(35.7) 
	80,475 
	(20.4) 
	40,679 
	(10.3) 
	17,450 
	(4.4) 
	58,129 
	(14.7) 

	　
	Yes
	20,894 
	2,280 
	(10.9) 
	6,887 
	(33.0) 
	5,929 
	(28.4) 
	3,743 
	(17.9) 
	2,055 
	(9.8) 
	5,798 
	(27.7) 

	Hypertension
	No
	345,608 
	107,502 
	(31.1) 
	121,420 
	(35.1) 
	67,715 
	(19.6) 
	34,229 
	(9.9) 
	14,742 
	(4.3) 
	48,971 
	(14.2) 

	
	Yes
	70,415 
	10,000 
	(14.2) 
	26,501 
	(37.6) 
	18,829 
	(26.7) 
	10,292 
	(14.6) 
	4,793 
	(6.8) 
	15,085 
	(21.4) 

	HBV
	No
	340,944 
	106,670 
	(31.3) 
	122,399 
	(35.9) 
	65,561 
	(19.2) 
	32,715 
	(9.6) 
	13,599 
	(4.0) 
	46,314 
	(13.6) 

	　
	Yes
	58,536 
	6,122 
	(10.5) 
	19,699 
	(33.7) 
	17,569 
	(30.0) 
	9,963 
	(17.0) 
	5,183 
	(8.9) 
	15,146 
	(25.9) 

	HCV
	No
	74,999 
	19,947 
	(26.6) 
	25,442 
	(33.9) 
	16,029 
	(21.4) 
	9,423 
	(12.6) 
	4,158 
	(5.5) 
	13,581 
	(18.1) 

	
	Yes
	1,815 
	87 
	(4.8) 
	257 
	(14.2) 
	404 
	(22.3) 
	461 
	(25.4) 
	606 
	(33.4) 
	1,067 
	(58.8) 

	Alpha-fetoprotein
	<10 (ng/mL)
	411,283 
	116,517 
	(28.3) 
	146,805 
	(35.7) 
	85,789 
	(20.9) 
	43,816 
	(10.7) 
	18,356 
	(4.5) 
	62,172 
	(15.1) 

	　
	≥ 10 (ng/mL)
	4,070 
	700 
	(17.2) 
	894 
	(22.0) 
	660 
	(16.2) 
	655 
	(16.1) 
	1,161 
	(28.5) 
	1,816 
	(44.6) 

	FIB-4
	≤ 3.25
	415,924 
	117,456 
	(28.2) 
	147,914 
	(35.6) 
	86,527 
	(20.8) 
	44,501 
	(10.7) 
	19,526 
	(4.7) 
	64,027 
	(15.4) 

	
	> 3.25
	184 
	70 
	(38.0) 
	37 
	(20.1) 
	30 
	(16.3) 
	32 
	(17.4) 
	15 
	(8.2) 
	47 
	(25.5) 

	APRI
	≤ 1.5
	413,833 
	117,519 
	(28.4) 
	147,919 
	(35.7) 
	86,486 
	(20.9) 
	44,317 
	(10.7) 
	17,592 
	(4.3) 
	61,909 
	(15.0) 

	　
	> 1.5
	2,275 
	7 
	(0.3) 
	32 
	(1.4) 
	71 
	(3.1) 
	216 
	(9.5) 
	1,949 
	(85.7) 
	2,165 
	(95.2) 

	Platelets (103/mm3)
	< 150
	11,699 
	2,281 
	(19.5) 
	3,818 
	(32.6) 
	2,505 
	(21.4) 
	1,583 
	(13.5) 
	1,512 
	(12.9) 
	3,095 
	(26.5) 

	
	150-400
	400,224 
	113,801 
	(28.4) 
	142,753 
	(35.7) 
	83,267 
	(20.8) 
	42,539 
	(10.6) 
	17,864 
	(4.5) 
	60,403 
	(15.1) 

	　
	≥ 400
	4,199 
	1,452 
	(34.6) 
	1,383 
	(32.9) 
	787 
	(18.7) 
	412 
	(9.8) 
	165 
	(3.9) 
	577 
	(13.7) 

	BMI: body mass index; HBV: Carriers of hepatitis B surface antigen; HCV: hepatitis C carriers;

FIB-4: fibrosis index based on four factors (FIB-4); APRI: aspartate transaminase-to-platelet ratio index


	Supplemental table 2. Adjusted mortality risks of ALT (IU/L), with 15-24 as reference, by all-cause and selected causes specific deaths for total cohort, male and female

	Cause of death
	<15
	15-24
	25-39
	40-69
	≥ 70
	≥ 40
	P trend

	
	Deaths
	HR
	95% CI　
	Deaths
	HR
	Deaths
	HR
	95% CI　
	Deaths
	HR
	95% CI　
	Deaths
	HR
	95% CI　
	Deaths
	　HR
	95% CI　
	

	All-cause mortality
	2,160 
	1.19 
	(1.13
	,1.26)
	3,823 
	1.00 
	2,200 
	1.04 
	(0.98
	,1.09)
	1,261 
	1.36 
	(1.27
	,1.45)
	968 
	2.39 
	(2.22
	,2.57)
	2,229 
	1.69 
	(1.60
	,1.78)
	***

	    Liver disease
	50 
	0.59 
	(0.43
	,0.81)
	163 
	1.00 
	298 
	3.48 
	(2.87
	,4.23)
	379 
	10.18 
	(8.44
	,12.28)
	465 
	28.44 
	(23.70
	,34.14)
	844 
	16.13 
	(13.57
	,19.18)
	***

	    Non-liver disease
	2,110 
	1.24 
	(1.17
	,1.31)
	3,660 
	1.00 
	1,902 
	0.93 
	(0.88
	,0.98)
	882 
	0.98 
	(0.91
	,1.05)
	503 
	1.28 
	(1.16
	,1.41)
	1,385 
	1.07 
	(1.00
	,1.14)
	**

	Cancer
	809 
	1.13 
	(1.04
	,1.23)
	1,462 
	1.00 
	893 
	1.14 
	(1.05
	,1.24)
	556 
	1.68 
	(1.52
	,1.85)
	520 
	3.62 
	(3.26
	,4.01)
	1,076 
	2.28 
	(2.10
	,2.48)
	***

	    Liver cancer
	25 
	0.53 
	(0.34
	,0.83)
	95 
	1.00 
	210 
	4.29 
	(3.36
	,5.49)
	245 
	11.83 
	(9.29
	,15.08)
	337 
	37.06 
	(29.35
	,46.81)
	582 
	20.21 
	(16.16
	,25.28)
	***

	    Non-liver cancer
	784 
	1.18 
	(1.08
	,1.29)
	1,367 
	1.00 
	683 
	0.93 
	(0.84
	,1.02)
	311 
	0.99 
	(0.87
	,1.12)
	183 
	1.35 
	(1.16
	,1.58)
	494 
	1.09 
	(0.98
	,1.22)
	*

	      Lung cancer
	221 
	1.31 
	(1.11
	,1.56)
	361 
	1.00 
	191 
	1.00 
	(0.84
	,1.19)
	72 
	0.92 
	(0.71
	,1.19)
	45 
	1.34 
	(0.98
	,1.84)
	117 
	1.07 
	(0.86
	,1.33)
	0.35 

	      Colon cancer
	103 
	1.14 
	(0.89
	,1.45)
	194 
	1.00 
	74 
	0.71 
	(0.54
	,0.93)
	39 
	0.87 
	(0.61
	,1.24)
	25 
	1.31 
	(0.86
	,1.99)
	64 
	0.99 
	(0.73
	,1.33)
	0.95 

	      Stomach cancer
	78 
	1.43 
	(1.07
	,1.91)
	119 
	1.00 
	47 
	0.72 
	(0.51
	,1.02)
	26 
	0.95 
	(0.62
	,1.47)
	3 
	0.26 
	(0.08
	,0.81)
	29 
	0.73 
	(0.48
	,1.12)
	*

	      Breast cancer 
	64 
	1.14 
	(0.80
	,1.62)
	68 
	1.00 
	27 
	0.96 
	(0.61
	,1.51)
	6 
	0.52 
	(0.22
	,1.20)
	4 
	0.72 
	(0.26
	,1.99)
	10 
	0.58 
	(0.29
	,1.14)
	0.18 

	Diabetes
	133 
	1.88 
	(1.53
	,2.30)
	236 
	1.00 
	136 
	0.70 
	(0.57
	,0.88)
	69 
	0.62 
	(0.47
	,0.83)
	54 
	1.16 
	(0.85
	,1.58)
	123 
	1.03 
	(0.82
	,1.30)
	0.34 

	Cardio-vascular disease
	444 
	1.18 
	(1.05
	,1.33)
	847 
	1.00 
	434 
	0.91 
	(0.81
	,1.03)
	181 
	0.86 
	(0.73
	,1.02)
	95 
	1.06 
	(0.85
	,1.31)
	276 
	0.92 
	(0.80
	,1.06)
	0.27 

	    Ischemic heart
	126 
	1.22 
	(0.98
	,1.52)
	239 
	1.00 
	118 
	0.85 
	(0.68
	,1.06)
	55 
	0.88 
	(0.65
	,1.19)
	20 
	0.74 
	(0.47
	,1.18)
	75 
	0.81 
	(0.62
	,1.07)
	0.08 

	    Stroke
	180 
	1.14 
	(0.95
	,1.37)
	353 
	1.00 
	187 
	0.96 
	(0.80
	,1.15)
	67 
	0.80 
	(0.61
	,1.04)
	43 
	1.18 
	(0.85
	,1.63)
	110 
	0.95 
	(0.76
	,1.18)
	0.76 

	Respiratory system
	151 
	1.14 
	(0.93
	,1.40)
	257 
	1.00 
	138 
	1.15 
	(0.93
	,1.42)
	34 
	0.75 
	(0.52
	,1.07)
	21 
	1.06 
	(0.68
	,1.66)
	55 
	0.86 
	(0.64
	,1.17)
	0.85 

	Genitourinary system
	88 
	1.45 
	(1.10
	,1.92)
	129 
	1.00 
	72 
	1.00 
	(0.75
	,1.34)
	27 
	0.85 
	(0.56
	,1.30)
	15 
	1.09 
	(0.63
	,1.87)
	42 
	0.94 
	(0.65
	,1.36)
	0.98 

	Acute/chronic liver disease
	25 
	0.65 
	(0.41
	,1.03)
	68 
	1.00 
	88 
	2.39 
	(1.73
	,3.28)
	134 
	7.90 
	(5.86
	,10.66)
	128 
	17.19 
	(12.73
	,23.23)
	262 
	10.77 
	(8.17
	,14.20)
	***

	Injury
	114 
	0.96 
	(0.77
	,1.21)
	245 
	1.00 
	150 
	0.96 
	(0.78
	,1.18)
	93 
	1.23 
	(0.96
	,1.58)
	42 
	1.27 
	(0.91
	,1.77)
	135 
	1.30 
	(1.04
	,1.63)
	0.06 

	Suicide
	67 
	0.82 
	(0.60
	,1.12)
	118 
	1.00 
	58 
	0.83 
	(0.60
	,1.15)
	29 
	0.84 
	(0.56
	,1.28)
	14 
	0.90 
	(0.51
	,1.59)
	43 
	0.81 
	(0.56
	,1.18)
	0.30 

	Male 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	All-cause mortality
	1,093 
	1.24 
	(1.15
	,1.33)
	2,383 
	1.00 
	1,517 
	1.01 
	(0.95
	,1.08)
	899 
	1.37 
	(1.26
	,1.48)
	663 
	2.38 
	(2.18
	,2.60)
	1,562 
	1.67 
	(1.56
	,1.78)
	***

	    Liver disease
	28 
	0.61 
	(0.40
	,0.93)
	111 
	1.00 
	213 
	3.23 
	(2.56
	,4.08)
	273 
	9.32 
	(7.43
	,11.70)
	313 
	25.42 
	(20.34
	,31.76)
	586 
	14.46 
	(11.71
	,17.85)
	***

	    Non-liver disease
	1,065 
	1.29 
	(1.20
	,1.39)
	2,272 
	1.00 
	1,304 
	0.90 
	(0.84
	,0.97)
	626 
	0.98 
	(0.89
	,1.07)
	350 
	1.30 
	(1.16
	,1.46)
	976 
	1.07 
	(0.98
	,1.16)
	*

	Cancer
	376 
	1.13 
	(1.00
	,1.27)
	893 
	1.00 
	616 
	1.14 
	(1.02
	,1.26)
	390 
	1.68 
	(1.49
	,1.90)
	357 
	3.66 
	(3.23
	,4.16)
	747 
	2.27 
	(2.05
	,2.52)
	***

	    Liver cancer
	11 
	0.37 
	(0.20
	,0.71)
	73 
	1.00 
	161 
	3.85 
	(2.90
	,5.09)
	178 
	9.86 
	(7.45
	,13.05)
	233 
	30.37 
	(23.15
	,39.84)
	411 
	16.67 
	(12.87
	,21.60)
	***

	    Non-liver cancer
	365 
	1.22 
	(1.08
	,1.39)
	820 
	1.00 
	455 
	0.90 
	(0.80
	,1.01)
	212 
	0.97 
	(0.83
	,1.13)
	124 
	1.36 
	(1.13
	,1.65)
	336 
	1.07 
	(0.93
	,1.22)
	0.14 

	      Lung cancer
	124 
	1.34 
	(1.08
	,1.67)
	244 
	1.00 
	144 
	1.02 
	(0.82
	,1.25)
	57 
	0.98 
	(0.73
	,1.31)
	30 
	1.24 
	(0.84
	,1.82)
	87 
	1.08 
	(0.84
	,1.40)
	0.47 

	      Colon cancer
	47 
	1.20 
	(0.85
	,1.70)
	112 
	1.00 
	48 
	0.70 
	(0.50
	,0.99)
	24 
	0.82 
	(0.52
	,1.29)
	16 
	1.34 
	(0.78
	,2.29)
	40 
	0.94 
	(0.64
	,1.38)
	0.85 

	      Stomach cancer
	40 
	1.54 
	(1.04
	,2.27)
	76 
	1.00 
	31 
	0.63 
	(0.41
	,0.97)
	18 
	0.84 
	(0.50
	,1.43)
	2 
	0.22 
	(0.06
	,0.92)
	20 
	0.65 
	(0.39
	,1.09)
	*

	Diabetes
	64 
	2.11 
	(1.58
	,2.82)
	128 
	1.00 
	72 
	0.72 
	(0.54
	,0.97)
	44 
	0.80 
	(0.56
	,1.14)
	32 
	1.22 
	(0.81
	,1.84)
	76 
	1.08 
	(0.80
	,1.45)
	0.38 

	Cardio-vascular disease
	254 
	1.39 
	(1.19
	,1.62)
	509 
	1.00 
	307 
	0.95 
	(0.82
	,1.10)
	132 
	0.92 
	(0.76
	,1.12)
	74 
	1.24 
	(0.97
	,1.60)
	206 
	0.99 
	(0.84
	,1.18)
	0.67 

	    Ischemic heart
	75 
	1.35 
	(1.02
	,1.78)
	154 
	1.00 
	95 
	0.95 
	(0.73
	,1.23)
	41 
	0.90 
	(0.63
	,1.28)
	15 
	0.78 
	(0.46
	,1.34)
	56 
	0.81 
	(0.59
	,1.13)
	0.27 

	    Stroke
	108 
	1.44 
	(1.14
	,1.83)
	209 
	1.00 
	122 
	0.93 
	(0.74
	,1.16)
	45 
	0.78 
	(0.56
	,1.09)
	30 
	1.24 
	(0.83
	,1.84)
	75 
	0.93 
	(0.70
	,1.24)
	0.86 

	Respiratory system
	107 
	1.18 
	(0.93
	,1.50)
	201 
	1.00 
	100 
	1.00 
	(0.78
	,1.28)
	23 
	0.62 
	(0.40
	,0.96)
	12 
	0.75 
	(0.42
	,1.36)
	35 
	0.67 
	(0.46
	,0.97)
	0.08 

	Genitourinary system
	47 
	1.71 
	(1.17
	,2.50)
	70 
	1.00 
	42 
	0.96 
	(0.65
	,1.41)
	17 
	0.91 
	(0.53
	,1.56)
	9 
	1.17 
	(0.58
	,2.38)
	26 
	1.00 
	(0.62
	,1.61)
	0.88 

	Acute/chronic liver disease
	17 
	1.04 
	(0.58
	,1.87)
	38 
	1.00 
	52 
	2.14 
	(1.40
	,3.25)
	95 
	8.22 
	(5.59
	,12.09)
	80 
	16.75 
	(11.28
	,24.88)
	175 
	10.61 
	(7.38
	,15.25)
	***

	Injury
	56 
	0.89 
	(0.66
	,1.20)
	179 
	1.00 
	124 
	0.95 
	(0.75
	,1.20)
	72 
	1.10 
	(0.83
	,1.45)
	38 
	1.35 
	(0.94
	,1.93)
	110 
	1.24 
	(0.96
	,1.60)
	0.15 

	Suicide
	16 
	0.62 
	(0.36
	,1.07)
	70 
	1.00 
	45 
	0.84 
	(0.58
	,1.23)
	20 
	0.71 
	(0.43
	,1.19)
	10 
	0.81 
	(0.41
	,1.60)
	30 
	0.69 
	(0.43
	,1.09)
	0.21 

	Female 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	All-cause mortality
	1,067 
	1.16 
	(1.07
	,1.25)
	1,440 
	1.00 
	683 
	1.09 
	(0.99
	,1.19)
	362 
	1.34 
	(1.19
	,1.50)
	305 
	2.39 
	(2.11
	,2.71)
	667 
	1.71 
	(1.55
	,1.88)
	***

	    Liver disease
	22 
	0.63 
	(0.38
	,1.04)
	52 
	1.00 
	85 
	3.96 
	(2.80
	,5.60)
	106 
	11.85 
	(8.48
	,16.58)
	152 
	34.50 
	(25.07
	,47.49)
	258 
	19.46 
	(14.37
	,26.36)
	***

	    Non-liver disease
	1,045 
	1.19 
	(1.09
	,1.29)
	1,388 
	1.00 
	598 
	0.98 
	(0.89
	,1.08)
	256 
	0.96 
	(0.84
	,1.10)
	153 
	1.23 
	(1.04
	,1.45)
	409 
	1.07 
	(0.95
	,1.20)
	0.14 

	Cancer
	433 
	1.11 
	(0.98
	,1.27)
	569 
	1.00 
	277 
	1.18 
	(1.02
	,1.37)
	166 
	1.74 
	(1.46
	,2.07)
	163 
	3.64 
	(3.05
	,4.34)
	329 
	2.36 
	(2.05
	,2.72)
	***

	    Liver cancer
	14 
	0.94 
	(0.48
	,1.85)
	22 
	1.00 
	49 
	5.50 
	(3.32
	,9.12)
	67 
	18.59 
	(11.44
	,30.20)
	104 
	59.96 
	(37.68
	,95.43)
	171 
	32.01 
	(20.43
	,50.17)
	***

	    Non-liver cancer
	419 
	1.12 
	(0.99
	,1.28)
	547 
	1.00 
	228 
	1.01 
	(0.86
	,1.18)
	99 
	1.07 
	(0.86
	,1.33)
	59 
	1.37 
	(1.04
	,1.79)
	158 
	1.17 
	(0.98
	,1.41)
	0.06 

	      Lung cancer
	97 
	1.29 
	(0.98
	,1.70)
	117 
	1.00 
	47 
	0.98 
	(0.70
	,1.38)
	15 
	0.77 
	(0.45
	,1.32)
	15 
	1.68 
	(0.98
	,2.89)
	30 
	1.06 
	(0.70
	,1.60)
	0.46 

	      Colon cancer
	56 
	1.04 
	(0.73
	,1.47)
	82 
	1.00 
	26 
	0.74 
	(0.48
	,1.15)
	15 
	1.01 
	(0.58
	,1.76)
	9 
	1.30 
	(0.65
	,2.60)
	24 
	1.09 
	(0.68
	,1.74)
	0.83 

	      Stomach cancer
	38 
	1.29 
	(0.83
	,2.01)
	43 
	1.00 
	16 
	0.95 
	(0.54
	,1.70)
	8 
	1.19 
	(0.56
	,2.56)
	1 
	0.32 
	(0.04
	,2.36)
	9 
	0.94 
	(0.45
	,1.95)
	0.78 

	      Breast cancer 
	64 
	1.14 
	(0.80
	,1.62)
	68 
	1.00 
	27 
	0.96 
	(0.61
	,1.51)
	6 
	0.52 
	(0.22
	,1.20)
	4 
	0.72 
	(0.26
	,1.99)
	10 
	0.58 
	(0.29
	,1.14)
	0.18 

	Diabetes
	69 
	1.70 
	(1.27
	,2.27)
	108 
	1.00 
	64 
	0.79 
	(0.57
	,1.09)
	25 
	0.38 
	(0.22
	,0.65)
	22 
	1.25 
	(0.80
	,1.97)
	47 
	0.99 
	(0.69
	,1.41)
	0.62 

	Cardio-vascular disease
	190 
	0.98 
	(0.82
	,1.17)
	338 
	1.00 
	127 
	0.83 
	(0.67
	,1.01)
	49 
	0.71 
	(0.53
	,0.97)
	21 
	0.68 
	(0.43
	,1.05)
	70 
	0.72 
	(0.55
	,0.94)
	**

	    Ischemic heart
	51 
	1.06 
	(0.75
	,1.52)
	85 
	1.00 
	23 
	0.58 
	(0.36
	,0.92)
	14 
	0.78 
	(0.44
	,1.38)
	5 
	0.61 
	(0.24
	,1.50)
	19 
	0.73 
	(0.44
	,1.22)
	0.08 

	    Stroke
	72 
	0.86 
	(0.64
	,1.14)
	144 
	1.00 
	65 
	1.02 
	(0.76
	,1.37)
	22 
	0.80 
	(0.51
	,1.26)
	13 
	1.03 
	(0.58
	,1.83)
	35 
	0.93 
	(0.63
	,1.35)
	0.67 

	Respiratory system
	44 
	1.10 
	(0.74
	,1.64)
	56 
	1.00 
	38 
	1.82 
	(1.20
	,2.75)
	11 
	1.23 
	(0.64
	,2.36)
	9 
	2.26 
	(1.11
	,4.60)
	20 
	1.50 
	(0.89
	,2.53)
	0.01 

	Genitourinary system
	41 
	1.20 
	(0.80
	,1.81)
	59 
	1.00 
	30 
	1.09 
	(0.70
	,1.71)
	10 
	0.80 
	(0.41
	,1.58)
	6 
	1.02 
	(0.44
	,2.39)
	16 
	0.87 
	(0.49
	,1.55)
	0.96 

	Acute/chronic liver disease
	8 
	0.39 
	(0.18
	,0.86)
	30 
	1.00 
	36 
	2.79 
	(1.71
	,4.55)
	39 
	6.95 
	(4.28
	,11.27)
	48 
	16.88 
	(10.60
	,26.90)
	87 
	10.46 
	(6.82
	,16.04)
	***

	Injury
	58 
	1.14 
	(0.79
	,1.64)
	66 
	1.00 
	26 
	0.93 
	(0.59
	,1.48)
	21 
	1.80 
	(1.09
	,2.96)
	4 
	0.71 
	(0.26
	,1.96)
	25 
	1.45 
	(0.90
	,2.34)
	0.35 

	Suicide
	51 
	0.88 
	(0.59
	,1.33)
	48 
	1.00 
	13 
	0.73 
	(0.40
	,1.36)
	9 
	1.30 
	(0.63
	,2.69)
	4 
	1.16 
	(0.41
	,3.24)
	13 
	1.20 
	(0.64
	,2.28)
	0.82 

	*p<0.05; **p<0.01; ***p<0.001
Adjusted for 11 variables: age, sex, education, body mass index, smoking status, drinking status, physical activity, hypertension, diabetes, fibrosis index 4 and aspartate transaminase-to-platelet ratio index.


	Supplemental table 3. Adjusted mortality risks of AST (IU/L), with 15-24 as reference, for all-cause and selected cause-specific deaths, divided by gender for male and female　

	Cause of death
	<15
	15-24
	25-39
	40-69
	≥ 70
	≥ 40
	P trend

	
	Deaths
	HR
	95% CI
	Deaths
	HR
	Deaths
	HR
	95% CI
	Deaths
	HR
	95% CI
	Deaths
	HR
	95% CI
	Deaths
	HR
	95% CI
	　

	Male 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	All-cause mortality
	222 
	1.42 
	(1.23
	,1.62)
	3,119 
	1.00 
	1,999 
	1.09 
	(1.03
	,1.16)
	725 
	2.02 
	(1.86
	,2.19)
	490 
	3.93 
	(3.57
	,4.34)
	1,215 
	2.52 
	(2.36
	,2.70)
	***

	    Liver disease, including liver cancer 
	2 
	0.35 
	(0.09
	,1.42)
	107 
	1.00 
	262 
	4.39 
	(3.50
	,5.50)
	294 
	25.02 
	(19.98
	,31.31)
	273 
	61.47 
	(48.83
	,77.40)
	567 
	35.16 
	(28.46
	,43.43)
	***

	    Non-liver disease
	220 
	1.46 
	(1.28
	,1.68)
	3,012 
	1.00 
	1,737 
	0.98 
	(0.92
	,1.04)
	431 
	1.24 
	(1.12
	,1.37)
	217 
	1.84 
	(1.60
	,2.11)
	648 
	1.39 
	(1.28
	,1.52)
	***

	Cancer
	69 
	1.23 
	(0.96
	,1.57)
	1,154 
	1.00 
	765 
	1.14 
	(1.04
	,1.25)
	389 
	3.08 
	(2.74
	,3.46)
	255 
	5.84 
	(5.08
	,6.70)
	644 
	3.82 
	(3.46
	,4.22)
	***

	    Liver cancer
	1 
	0.28 
	(0.04
	,2.05)
	67 
	1.00 
	182 
	4.89 
	(3.68
	,6.48)
	223 
	31.04 
	(23.52
	,40.96)
	183 
	69.39 
	(52.05
	,92.52)
	406 
	41.63 
	(31.96
	,54.22)
	***

	    Non-liver cancer
	68 
	1.32 
	(1.03
	,1.69)
	1,087 
	1.00 
	583 
	0.92 
	(0.83
	,1.01)
	166 
	1.40 
	(1.18
	,1.64)
	72 
	1.80 
	(1.42
	,2.30)
	238 
	1.51 
	(1.31
	,1.74)
	***

	      Lung cancer
	21 
	1.25 
	(0.80
	,1.94)
	349 
	1.00 
	166 
	0.83 
	(0.69
	,1.00)
	44 
	1.20 
	(0.88
	,1.65)
	19 
	1.50 
	(0.94
	,2.38)
	63 
	1.28 
	(0.98
	,1.68)
	0.58 

	      Colon cancer
	8 
	1.18 
	(0.58
	,2.41)
	146 
	1.00 
	63 
	0.73 
	(0.54
	,0.98)
	26 
	1.60 
	(1.05
	,2.45)
	4 
	0.81 
	(0.30
	,2.18)
	30 
	1.41 
	(0.94
	,2.10)
	0.94 

	      Stomach cancer
	7 
	1.42 
	(0.66
	,3.07)
	108 
	1.00 
	45 
	0.69 
	(0.49
	,0.98)
	5 
	0.41 
	(0.17
	,1.00)
	2 
	0.51 
	(0.13
	,2.08)
	7 
	0.44 
	(0.21
	,0.96)
	**

	Diabetes
	30 
	3.17 
	(2.32
	,4.34)
	182 
	1.00 
	80 
	0.70 
	(0.53
	,0.94)
	29 
	0.89 
	(0.57
	,1.38)
	19 
	3.53 
	(2.42
	,5.14)
	48 
	1.18 
	(0.85
	,1.64)
	1.00 

	Cardio-vascular disease
	52 
	1.64 
	(1.23
	,2.17)
	683 
	1.00 
	409 
	0.98 
	(0.87
	,1.11)
	91 
	1.10 
	(0.88
	,1.37)
	41 
	1.51 
	(1.10
	,2.09)
	132 
	1.21 
	(1.00
	,1.46)
	0.10 

	    Ischemic heart
	10 
	0.90 
	(0.48
	,1.70)
	219 
	1.00 
	122 
	0.92 
	(0.74
	,1.15)
	21 
	0.77 
	(0.49
	,1.22)
	8 
	0.88 
	(0.43
	,1.80)
	29 
	0.80 
	(0.54
	,1.19)
	0.27 

	    Stroke
	22 
	1.80 
	(1.16
	,2.79)
	271 
	1.00 
	159 
	0.94 
	(0.77
	,1.15)
	43 
	1.28 
	(0.93
	,1.78)
	19 
	1.69 
	(1.04
	,2.73)
	62 
	1.37 
	(1.03
	,1.82)
	0.09 

	Respiratory system
	14 
	1.38 
	(0.81
	,2.38)
	232 
	1.00 
	165 
	1.14 
	(0.93
	,1.39)
	18 
	0.73 
	(0.45
	,1.18)
	14 
	1.70 
	(0.98
	,2.93)
	32 
	0.99 
	(0.68
	,1.43)
	0.33 

	Genitourinary system
	12 
	2.36 
	(1.29
	,4.33)
	100 
	1.00 
	53 
	0.87 
	(0.62
	,1.22)
	16 
	1.34 
	(0.79
	,2.29)
	4 
	1.06 
	(0.39
	,2.89)
	20 
	1.26 
	(0.77
	,2.06)
	0.74 

	Acute/chronic liver disease
	1 
	0.45 
	(0.06
	,3.29)
	40 
	1.00 
	80 
	3.56 
	(2.43
	,5.21)
	71 
	15.34 
	(10.36
	,22.72)
	90 
	48.11 
	(32.66
	,70.88)
	161 
	24.51 
	(17.16
	,35.01)
	***

	Injury
	12 
	0.90 
	(0.50
	,1.61)
	238 
	1.00 
	149 
	1.12 
	(0.91
	,1.37)
	43 
	1.53 
	(1.10
	,2.13)
	27 
	2.72 
	(1.81
	,4.09)
	70 
	1.88 
	(1.43
	,2.48)
	***

	Suicide
	4 
	0.78 
	(0.29
	,2.14)
	83 
	1.00 
	59 
	1.34 
	(0.96
	,1.89)
	9 
	0.97 
	(0.48
	,1.94)
	6 
	1.93 
	(0.84
	,4.46)
	15 
	1.30 
	(0.74
	,2.28)
	0.13 

	Female 
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	All-cause mortality
	262 
	1.37 
	(1.20
	,1.57)
	2,029 
	1.00 
	935 
	1.18 
	(1.09
	,1.28)
	363 
	1.83 
	(1.63
	,2.05)
	268 
	3.55 
	(3.12
	,4.04)
	631 
	2.28 
	(2.08
	,2.50)
	***

	    Liver disease
	2 
	0.43 
	(0.10
	,1.78)
	47 
	1.00 
	91 
	5.38 
	(3.77
	,7.68)
	120 
	29.22 
	(20.71
	,41.23)
	157 
	97.45 
	(69.76
	,136.13)
	277 
	46.66 
	(33.95
	,64.11)
	***

	    Non-liver disease
	260 
	1.40 
	(1.22
	,1.59)
	1,982 
	1.00 
	844 
	1.08 
	(1.00
	,1.18)
	243 
	1.24 
	(1.08
	,1.42)
	111 
	1.50 
	(1.24
	,1.82)
	354 
	1.30 
	(1.15
	,1.46)
	***

	Cancer
	101 
	1.27 
	(1.02
	,1.56)
	820 
	1.00 
	381 
	1.30 
	(1.15
	,1.47)
	161 
	2.38 
	(2.00
	,2.82)
	145 
	5.67 
	(4.74
	,6.79)
	306 
	3.23 
	(2.82
	,3.71)
	***

	    Liver cancer
	1 
	0.41 
	(0.06
	,3.05)
	24 
	1.00 
	51 
	6.12 
	(3.75
	,9.99)
	74 
	38.15 
	(23.87
	,60.98)
	106 
	143.14 
	(91.03
	,225.07)
	180 
	64.34 
	(41.60
	,99.53)
	***

	    Non-liver cancer
	100 
	1.30 
	(1.05
	,1.61)
	796 
	1.00 
	330 
	1.15 
	(1.01
	,1.31)
	87 
	1.32 
	(1.06
	,1.65)
	39 
	1.58 
	(1.14
	,2.19)
	126 
	1.37 
	(1.13
	,1.66)
	***

	      Lung cancer
	27 
	1.81 
	(1.19
	,2.74)
	183 
	1.00 
	57 
	0.80 
	(0.59
	,1.08)
	16 
	1.01 
	(0.60
	,1.69)
	8 
	1.35 
	(0.67
	,2.75)
	24 
	1.08 
	(0.70
	,1.67)
	0.92 

	      Colon cancer
	16 
	1.52 
	(0.89
	,2.60)
	108 
	1.00 
	43 
	1.07 
	(0.75
	,1.52)
	11 
	1.14 
	(0.61
	,2.14)
	10 
	2.72 
	(1.41
	,5.23)
	21 
	1.59 
	(0.98
	,2.58)
	*

	      Stomach cancer
	7 
	1.17 
	(0.53
	,2.59)
	68 
	1.00 
	24 
	0.96 
	(0.60
	,1.54)
	6 
	1.11 
	(0.48
	,2.57)
	1 
	0.49 
	(0.07
	,3.56)
	7 
	0.91 
	(0.41
	,2.00)
	0.73 

	      Breast cancer 
	15 
	1.06 
	(0.61
	,1.85)
	101 
	1.00 
	43 
	1.52 
	(1.05
	,2.20)
	8 
	1.23 
	(0.59
	,2.55)
	2 
	0.84 
	(0.21
	,3.42)
	10 
	1.10 
	(0.56
	,2.16)
	0.18 

	Diabetes
	34 
	1.81 
	(1.28
	,2.56)
	162 
	1.00 
	54 
	0.50 
	(0.34
	,0.72)
	22 
	0.44 
	(0.24
	,0.80)
	16 
	4.56 
	(3.26
	,6.38)
	38 
	0.83 
	(0.56
	,1.22)
	0.09 

	Cardio-vascular disease
	31 
	0.99 
	(0.68
	,1.43)
	414 
	1.00 
	213 
	1.15 
	(0.97
	,1.36)
	52 
	1.08 
	(0.80
	,1.45)
	15 
	0.84 
	(0.50
	,1.41)
	67 
	0.98 
	(0.75
	,1.28)
	0.56 

	    Ischemic heart
	13 
	1.48 
	(0.82
	,2.65)
	109 
	1.00 
	42 
	0.84 
	(0.59
	,1.21)
	9 
	0.68 
	(0.34
	,1.35)
	5 
	1.02 
	(0.41
	,2.51)
	14 
	0.78 
	(0.44
	,1.37)
	0.32 

	    Stroke
	10 
	0.75 
	(0.40
	,1.43)
	171 
	1.00 
	100 
	1.32 
	(1.03
	,1.70)
	28 
	1.48 
	(0.99
	,2.22)
	7 
	0.98 
	(0.46
	,2.10)
	35 
	1.27 
	(0.87
	,1.84)
	0.06 

	Respiratory system
	9 
	1.46 
	(0.72
	,2.94)
	81 
	1.00 
	42 
	1.17 
	(0.80
	,1.70)
	18 
	2.23 
	(1.33
	,3.75)
	8 
	2.72 
	(1.31
	,5.67)
	26 
	2.36 
	(1.50
	,3.73)
	**

	Genitourinary system
	19 
	3.18 
	(1.88
	,5.36)
	67 
	1.00 
	44 
	1.43 
	(0.97
	,2.11)
	12 
	1.47 
	(0.79
	,2.74)
	4 
	1.29 
	(0.47
	,3.56)
	16 
	1.33 
	(0.75
	,2.33)
	0.09 

	Acute/chronic liver disease
	1 
	0.46 
	(0.06
	,3.42)
	23 
	1.00 
	40 
	4.56 
	(2.72
	,7.65)
	46 
	20.07 
	(12.01
	,33.52)
	51 
	54.13 
	(32.54
	,90.04)
	97 
	28.96 
	(18.08
	,46.38)
	***

	Injury
	16 
	1.23 
	(0.72
	,2.11)
	107 
	1.00 
	34 
	0.99 
	(0.67
	,1.47)
	14 
	1.70 
	(0.96
	,2.99)
	4 
	1.28 
	(0.47
	,3.49)
	18 
	1.62 
	(0.97
	,2.71)
	0.22 

	Suicide
	15 
	0.95 
	(0.54
	,1.66)
	84 
	1.00 
	20 
	1.10 
	(0.67
	,1.82)
	5 
	1.23 
	(0.49
	,3.07)
	1 
	0.64 
	(0.09
	,4.65)
	6 
	1.07 
	(0.46
	,2.50)
	0.88 

	*p<0.05; **p<0.01; ***p<0.001

Adjusted for 11 variables: age, sex, education, body mass index, smoking status, drinking status, physical activity, hypertension, diabetes, fibrosis index 4 and aspartate transaminase-to-platelet ratio index.


	Supplemental table 4. Cross tabulation of 5 levels of AST (IU/L) and ALT (IU/L) on their effects on all-cause mortality

	　
	AST　
	　
	　
	　

	ALT
	<15
	15-24
	25-39
	40-69
	≥ 70
	Total

	<15
	1.54 
	(1.38
	,1.72)
	1.24 
	(1.17
	,1.32)
	1.71 
	(1.44
	,2.02)
	2.76 
	(1.03
	,7.36)
	
	
	
	1.19 
	(1.13
	,1.26)

	15-24
	1.25 
	(1.03
	,1.52)
	1.00 
	　
	　
	1.30 
	(1.21
	,1.40)
	2.45 
	(1.80
	,3.32)
	6.80 
	(3.43
	,13.47)
	1.00 
	
	

	25-39
	0.72 
	(0.23
	,2.23)
	0.88 
	(0.81
	,0.96)
	1.12 
	(1.05
	,1.20)
	2.85 
	(2.48
	,3.27)
	6.96 
	(4.72
	,10.26)
	1.04 
	(0.98
	,1.09)

	40-69
	
	
	
	1.34 
	(1.08
	,1.66)
	1.01 
	(0.92
	,1.11)
	1.94 
	(1.77
	,2.14)
	5.77 
	(4.82
	,6.92)
	1.36 
	(1.27
	,1.45)

	≥ 70
	　
	　
	　
	1.94 
	(0.87
	,4.34)
	1.21 
	(0.91
	,1.62)
	1.78 
	(1.58
	,2.00)
	3.65 
	(3.34
	,3.99)
	2.39 
	(2.22
	,2.57)

	Total
	1.39 
	(1.27
	,1.53)
	1.00 
	
	
	1.12 
	(1.07
	,1.17)
	1.96 
	(1.84
	,2.10)
	3.79 
	(3.51
	,4.10)
	
	
	


Adjusted for 11 variables: age, sex, education, body mass index, smoking status, drinking status, physical activity, hypertension, diabetes, fibrosis index 4 and aspartate transaminase-to-platelet ratio index.
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Supplemental figure 1. Distribution of mean values of AST (left) (IU/L) and ALT (right) (IU/L) by age and by gender.
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Supplemental figure 2. Hazard ratios for all-cause and liver disease mortality by AST (IU/L) and ALT (IU/L) levels

AST or ALT with 15-24 IU/L as reference groups.
*p< 0.05
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Supplemental figure 3. The relative risks of AST ≥ 40 IU/L, when compared with AST 15-24, in different subgroups in the cohort
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	Age
	15-24
(1)
	25-39

(2)
	40-69

(3)
	≥ 70

(4)
	Diff1

(1)-(4)
	≥ 40

(5)
	Diff2

(1)-(5)
	
	15-24
(1)
	25-39

(2)
	40-69

(3)
	≥ 70

(4)
	Diff1

(1)-(4)
	≥ 40

(5)
	Diff2

(1)-(5)

	30
	58.07
	56.32
	51.35
	45.96
	12.11
	49.9
	8.17
	
	58
	56.44
	54.06
	49.67
	8.33
	52.63
	5.37

	40
	48.24
	46.69
	41.63
	36.47
	11.77
	40.2
	8.04
	
	48.19
	46.68
	44.4
	39.92
	8.27
	42.92
	5.27

	50
	38.53
	37.3
	32.36
	27.6
	10.93
	31.01
	7.52
	
	38.47
	37.07
	35.02
	30.73
	7.74
	33.58
	4.89

	60
	29.07
	28.08
	23.44
	20.29
	8.78
	22.54
	6.53
	
	29.07
	27.83
	25.8
	22.15
	6.92
	24.62
	4.45

	70
	20.09
	19.19
	15.42
	13.82
	6.27
	15.01
	5.08
	
	20.14
	18.91
	17.42
	14.68
	5.46
	16.54
	3.6


Supplemental figure 4.Life expectancy analysis for AST and ALT in females.

Estimated life loss for female participants among AST(upper left) and ALT (upper right) categories, with 15-24 IU/L as reference. Estimated life expectancy for female participants among AST (lower left) and ALT (lower right) categories.
Diff1= life expectancy gap between those with AST/ALT ≥ 70 and 15-24.

Diff2= life expectancy gap between those with AST/ALT ≥ 40 and 15-24.
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Supplemental figure 5. The gain in the number of years in life expectancy, if engaged in fully active exercise, with increasing AST levels, by inactive individuals.
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Supplemental figure 6. Ranking of 32 common risk factors in routine health screening by number of years shortened in life expectancy, with prevalence of each risk >5%.  
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