Risk thresholds for soft versus hard cardiovascular disease outcome models for initiating statin therapy among Chinese adults: a cost-utility analysis 
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[bookmark: _Toc200449065]Figure S1. Structure of the Markov model
IS: ischemic stroke; MI: myocardial infarction; IHD: ischemic heart disease; ASCVD: atherosclerotic cardiovascular disease.
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[bookmark: _Toc200449066][bookmark: OLE_LINK14][bookmark: OLE_LINK21]Figure S2. Calibration plots for CKB hard and soft ASCVD models after recalibration.
CKB: China Kadoorie Biobank; ASCVD: atherosclerotic cardiovascular disease.
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[bookmark: _Toc200449067]Figure S3. Observed vs. simulated probabilities of all events over 10 years
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]CKB: China Kadoorie Biobank. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]All events included nonfatal atherosclerotic cardiovascular disease events and all fatal events.
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[bookmark: _Toc200449068]Figure S4. GBD vs. simulated age-sex-specific all-cause mortality (1/100000)
GBD: Global Burden of Disease.
Red shades represent the 95% confidence interval of the mortality from the GBD study.
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[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: _Toc200449069][bookmark: OLE_LINK95][bookmark: OLE_LINK96]Figure S5. One-way sensitivity analyses for soft ASCVD model threshold of 18% vs. 19%
ASCVD: atherosclerotic cardiovascular disease; IS: ischemic stroke; IHD: ischemic heart disease; GDP: gross domestic product.
[bookmark: _Hlk131359292]Blue and red bars indicate parameter ranges lower and higher than the base-case values shown in Table 1, respectively.
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[bookmark: _Toc200449070]Figure S6. One-way sensitivity analyses for hard ASCVD model threshold of 10% vs. 11%
ASCVD: atherosclerotic cardiovascular disease; IS: ischemic stroke; IHD: ischemic heart disease; GDP: gross domestic product.
Blue and red bars indicate parameter ranges lower and higher than the base-case values shown in Table 1, respectively.


[image: ]
[bookmark: _Toc200449071][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Figure S7. One-way sensitivity analyses for soft ASCVD model threshold of 13% vs. 14% in population aged 30-59 years
ASCVD: atherosclerotic cardiovascular disease; IS: ischemic stroke; IHD: ischemic heart disease; GDP: gross domestic product.
Blue and red bars indicate parameter ranges lower and higher than the base-case values shown in Table 1, respectively.
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[bookmark: _Toc200449072]Figure S8. Cost-utility acceptability curves for soft ASCVD threshold strategies in population aged 30-59 years
ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year.
Dashed lines indicate the GDP per capita in 2019.
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[bookmark: _Toc200449073]Figure S9. One-way sensitivity analyses for hard ASCVD model threshold of 9% vs. 10% in population aged 30-59 years
ASCVD: atherosclerotic cardiovascular disease; IS: ischemic stroke; IHD: ischemic heart disease; GDP: gross domestic product.
Blue and red bars indicate parameter ranges lower and higher than the base-case values shown in Table 1, respectively.
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[bookmark: _Toc200449074]Figure S10. Cost-utility acceptability curves for hard ASCVD threshold strategies in population aged 30-59 years
ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year.
Dashed lines indicate the GDP per capita in 2019.
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[bookmark: _Toc200449075]Figure S11. One-way sensitivity analyses for soft ASCVD model threshold of 20% vs. no treatment in population aged 60-75 years
ASCVD: atherosclerotic cardiovascular disease; IS: ischemic stroke; IHD: ischemic heart disease; GDP: gross domestic product.
Blue and red bars indicate parameter ranges lower and higher than the base-case values shown in Table 1, respectively.
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[bookmark: _Toc200449076]Figure S12. Cost-utility acceptability curves for soft ASCVD threshold strategies in population aged 60-75 years
ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year.
Dashed lines indicate the GDP per capita in 2019.
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[bookmark: _Toc200449077]Figure S13. One-way sensitivity analyses for hard ASCVD model threshold of 15% vs. no treatment in population aged 60-75 years
ASCVD: atherosclerotic cardiovascular disease; IS: ischemic stroke; IHD: ischemic heart disease; GDP: gross domestic product.
Blue and red bars indicate parameter ranges lower and higher than the base-case values shown in Table 1, respectively.
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[bookmark: _Toc200449078]Figure S14. Cost-utility acceptability curves for hard ASCVD threshold strategies in population aged 60-75 years
ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year.
Dashed lines indicate the GDP per capita in 2019.
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[bookmark: _Toc200449079]Supplemental Tables 
[bookmark: _Toc200449080]Table S1. Disease progression inputs used in the cost-utility model 
	Transitiona
	Value

	From Acute MI status to
	

	Other IHD
	0.1468 

	IS
	0.0293 

	ASCVD death
	0.0327 

	Death from other causes
	0.0242 

	From other IHD status to
	

	Acute MI
	0.0048 

	IS
	0.0317 

	ASCVD death
	0.0132 

	Death from other causes
	0.0232 

	From IS status to
	

	Acute MI
	0.0023 

	Other IHD
	0.0281 

	ASCVD death
	0.0119 

	Death from other causes
	0.0293 


MI: myocardial infarction; IHD: ischemic heart disease; IS: ischemic stroke; ASCVD: atherosclerotic cardiovascular disease.
[bookmark: OLE_LINK11][bookmark: OLE_LINK22]a The transition probabilities from disease-free to other states calculated for each ASCVD risk threshold strategy are not shown.


[bookmark: _Toc200449081]Table S2. Baseline characteristics of participants with soft or hard ASCVD outcomes occurred during follow-up in CKB study
	　
	Soft ASCVD outcomes
	Hard ASCVD outcomes

	Number of participants 
	82,575
	55,704

	Women
	57.2
	54.1

	Urban area
	50.1
	49.7

	Age, years
	58.3 (51.1-66.4)
	59.4 (52.1-67.2)

	Current daily smoker 
	25.1
	26.6

	Taking antihypertensive treatment 
	21.5
	22.9

	Systolic blood pressure, mmHg
	136.0 (122.5-153.5)
	138.5 (124.0-156.0)

	Diastolic blood pressure, mmHg
	79.5 (72.0-87.5)
	80.0 (72.0-88.5)

	Waist circumference, cm
	82.4 (75.4-89.5)
	82.5 (75.6-89.6)

	Self-reported diabetes
	6.2
	6.7


ASCVD: atherosclerotic cardiovascular disease; CKB: China Kadoorie Biobank.
Data are percentage or median (25-75th percentile) unless otherwise specified.


[bookmark: _Toc200449082]Table S3. Baseline characteristics of high-risk population defined by optimal thresholds for soft and hard ASCVD models
	　
	Soft ASCVD model
Risk > 18%
	Hard ASCVD model
Risk > 10%

	Number of participants 
	143,456
	149,045

	Women
	53.2
	50.2

	Urban area
	49.5
	48.8

	Age, years
	62.8 (56.2-68.5)
	62.4 (55.9-68.4)

	Current daily smoker 
	27.3
	29.1

	Taking antihypertensive treatment 
	26.7
	26.0

	Systolic blood pressure, mmHg
	141.0 (127.0-158.0)
	142.0 (128.0-158.5)

	Diastolic blood pressure, mmHg
	80.5 (72.5-89.0)
	81.0 (73.0-89.5)

	Waist circumference, cm
	83.2 (76.1-90.2)
	83.0 (76.0-90.0)

	Self-reported diabetes
	7.3
	7.1


ASCVD: atherosclerotic cardiovascular disease; CKB: China Kadoorie Biobank.
Data are percentage or median (25-75th percentile) unless otherwise specified.


[bookmark: _Toc200449083]Table S4. Cost-utility of ASCVD threshold strategies for hard ASCVD model by age
	ASCVD risk threshold (%)
	30-59 years
	
	60-75 years

	
	Statin 
eligible (%)
	Costs 
(2019 US$)
	QALYs
	ICER  
(US$/QALY)
	
	Statin eligible (%)
	Costs
(2019 US$)
	QALYs
	ICER 
 (US$/QALY)

	No treatment
	0
	2642.41 
	15.3082 
	Ref
	
	0
	592.76 
	7.7321 
	Ref

	15 
	6.8 
	2730.03 
	15.3212 
	Extended dominancea
	
	62.9 
	942.09 
	7.7805 
	7213.30 

	14 
	7.8 
	2731.47 
	15.3244 
	452.07 
	
	66.6 
	966.57 
	7.7817 
	20878.43 

	13 
	9.0 
	2735.36 
	15.3276 
	1225.98 
	
	70.4 
	991.81 
	7.7825 
	Extended dominancea

	12 
	10.5 
	2741.83 
	15.3308 
	1993.46 
	
	74.3 
	1017.97 
	7.7835 
	27433.99 

	11 
	12.2 
	2752.17 
	15.3342 
	3059.07 
	
	78.1 
	1043.91 
	7.7843 
	35954.05 

	10 
	14.3 
	2766.41 
	15.3379 
	4185.19 
	
	81.7 
	1068.76 
	7.7849 
	38453.64 

	9 
	16.9 
	2786.95 
	15.3415 
	5597.65 
	
	85.3 
	1094.46 
	7.7852 
	87487.43 

	8 
	20.0 
	2815.83 
	15.3448 
	8783.87 
	
	88.6 
	1117.90 
	7.7854 
	102184.90 

	7.5
	21.9 
	2833.89 
	15.3465 
	10766.20 
	
	90.2 
	1129.33 
	7.7854 
	490103.05 

	7 
	23.9 
	2854.82 
	15.3481 
	13446.47 
	　
	91.8 
	1141.20 
	7.7855 
	820026.10 

	6 
	28.5 
	2905.53 
	15.3513 
	15581.01 
	
	94.6 
	1162.37 
	7.7854 
	Dominatedb 

	5 
	34.3 
	2976.19 
	15.3533 
	35138.52 
	
	97.0 
	1180.71 
	7.7852 
	Dominatedb 


ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year; ICER: incremental cost-effectiveness ratio.
[bookmark: OLE_LINK260]a Extended dominance indicates larger ICER than a more effective strategy.
b Dominated indicates higher cost and lower QALYs than the comparator.


[bookmark: _Toc200449084]Table S5. Cost-utility of ASCVD threshold strategies for soft ASCVD model by region
	ASCVD risk threshold (%)
	Urban
	　
	Rural

	
	Statin 
eligible (%)
	Costs 
(2019 US$)
	QALYs
	ICER  
[bookmark: OLE_LINK85][bookmark: OLE_LINK86](US$/QALY)
	
	Statin eligible (%)
	Costs
(2019 US$)
	QALYs
	ICER 
 (US$/QALY)

	No treatment
	0
	2931.00 
	14.0321 
	Ref
	
	0
	2862.47 
	13.8604 
	Ref

	20
	28.0 
	3052.06 
	14.1099 
	1554.75 
	
	23.4 
	3059.90 
	13.8991 
	5111.70 

	19
	29.5 
	3060.98 
	14.1130 
	2915.72 
	
	24.9 
	3072.37 
	13.9011 
	6053.32 

	18
	31.1 
	3073.05 
	14.1151 
	5709.01 
	
	26.5 
	3086.88 
	13.9028 
	8868.02 

	17
	32.8 
	3089.22 
	14.1165 
	11471.56 
	
	28.2 
	3104.25 
	13.9038 
	17040.40 

	16
	34.5 
	3106.56 
	14.1176 
	Extended dominancea
	
	30.0 
	3124.46 
	13.9042 
	Extended dominancea

	15
	36.4 
	3123.94 
	14.1192 
	12895.07
	
	32.0 
	3145.47 
	13.9050 
	26011.88 

	14
	38.5 
	3146.78 
	14.1200 
	Extended dominancea
	
	34.2 
	3169.30 
	13.9058 
	32532.07 

	13
	40.7 
	3170.04 
	14.1210 
	25829.35 
	
	36.6 
	3197.67 
	13.9059 
	420346.94 

	12
	43.0 
	3196.37 
	14.1216 
	41171.39 
	
	39.2 
	3231.23 
	13.9048 
	Dominatedb 

	11
	45.7 
	3230.34 
	14.1210 
	Dominatedb 
	
	42.1 
	3269.16 
	13.9033 
	Dominatedb 

	10
	48.6 
	3267.96 
	14.1200 
	Dominatedb
	
	45.2 
	3311.69 
	13.9015 
	Dominatedb


ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year; ICER: incremental cost-effectiveness ratio.
a Extended dominance indicates larger ICER than a more effective strategy.
b Dominated indicates higher cost and lower QALYs than the comparator.


[bookmark: _Toc200449085]Table S6. Cost-utility of ASCVD threshold strategies for hard ASCVD model by region
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]ASCVD risk threshold (%)
	Urban
	
	Rural

	
	Statin 
eligible (%)
	Costs 
(2019 US$)
	QALYs
	ICER  
(US$/QALY)
	
	Statin eligible (%)
	Costs
(2019 US$)
	QALYs
	ICER 
 (US$/QALY)

	No treatment
	0
	2934.80 
	14.0326 
	Ref
	
	0
	2873.01 
	13.8546 
	Ref

	15 
	22.3 
	3031.08 
	14.0949 
	Extended dominancea
	
	17.6 
	3025.99 
	13.8843 
	Extended dominancea

	14 
	23.9 
	3036.70 
	14.0999 
	1515.77 
	
	19.3 
	3035.04 
	13.8888 
	1991.99 

	13 
	25.7 
	3045.42 
	14.1041 
	2046.48 
	
	21.1 
	3047.45 
	13.8925 
	3340.78 

	12 
	27.6 
	3056.59 
	14.1081 
	2800.04 
	
	23.2 
	3061.47 
	13.8969 
	4456.86 

	11 
	29.8 
	3070.83 
	14.1122 
	3510.63 
	
	25.4 
	3081.14 
	13.8996 
	Extended dominancea

	10 
	32.2 
	3090.85 
	14.1151 
	6796.39 
	
	27.9 
	3102.27 
	13.9029 
	6747.36

	9 
	35.0 
	3115.17 
	14.1180 
	8289.81 
	
	30.7 
	3132.53 
	13.9042 
	24463.80 

	8 
	38.0 
	3146.27 
	14.1198 
	17548.48 
	
	33.9 
	3168.13 
	13.9050 
	43923.58 

	7.5
	39.7
	3165.09 
	14.1200
	Extended dominancea
	
	35.8
	3189.61 
	13.9051
	199307.96 

	7 
	41.5 
	3185.65 
	14.1204 
	50977.47 
	　
	37.7 
	3214.12 
	13.9046 
	Dominatedb

	6 
	45.6 
	3231.12 
	14.1213 
	57824.87 
	
	42.1 
	3271.49 
	13.9027 
	Dominatedb 

	5 
	50.3 
	3291.13 
	14.1202 
	Dominatedb 
	
	47.4 
	3345.77 
	13.8982 
	Dominatedb


[bookmark: OLE_LINK19][bookmark: OLE_LINK20]ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year; ICER: incremental cost-effectiveness ratio.
[bookmark: OLE_LINK105][bookmark: OLE_LINK106]a Extended dominance indicates larger ICER than a more effective strategy.
b Dominated indicates higher cost and lower QALYs than the comparator.


[bookmark: _Toc200449086]Table S7. Cost-utility of ASCVD threshold strategies for soft ASCVD model by sex
	ASCVD risk threshold (%)
	Female
	　
	Male

	
	Statin 
eligible (%)
	Costs 
(2019 US$)
	QALYs
	ICER  
(US$/QALY)
	
	Statin eligible (%)
	Costs
(2019 US$)
	QALYs
	ICER 
 (US$/QALY)

	No treatment
	0
	2530.40 
	14.1591 
	Ref
	
	0
	3260.93 
	13.7324 
	Ref

	20
	24.3 
	2679.44 
	14.2187 
	2501.35 
	
	26.4 
	3434.15 
	13.7835 
	3387.22 

	19
	25.8 
	2688.73 
	14.2216 
	3185.09 
	
	28.0 
	3446.55 
	13.7856 
	5998.58 

	18
	27.3 
	2701.20 
	14.2237 
	5990.25 
	
	29.6 
	3460.63 
	13.7873 
	8337.93 

	17
	29.0 
	2715.75 
	14.2257 
	7094.47 
	
	31.4 
	3479.45 
	13.7876 
	Extended dominancea

	16
	30.7 
	2733.15 
	14.2270 
	13105.38 
	
	33.2 
	3499.62 
	13.7878 
	Extended dominancea

	15
	32.5 
	2751.66 
	14.2281 
	17633.04 
	
	35.3 
	3519.78 
	13.7890 
	34620.38 

	14
	34.5 
	2772.84 
	14.2292 
	18463.72 
	
	37.5 
	3544.88 
	13.7893 
	84191.97 

	13
	36.7 
	2796.94 
	14.2301 
	27552.90 
	
	40.0 
	3572.28 
	13.7894 
	169272.69 

	12
	39.0 
	2825.01 
	14.2303 
	144962.55 
	
	42.6 
	3604.48 
	13.7886 
	Dominatedb 

	11
	41.6 
	2857.65 
	14.2299 
	Dominatedb 
	
	45.5 
	3643.49 
	13.7866 
	Dominatedb 

	10
	44.4 
	2893.75 
	14.2293 
	Dominatedb
	
	48.7 
	3686.78 
	13.7843 
	Dominatedb


ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year; ICER: incremental cost-effectiveness ratio.
a Extended dominance indicates larger ICER than a more effective strategy.
b Dominated indicates higher cost and lower QALYs than the comparator.


[bookmark: _Toc200449087]Table S8. Cost-utility of ASCVD threshold strategies for hard ASCVD model by sex
	ASCVD risk threshold (%)
	Female
	
	Male

	
	Statin 
eligible (%)
	Costs 
(2019 US$)
	QALYs
	ICER  
(US$/QALY)
	
	Statin eligible (%)
	Costs
(2019 US$)
	QALYs
	ICER 
 (US$/QALY)

	No treatment
	0
	2542.53 
	14.1542 
	Ref
	
	0
	3266.03 
	13.7297 
	Ref

	15 
	17.5 
	2653.11 
	14.1986 
	Extended dominancea
	
	21.6 
	3407.71 
	13.7725 
	Extended dominancea

	14 
	19.1 
	2657.99 
	14.2036 
	956.76 
	
	23.4 
	3417.26 
	13.7767 
	3220.45 

	13 
	20.7 
	2666.00 
	14.2079 
	1866.70 
	
	25.4 
	3430.60 
	13.7801 
	3855.44 

	12 
	22.5 
	2675.47 
	14.2126 
	2275.21 
	
	27.6 
	3446.22 
	13.7838 
	4277.29 

	11 
	24.5 
	2688.68 
	14.2167 
	3188.24 
	
	30.0 
	3467.19 
	13.7863 
	8466.86 

	10 
	26.8 
	2704.13 
	14.2208 
	3762.42 
	
	32.7 
	3492.69 
	13.7883 
	12424.39 

	9 
	29.3 
	2725.58 
	14.2241 
	6472.68 
	
	35.8 
	3526.15 
	13.7890 
	51407.70 

	8 
	32.1 
	2753.06 
	14.2264 
	12170.51 
	
	39.3 
	3565.60 
	13.7891 
	299944.56 

	7.5
	33.7 
	2769.65 
	14.2274 
	17068.80 
	
	41.2 
	3589.36 
	13.7884 
	Dominatedb

	7 
	35.4 
	2788.48 
	14.2280 
	28715.49 
	　
	43.2 
	3616.04 
	13.7875 
	Dominatedb

	6 
	39.3 
	2831.72 
	14.2292 
	38249.01 
	
	47.9 
	3676.77 
	13.7850 
	Dominatedb 

	5 
	43.7 
	2888.72 
	14.2282 
	Dominatedb 
	
	53.4 
	3755.07 
	13.7797 
	Dominatedb 


ASCVD: atherosclerotic cardiovascular disease; QALYs: quality-adjusted life year; ICER: incremental cost-effectiveness ratio.
a Extended dominance indicates larger ICER than a more effective strategy.
b Dominated indicates higher cost and lower QALYs than the comparator.
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