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Supplemental data
Data Collection and Risk Factor Definition
Collection of risk factors was done at baseline at each study center either measured locally by standardized methods (body mass index (BMI); systolic and diastolic blood pressure (BP) and lipid parameters (total cholesterol (TC), LDL-cholesterol (LDL-C), high-density-lipoprotein cholesterol (HDL-C), triglycerides (TG)) or ascertained by interview/self-reported questionnaire or based on medical records (smoking status, alcohol intake, education level, medication, disease history).
The following harmonized variables were available for each cohort: age, sex, BMI (catego-rized as normal weight <25 kg/m2), overweight (≥25-<30 kg/m2 and obesity (≥30 kg/m2)), systolic and diastolic BP (mmHg), smoking status (nonsmokers (never and former smokers) and current smokers), alcohol consumption (average daily alcohol consumption (g/day)), educational level, medication use (lipid-lowering lowering medication, antihypertensive medication, anti-diabetic medication), information on fasting status, family history of coronary heart disease (CHD), disease history/status (arterial hypertension, diabetes), established CHD (history of myocardial infarction or unstable angina pectoris, history of cardiac revascularization; history of stable angina pectoris, history of CHD (all self-reported or physician-diagnosed)), laboratory parameters (TC, LDL-C, HDL-C and TGs).
Arterial hypertension was defined as systolic BP ≥140 mmHg and/or diastolic BP ≥90 mmHg, or the use of antihypertensive medication. Diabetes mellitus was defined as a documented or self-reported history of diabetes or the use of glucose-lowering medications. Hypercholesterolemia was defined as TC ≥5.5 mmol/L (≥210 mg/dL) or LDL-C ≥3.5 mmol/L (≥135 mg/dL) or use of lipid-lowering medication, obesity as a BMI ≥ 30 kg/m² and smoking as “current smoking”.
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Supplemental Table 1: Prevalence/distribution of cardiovascular risk factors within the entire population and according to CVRF burden at baseline. 

	
	All 
(N=63,740)
	0/1 CVRF
 (N=34,699)
	≥ 2 CVRFs (N=29,041)

	0 CVRF, %
	19.7
	
	

	

	1 CVRF, %
	34.4
	
	

	Current smoker
	7.6
	14.0
	-

	Arterial Hypertension
	8.0
	14.8
	-

	Diabetes Mellitus
	0.3
	0.6
	-

	Hypercholesterolemia
	15.9
	29.2
	-

	Obesity
	2.9
	5.3
	-

	

	2 CVRFs, %
	30.5
	
	

	Current smoker and arterial hypertension
	2.4
	-
	5.2

	Current smoker and diabetes mellitus
	0.1
	-
	0.2

	Current smoker and hypercholesterolemia
	7.7
	-
	16.9

	Arterial hypertension and diabetes mellitus
	0.5
	-
	1.2

	Arterial hypertension and hypercholesterolemia
	11.6
	-
	25.5

	Diabetes mellitus and hypercholesterolemia
	0.3
	-
	0.7

	Current smoker and obesity
	0.8
	-
	1.7

	Arterial hypertension and obesity
	4.1
	-
	9.00

	Diabetes mellitus and obesity
	0.1
	-
	0.3

	Hypercholesterolemia and obesity
	2.9
	-
	6.4

	

	3 CVRFs, %
	12.8
	
	

	Current smoker, arterial hypertension and diabetes mellitus
	0.1
	-
	0.2

	Current smoker, arterial hypertension and hypercholesterolemia
	3.8
	-
	8.4

	Current smoker, diabetes mellitus and hypercholesterolemia
	0.1
	-
	0.3

	Arterial hypertension, diabetes mellitus and hypercholesterolemia
	0.6
	-
	1.3

	Current smoker, arterial hypertension and obesity
	0.7
	-
	1.5

	Current smoker, diabetes mellitus and obesity
	0.0
	-
	0.1

	Arterial hypertension, diabetes mellitus and obesity
	0.6
	-
	1.2

	Current smoker, hypercholesterolemia and obesity
	1.0
	-
	2.3

	Arterial hypertension, hypercholesterolemia and obesity
	5.8
	-
	12.7

	Diabetes mellitus, hypercholesterolemia and obesity
	0.1
	-
	0.3

	

	4 CVRFs, %
	2.0
	
	

	Current smoker, arterial hypertension, diabetes mellitus and hypercholesterolemia
	0.1
	-
	0.3

	Current smoker, arterial hypertension, diabetes mellitus and obesity
	0.1
	-
	0.2

	Current smoker, arterial hypertension, hypercholesterolemia and obesity
	1.2
	-
	2.6

	Current smoker, diabetes mellitus, hypercholesterolemia, obesity
	0.0
	-
	0.1

	Arterial hypertension, diabetes mellitus, hypercholesterolemia and obesity
	0.6
	-
	1.4

	all CVRFs, %

	Current smoker, arterial hypertension, diabetes mellitus, hypercholesterolemia and obesity
	0.1
	-
	0.2


CVRFs = cardiovascular risk factors



[bookmark: _Hlk218864766]Supplemental Table 2: Baseline demographic and clinical characteristics of the study participants, according to each individual cohort. 
	
	MONICA/
KORA Augsburg
	MONICA-
Catalonia
	FINRISK
	Moli-Sani
	MONICA-
Brianza
	Northern
Sweden
	MATISS
	SHHEC

	N    N
	4,806
	4,902
	5,747
	21,325
	4,197
	8,683
	1,542
	12,538

	Survey year
	1994-2001
	1986-1992
	1997
	2005-2010
	1986-1994
	1986-2009
	1993-1996
	1984-1995

	Age, years
	55.7 (40.7-64.4)
	45.3 (35.0-55.4)
	44.6 (34.6-56.0)
	53.7 (45.3- 63.0)
	46.2 (36.5- 55.5) 
	47.4 (36.6- 58.2) 
	43.1 (32.4- 54.1) 
	49.1 (42.7- 55.3)

	Male, %
	50.4
	54.7
	47.2
	47.5
	48.3
	49.2
	43.6
	50.1

	SCORE 2/OP, %
	5.0 (1.9-9.7)
	2.2 (1.0-4.5)
	2.4 (1.0-5.8)
	4.7 (2.2-9.6)
	2.6 (1.1-5.5) 
	3.0 (1.1-6.8) 
	2.4 (0.9-5.9) 
	3.0 (1.6-5.2)

	Systolic BP, mmHg
	132.0 
(119.6- 146.9)
	117.0
 (108.0-129.0)
	130.0
(119.0-143.0)
	137.5 
(125.0-153.0)
	127.0
 (116.0-141.0) 
	126.0
 (115.0-140.0) 
	131.0
 (120.0-145.0) 
	129.0
 (117.0-143.0)

	BMI, kg/m2
	26.8 (24.2-29.6)
	26.1 (23.5-28.6)
	25.5 (23.1-28.3)
	27.4 (24.6-30.7)
	24.8 (22.4-27.7) 
	26.1 (23.4-29.4) 
	26.4 (23.7-29.5) 
	25.2 (23.0-27.9)

	Waist circumference, cm
	91.0 (81.5-99.5)
	91.4 (82.5-98.5)
	85.0 (76.5-94.5)
	94.0 (87.0-102.0)
	85.0 (75.5-93.0) 
	88.0 (79.5-97.0) 
	88.0 (78.5-96.0) 
	84.0 (75.0-94.0)

	Obesity, %
	22.6
	17.0
	15.0
	29.6
	12.7
	21.8
	22.0
	12.7

	Current smoker, %
	20.4
	34.5
	23.6
	21.1
	29.3
	18.3
	29.6
	37.4

	Hypertension, %
	43.2
	16.7
	33.3
	54.4
	34.2
	32.6
	40.3
	35.4

	Diabetes Mellitus, %
	5.3
	3.9
	3.4
	5.8
	2.5
	3.0
	3.3
	1.4

	Hypercholesterolemia, %
	55.6
	53.7
	43.8
	47.3
	47.1
	51.9
	42.1
	64.6

	Family history of CHD, %
	18.6
	16.8
	25.5
	7.1
	20.6
	12.0
	53.4
	31.6

	Daily alcohol consumption, g
	7.0 (0-24.0)
	6.0 (1.0-26.0)
	3.0 (0-11.0)
	7.0 (0-27.0)
	25.0 (0-25.0) 
	2.0 (0-5.0) 
	25.0 (0-25.0) 
	7.0 (0-18.0)

	Highest level of education* %
	12.0
	3.5
	12.2
	11.5
	4.9
	21.9
	2.9
	6.8

	Lipid lowering medication, %
	NA
	1.3
	1.6
	6.0
	2.1
	3.3
	1.6
	0.3

	Antihypertensive drugs, %
	15.5
	6.2
	0.8
	26.6
	10.1
	10.4
	8.6
	5.7

	Non-HDL cholesterol, mmol/L
	4.5 (3.8- 5.3)
	4.1 (3.4- 4.9)
	3.9 (3.2- 4.7)
	4.0 (3.3- 4.7)
	4.0 (3.3- 4.8) 
	4.4 (3.6- 5.4) 
	4.0 (3.3- 4.7) 
	4.7 (3.9- 5.5)

	LDL cholesterol, mmol/L
	3.6 (2.9- 4.4)
	3.6 (3.0- 4.2)
	3.3 (2.7-4.0)
	3.3 (2.8-3.9)
	3.4 (2.8-4.1) 
	3.5 (2.7-4.4) 
	3.3 (2.8-3.9) 
	3.8 (3.2-4.6)

	Investigational biomarkers:
	
	
	
	
	
	
	
	

	hs C-reactive protein, mg/L
	1.4 (0.7-3.0)
	1.2 (0.6-2.6)
	1.0 (0.5-2.2)
	1.6 (0.8-3.2)
	1.4 (0.7-3.0) 
	0.9 (0.4-2.0) 
	1.6 (0.8-3.4) 
	1.3 (0.6-2.8)

	hs C-reactive protein ≥ 2 mg/L, %
	37.4
	32.1
	28.1
	41.3
	37.0
	24.9
	41.9
	35.6

	Lipoprotein(a), mg/dL
	8.1 (4.5-18.4)
	8.7 (4.2-21.1)
	4.7 (2.5-10.3)
	11.2 (5.1-22.3)
	9.9 (4.3-20.6) 
	7.7 (3.7-18.3) 
	8.5 (4.2-18.2) 
	11.1 (5.1-25.7)

	Triglycerides, mmol/L
	1.5 (1.0-2.3)
	1.0 (0.8-1.5)
	1.1 (0.8-1.6)
	1.2 (0.9-1.7)
	1.1 (0.8-1.5) 
	1.1 (0.8-1.6) 
	1.4 (1.0-2.0) 
	1.6 (1.1-2.4)

	Triglycerides ≥ 1.69 mmol/L, %
	41.0
	18.8
	22.6
	26.1
	18.8
	23.4
	34.6
	44.4


Data are presented as median with their lower and upper quartile for continuous variables. Categorical variables are reported as frequency and percentage.
MONICA = Monitoring of Trends and Determinants in Cardiovascular Diseases; KORA = Cooperative Health Research in the Region of Augsburg; MATISS = Malattie ATerosclerotiche Istituto Superiore di Sanità; SHHEC = Scottish Heart Health Extended Cohort; BP = blood pressure; BMI = body mass index; CHD = coronary heart disease; NA = not available; HDL = high density lipoprotein; C = cholesterol; LDL = low density lipoprotein; hsCRP = high sensitivity C-reactive protein; Lp(a) = lipoprotein (a). TG cutoff: 1.69 mmol/L (or 150 mg/dL).
	
	All 
	0 elevated 
biomarkers 
	1 elevated 
biomarker 
	2 elevated 
biomarkers
	3 elevated 
biomarkers

	N
	63,740
	27,812
	24,984
	10,127
	817

	Survey year
	1984-2010 
	1984-2010 
	1984-2010 
	1984-2010 
	1985-2010 

	Examination age, years
	49.9 (41.3-58.8) 
	46.8 (39.0-56.3) 
	51.5 (42.5-59.9)
	53.8 (45.5-60.9)
	54.8 (46.1-61.7)

	Male %
	48.9
	42.8
	53.0
	55.7
	50.1

	SCORE 2/OP (%)
	3.4 (1.5-7.1) 
	2.2 (1.0-4.8) 
	4.1 (2.0-7.7) 
	5.8 (3.2-9.9) 
	6.0 (3.7-10.4) 

	Systolic blood pressure, mmHg
	131.0 (119.0- 145.5) 
	126.0 (115.0-139.5) 
	133.0 (121.0-148.0) 
	138.0 (125.0-153.5) 
	138.0 (125.0-154.0) 

	Body mass index, kg/m²
	26.2 (23.6-29.3) 
	24.8 (22.6-27.5) 
	26.9 (24.3-30.0) 
	28.6 (25.9-31.9) 
	28.4 (25.8-31.9) 

	Waist circumference, cm
	91.0 (82.0-99.0) 
	86.0 (77.0-94.0) 
	93.0 (85.0-101.0) 
	98.0 (90.0-106.0) 
	97.0 (90.0-105.0) 

	Obesity, %
	21.1
	11.3
	24.9
	37.4
	37.3

	Current smoker, %
	25.9
	22.6
	25.9
	33.8
	35.6

	Arterial Hypertension, %
	40.4
	29.7
	45.2
	56.5
	57.0

	Diabetes Mellitus, %
	3.9
	2.5
	4.2
	6.7
	6.4

	Hypercholesterolemia, %
	52.0
	42.8
	55.2
	67.1
	80.3

	Family history of CHD, %
	17.4
	16.0
	17.5
	20.3
	24.0

	Daily alcohol consumption, g
	5.0 (0-21.0) 
	4.0 (0-16.0)
	6.0 (0-25.0) 
	6.0 (0-25.0) 
	6.0 (0-25.0) 

	Highest level of education,a  %
	10.8
	13.3
	9.8
	6.7
	5.8

	Lipid lowering medication, %
	4.0
	2.9
	4.3
	6.1
	6.7

	Antihypertensive drugs, %
	14.0
	9.1
	16.1
	21.8
	23.2

	Non-HDL cholesterol, mmol/L
	4.2 (3.5-5.0) 
	3.8 (3.2-4.5) 
	4.3 (3.6-5.1) 
	4.9 (4.2-5.7) 
	5.3 (4.6-6.1) 

	LDL cholesterol, mmol/L
	3.5 (2.9-4.2) 
	3.3 (2.7-4.0) 
	3.6 (2.9-4.3) 
	3.9 (3.2-4.6) 
	4.2 (3.6-4.9) 

	hs C-reactive protein, mg/L
	1.3 (0.6-2.8) 
	0.7 (0.4-1.2) 
	2.0 (0.9-3.8) 
	3.5 (2.4-5.8) 
	3.9 (2.8-6.4) 

	hs C-reactive protein ≥ 2 mg/L, %
	35.5
	0.0
	50.5
	90.7
	100

	Lipoprotein(a), mg/dL
	9.3 (4.3-20.5) 
	7.9 (3.8-14.7) 
	10.1 (4.5-22.9) 
	12.4 (4.9-42.5) 
	63.2 (54.9-73.2) 

	Lipoprotein(a), ≥90th pctl.
	10.0
	0.0 
	12.3
	24.7
	100

	Triglycerides, mmol/L
	1.2 (0.9-1.8) 
	1.0 (0.7-1.2) 
	1.4 (1.0-2.0) 
	2.2 (1.8-2.9) 
	2.3 (1.9-2.9) 

	Triglycerides ≥1.69 mmol/L, %
	29.3
	0.0
	37.2
	84.6 
	100

	0/1 CVRF, %
	54.4
	69.1
	49.0
	30.0
	23.6

	≥ 2 CVRFs, %
	45.6
	30.9
	51.0
	70.0
	76.4


Supplemental Table 3. Baseline demographic, clinical and laboratory characteristics of the study participants, according to the presence of the elevated biomarkers at baseline.
Data are presented as median with their interquartile range for continuous variables. Categorical variables are reported as percentages.
a university.
CVRFs = cardiovascular risk factors; CHD = coronary heart disease; HDL = high density lipoprotein; LDL = low density lipoprotein; hs = high sensitive. TG cutoff: 1.69 mmol/L or 150 mg/dL.


Supplemental Table 4: Number of events and event rates for incident coronary heart disease within the entire population, as well as according to the presence of cardiovascular risk factors and elevated biomarkers* at baseline. 

	
	N events
	Event rate (%)

	ALL
	3,417
	17.3

	     0 elevated biomarkers
	818
	12.2

	     1 elevated biomarker
	1,471
	17.7

	     2 elevated biomarkers
	1,006
	28.8

	     3 elevated biomarkers
	122
	36.5

	0/1 CVRF
	984
	9.1

	     0 elevated biomarkers
	322
	5.8

	     1 elevated biomarker
	457
	11.6

	     2 elevated biomarkers
	187
	16.7

	     3 elevated biomarkers
	18
	31.6

	≥ 2 CVRFs
	2,433
	28.3

	     0 elevated biomarkers
	499
	23.6

	     1 elevated biomarker
	1,017
	24.4

	     2 elevated biomarkers
	825
	36.0

	     3 elevated biomarkers
	92
	39.1



* hsCRP ≥2 mg/L; Lp(a) ≥90th pctl.; TGs ≥1.69 mmol/L (or 150 mg/dL).
Median follow up time for outcome “incident CHD” was 9.91 (95% CI: 9.86-9.98) years.
Incident CHD was defined as fatal or non-fatal (definite or possible) myocardial infarction and/or coronary death, unstable angina pectoris, cardiac revascularization (the last two were not available for MONICA/KORA Augsburg), as well as unclassifiable death (i.e. death with insufficient evidence of coronary origin and no competing cause).

CHD = coronary heart disease; N= number; CVRFs = cardiovascular risk factors; CI = confidence interval; hsCRP = high sensitivity C-reactive protein; Lp(a) = lipoprotein (a), TGs = triglycerides.


Supplemental Table 5: High sensitivity C-reactive protein, lipoprotein (a) and triglycerides and risk of incident CHD. 
	
	Noverall
	Nevents
	sHR (95% CI)
	p-value
	Events/ 1000 person-years

	Entire population
	
	
	
	
	4.7 (4.5-4.9)

	hsCRP
	
	
	
	
	

	  hsCRP <2 mg/L
	35,634
	1,447
	1.0 REF.
	-
	3.5 (3.3-3.7)

	  hsCRP ≥2 mg/L 
	20,684
	1,472
	1.34 (1.24-1.45)
	<0.001
	7.0 (6.7-7.4)

	  per SD increase
	56,318
	2,919
	1.22 (1.17-1.27)
	<0.001
	-

	Lp(a)
	
	
	
	
	

	  Lp(a) <90th pctl.
	50,650
	2,551
	1.0 REF.
	-
	4.6 (4.4-4.7)

	  Lp(a) ≥90th pctl.
	5,668
	368
	1.38 (1.23-1.53)
	<0.001
	5.9 (5.3-6.5)

	  per SD increase
	56,318
	2,919
	1.17 (1.13-1.21)
	<0.001
	-

	Triglycerides
	
	
	
	
	

	  TGs <1.69 mmol/L
	39,423
	1,373
	1.0 REF.
	-
	3.2 (3.1-3.4)

	  TGs ≥1.69 mmol/L
	16,895
	1,546
	1.37 (1.27-1.48)
	<0.001
	7.8 (7.4-8.2)

	  per SD increase
	56,318
	2,919
	1.22 (1.18-1.27)
	<0.001
	-

	0/1 CVRF a
	
	
	
	
	2.3 (2.2-2.5)

	hsCRP
	
	
	
	
	

	  hsCRP <2 mg/L
	22,187
	520
	1.0 REF.
	-
	1.9 (1.8-2.1)

	  hsCRP ≥2 mg/L 
	8,099
	312
	1.48 (1.28-1.70)
	<0.001
	3.5 (3.2-4.0)

	  per SD increase
	30,286
	832
	1.21 (1.13-1.28)
	<0.001
	-

	Lp(a)
	
	
	
	
	

	  Lp(a) <90th pctl.
	27,526
	732
	1.0 REF.
	-
	2.3 (2.1-2.4)

	  Lp(a) ≥90th pctl.
	2,760
	100
	1.44 (1.17-1.77)
	<0.001
	3.1 (2.5-3.8)

	  per SD increase
	30,286
	832
	1.16 (1.08-1.24)
	<0.001
	-

	Triglycerides
	
	
	
	
	

	  TGs <1.69 mmol/L
	24,125
	476
	1.0 REF.
	-
	1.7 (1.6-1.9)

	  TGs ≥1.69 mmol/L
	6,161
	356
	1.50 (1.30-1.73)
	<0.001
	4.5 (4.0-4.9)

	  per SD increase
	30,286
	832
	1.31 (1.23-1.39)
	<0.001
	-

	2 CVRF a
	
	
	
	
	7.8 (7.5-8.1)

	hsCRP
	
	
	
	
	

	  hsCRP <2 mg/L
	13,447
	927
	1.0 REF.
	-
	6.4 (6.0-6.8)

	  hsCRP ≥2 mg/L 
	12,585
	1,160
	1.28 (1.17-1.40)
	<0.001
	9.5 (9.0-10.1)

	  per SD increase
	26,032
	2,087
	1.20 (1.14-1.26)
	<0.001
	-

	Lp(a)
	
	
	
	
	

	  Lp(a) <90th pctl.
	23,124
	1,819
	1.0 REF.
	-
	7.7 (7.3, 8.0)

	  Lp(a) ≥90th pctl.
	2,908
	268
	1.31 (1.15, 1.49)
	<0.001
	8.9 (7.9, 10.0)

	  per SD increase
	26,032
	2,087
	1.15 (1.10, 1.19)
	<0.001
	-

	Triglycerides
	
	
	
	
	

	  TGs <1.69 mmol/L
	15,298
	897
	1.0 REF.
	-
	6.0 (5.6-6.4)

	  TGs ≥1.69 mmol/L
	10,734
	1,190
	1.28 (1.17-1.40)
	<0.001
	10.1 (9.5-10.6)

	  per SD increase
	26,032
	2,087
	1.16 (1.11-1.21)
	<0.001
	-



Fine and Gray competing risk-adjusted models stratified by study cohort were calculated and the data are presented as sub-distribution Hazard ratios (sHRs) with their 95% confidence interval (95% CI).  90th percentile of Lp(a) is 43.16 mg/dL (cohort-specific). TG cutoff: 1.69 mmol/L (or 150 mg/dL). SD for Lp(a) was 0.84, for hsCRP 1.1 and for TG 0.55. 
Models adjusted for examination age, fasting status and male sex, systolic blood pressure, diabetes mellitus, BMI, current smoking 
*P for interaction between low and high-risk groups were 0.09 for hsCRP, 0.44 for Lp(a) and 0.054 for TGs for dichotomized analysis and 
0.87 for hsCRP, 0.77 for Lp(a) and <0.01 for TGs for continuous analysis.
CHD = coronary heart disease; CVRF = cardiovascular risk factors; pctl. = percentile; SD = standard deviation; hsCRP = high sensitivity C-reactive protein; Lp(a) = lipoprotein (a), TGs = triglycerides.



Supplemental Table 6: High sensitivity C-reactive protein, lipoprotein (a) and remnant cholesterol and risk of incident CHD: sensitivity analysis*. 
	
	Noverall
	Nevents
	sHR (95% CI)
	p-value
	Events/ 1000 person-years

	Entire population
	
	
	
	
	4.4 (4.3-4.6)

	hsCRP
	
	
	
	
	

	  hsCRP <3 mg/L
	43,266
	1,787
	1.0 REF.
	-
	3.7 (3.5-3.9)

	  hsCRP ≥3 mg/L 
	13,597
	955
	1.31 (1.21-1.43)
	<0.001
	7.1 (6.7-7.6)

	  per SD increase
	56,863
	2,742
	1.22 (1.17-1.27)
	<0.001
	-

	Lp(a)
	
	
	
	
	

	  Lp(a) <90th pctl.
	51,153
	2,390
	1.0 REF.
	-
	4.3 (4.1-4.5)

	  Lp(a) ≥90th pctl.
	5,710
	352
	1.40 (1.25-1.57)
	<0.001
	5.7 (5.2-6.4)

	  per SD increase
	56,863
	2,742
	1.18 (1.13-1.22)
	<0.001
	-

	Remnant cholesterol
	
	
	
	
	

	  RC <0.62 mmol/L
	30,457
	880
	1.0 REF.
	-
	2.8 (2.6-2.9)

	  RC ≥0.62 mmol/L
	26,406
	1,862
	1.38 (1.26-1.50)
	<0.001
	6.2 (5.9-6.5)

	  per SD increase
	56,863
	2,742
	1.19 (1.14-1.24)
	<0.001
	-

	0/1 CVRF a
	
	
	
	
	2.2 (2.1-2.4)

	hsCRP
	
	
	
	
	

	  hsCRP <3 mg/L
	26,034
	605
	1.0 REF.
	-
	2.0 (1.8-2.2)

	  hsCRP ≥3 mg/L 
	5,194
	199
	1.42 (1.21-1.67)
	<0.001
	3.6 (3.1-4.1)

	  per SD increase
	31,228
	804
	1.21 (1.13-1.29)
	<0.001
	-

	Lp(a)
	
	
	
	
	

	  Lp(a) <90th pctl.
	28,419
	706
	1.0 REF.
	-
	2.2 (2.0-2.3)

	  Lp(a) ≥90th pctl.
	2,809
	98
	1.49 (1.21-1.83)
	<0.001
	3.1 (2.5-3.7)

	  per SD increase
	31,228
	804
	1.16 (1.08-1.24)
	<0.001
	-

	Remnant cholesterol
	
	
	
	
	

	  RC <0.62 mmol/L
	19,776
	315
	1.0 REF.
	-
	1.5 (1.3-1.6)

	  RC ≥0.62 mmol/L
	11,452
	489
	1.57 (1.36-1.81)
	<0.001
	3.4 (3.1-3.8)

	  per SD increase
	31,228
	804
	1.31 (1.22-1.42)
	<0.001
	-

	2 CVRF a
	
	
	
	
	7.5 (7.2-7.8)

	hsCRP
	
	
	
	
	

	  hsCRP <3 mg/L
	17,232
	1,182
	1.0 REF.
	-
	6.6 (6.2-6.9)

	  hsCRP ≥3 mg/L 
	8,403
	756
	1.29 (1.17-1.41)
	<0.001
	9.6 (9.0-10.3)

	  per SD increase
	25,635
	1,938
	1.20 (1.15-1.27)
	<0.001
	-

	Lp(a)
	
	
	
	
	

	  Lp(a) <90th pctl.
	22,734
	1,684
	1.0 REF.
	-
	7.3 (7.0-7.7)

	  Lp(a) ≥90th pctl.
	2,901
	254
	1.32 (1.16-1.51)
	<0.001
	8.6 (7.6-9.7)

	  per SD increase
	25,635
	1,938
	  1.16 (1.11-1.21)	
	<0.001
	-

	Remnant cholesterol
	
	
	
	
	

	  RC <0.62 mmol/L
	10,681
	565
	1.0 REF.
	-
	5.5 (5.1-6.0)

	  RC ≥0.62 mmol/L
	14,954
	1,373
	1.24 (1.12-1.37)
	<0.001
	8.7 (8.3-9.2)

	  per SD increase
	25,640
	1,938
	  1.16 (1.10-1.23)	
	<0.001
	-



*n=63,307 (0/1 CVRF n=35,126; ≥ 2 CVRFs n=28,181)
Fine and Gray competing risk-adjusted models stratified by study cohort were calculated and the data are presented as sub-distribution Hazard ratios (sHRs) with their 95% confidence interval (95% CI).  90th percentile of Lp(a) is 43.16 mg/dL (cohort-specific). RC cutoff: 0.62 mmol/L (or 24 mg/dL). SD for hsCRP 1.12, for Lp(a) was 0.84, and for RC 0.58.
Models adjusted for examination age, fasting status and male sex, systolic blood pressure, diabetes mellitus, BMI, current smoking 
a P for interaction between low and high-risk groups were 0.29 for hsCRP, 0.35 for Lp(a) and <0.01 for RC for dichotomized analysis and 0.94 for hsCRP, 0.96 for Lp(a) and <0.01 for RC for continuous analysis.

CHD = coronary heart disease; CVRF = cardiovascular risk factors; pctl. = percentile; SD = standard deviation


[bookmark: _Hlk238407635]Supplemental Table 7: Paired biomarker a associations with incident CHD: sensitivity analysis**
	
	All
	0-1 CVRF
	≥ 2 CVRFs
	All
	0-1 CVRF
	≥ 2 CVRFs

	
	Events/ 1000 person-years
	Noverall
	Nevents
	sHR (95% CI)
	p-value
	Noverall
	Nevents
	sHR (95% CI)
	p-value
	Noverall
	Nevents
	sHR (95% CI)
	p-value

	hsCRP and Lp(a)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	hsCRP <3 mg/L+
Lp(a) <90th pctl.
	3.6 (3.4-3.8)
	1.9 (1.7-2.1)
	6.5 (6.1-6.9)
	39,003
	1,561
	1.0 REF.
	-
	23,711
	527
	1.0 REF.
	-
	15,292
	1,034
	1.0 REF.
	-

	hsCRP <3 mg/L+
Lp(a) ≥90th pctl.
	4.8 (4.2-5.4)
	2.9 (2.3-3.6)
	7.3 (6.1-8.5)
	4,263
	226
	1.41 (1.23-1.62)
	<0.001
	2,323
	78
	1.57 (1.24-1.98)
	<0.001
	1,940
	148
	1.27 (1.07-1.51)
	0.0057

	hsCRP ≥3 mg/L+
Lp(a) <90th pctl.
	6.9 (6.5-7.4)
	3.5 (3.0-4.1)
	9.4 (8.7-10.1)
	12,150
	829
	1.31 (1.20-1.43)
	<0.001
	4,708
	179
	1.46 (1.23-1.73)
	<0.001
	7,442
	650
	1.27 (1.15-1.40)
	<0.001

	hsCRP ≥3 mg/L+
Lp(a) ≥90th pctl.
	8.9 (7.5-10.6)
	4.0 (2.5-5.9)
	11.7 (9.6-14.1)
	1,447
	126
	1.80 (1.49-2.17)
	<0.001
	486
	20
	1.81 (1.17-2.81)
	0.0078
	961
	106
	1.73 (1.41-2.13)
	<0.001

	
	
	
	
	
	
	
	
	P inter 0.35

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	hsCRP and RC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	hsCRP <3 mg/L +
RC <0.62 mmol/L
	2.3 (2.1-2.5)
	1.2 (1.1-1.4)
	5.0 (4.5-5.5)
	24,352
	602
	1.0 REF.
	-
	16,779
	228
	1.0 REF.
	
	7,573
	374
	1.0 REF.
	-

	hsCRP <3 mg/L +
RC ≥0.62 mmol/L
	5.3 (5.0-5.6)
	3.2 (2.9-3.6)
	7.7 (7.2-8.2)
	18,914
	1,185
	1.43 (1.29-1.58)
	<0.001
	9,255
	377
	1.72 (1.46-2.03)
	<0.001
	9,659
	808
	1.22 (1.07-1.38)
	0.0021

	hsCRP ≥3 mg/L +
RC <0.62 mmol/L
	4.9 (4.3-5.5)
	2.9 (2.3-3.5)
	7.2 (6.2-8.3)
	6,105
	278
	1.42 (1.23-1.65)
	<0.001
	2,997
	87
	1.75 (1.37-2.24)
	<0.001
	3,108
	191
	1.26 (1.05-1.50)
	0.012

	hsCRP ≥3 mg/L +
RC ≥0.62 mmol/L
	8.8 (8.1-9.5)
	4.5 (3.7-5.3)
	10.9 (10.0-11.8)
	7,492
	677
	1.79 (1.59-2.02)
	<0.001
	2,197
	112
	2.11 (1.68-2.65)
	<0.001
	5,295
	565
	1.57 (1.37-1.80)
	<0.001

	
	
	
	
	
	
	
	
	P inter 0.01

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RC and Lp(a)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RC <0.62  mmol/L
Lp(a) <90th pctl.
	2.7 (2.5-2.9)
	1.4 (1.3-1.6)
	5.5 (5.0-6.0)
	27,320
	769
	1.0 REF.
	-
	17,938
	279
	1.0 REF.
	-
	9,382
	490
	1.0 REF.
	-

	RC ≥0.62 mmol/L
Lp(a) <90th pctl.
	6.0 (5.7-6.3)
	3.3 (3.0-.6)
	8.5 (8.1-9.0)
	23,833
	1,621
	1.36 (1.24-1.49)
	<0.001
	10,481
	427
	1.53 (1.31-1.78)
	<0.001
	13,352
	1,194
	1.23 (1.10-1.37)
	<0.001

	RC <0.62 mmol/L
Lp(a) ≥90th pctl
	3.4 (2.8-4.1)
	1.8 (1.3-2.5)
	6.1 (4.8-7.5)
	3,137
	111
	1.32 (1.08-1.60)
	0.0060
	1,838
	36
	1.30 (0.93-1.83)
	0.13
	1,299
	75
	1.25 (0.98-1.60)
	0.067

	RC ≥0.62 mmol/L
Lp(a) ≥90th pctl.
	8.3 (7.3-9.4)
	5.1 (4.0-6.5)
	10.5 (9.0-12.1)
	2,573
	241
	1.97 (1.69-2.28)
	<0.001
	971
	62
	2.51 (1.91-3.30)
	<0.001
	1,602
	179
	1.66 (1.39-1.97)
	<0.001

	
	
	
	
	
	
	
	
	P inter 0.028



a hsCRP (≥3 mg/L), Lp(a) ≥90th pctl., RC ≥0.62 mmol/L (or 24 mg/dL); **n=63,307 (0/1 CVRF n=35,126: ≥ 2 CVRFs n=28,181)
Fine and Gray competing risk-adjusted models stratified by study cohort were calculated and the data are presented as sub-distribution Hazard ratios (sHRs) with their 95% confidence interval (95% CI).  Mean 90th percentile of Lp(a) is 43.16 mg/dL (cohort-specific). RC cutoff: 0.62 mmol/L (or 24 mg/dL). s Models adjusted for examination age, fasting status and male sex, systolic blood pressure, diabetes mellitus, BMI, current smoking
CHD = coronary heart disease; CVRF = cardiovascular risk factors; pctl. = percentile
[bookmark: _Hlk238407723]Supplemental Table 8: Association of cumulative biomarker a burden with incident CHD: sensitivity analysis b

	
	Noverall
	Nevents
	Events/ 1000 person-years
	sHR (95% CI)
	p-value
	p interaction

	All
	56,863
	2,742
	4.4 (4.3- 4.6)
	
	
	                  

NA

	0 elevated biomarkers
	21,873
	524
	2.2 (2.0-2.4)
	1.0 REF.
	
	

	1 elevated biomarker
	25,056
	1,360
	4.9 (4.6-5.2)
	1.42 (1.28-1.58)
	<0.001
	

	2 elevated biomarkers
	9,145
	765
	7.9 (7.4-8.5)
	1.82 (1.62-2.05)
	<0.001
	

	3 elevated biomarkers
	789
	93
	11.8 (9.5-14.3)
	2.55 (2.03-3.22)
	<0.001
	

	0-1 CVRF
	31,228
	804
	2.2 (2.1-2.4)
	
	
	




<0.01

	0 elevated biomarkers
	15,224
	199
	1.2 (1.0-1.3)
	1.0 REF.
	
	

	1 elevated biomarker
	12,756
	437
	2.9 (2.6-3.2)
	1.70 (1.44-2.01)
	<0.001
	

	2 elevated biomarkers
	3,045
	155
	4.3 (3.7-5.0)
	2.26 (1.83-2.79)
	<0.001
	

	3 elevated biomarkers
	203
	13
	6.1 (3.3-10.0)
	3.24 (1.87-5.60)
	<0.001
	

	≥ 2 CVRFs
	25,635
	1,938
	7.5 (7.2-7.8)
	
	
	

	0 elevated biomarkers
	6,649
	325
	4.9 (4.4-5.5)
	1.0 REF.
	
	

	1 elevated biomarker
	12,300
	923
	7.3 (6.9-7.8)
	1.22 (1.07-1.39)
	0.0025
	

	2 elevated biomarkers
	6,100
	610
	10.0 (9.3-10.9)
	1.55 (1.35-1.78)
	<0.001
	

	3 elevated biomarkers
	586
	80
	13.9 (11.1-17.2)
	2.15 (1.67-2.77)
	<0.001
	



a hsCRP (≥3 mg/L), Lp(a) ≥90th pctl., RC ≥0.62 mmol/L (or ≥24 mg/dL); b n=63,307 (0/1 CVRF n=35,126: ≥ 2 CVRFs n=28,181)
Fine and Gray competing risk-adjusted models stratified by study cohort were calculated and the data are presented as sub-distribution Hazard ratios (sHRs) with their 95% confidence interval (95% CI).  Mean 90th percentile of Lp(a) is 43.16 mg/dL (cohort-specific). 
Models adjusted for examination age, fasting status and male sex, systolic blood pressure, diabetes mellitus, BMI, current smoking

CHD = coronary heart disease; CVRF = cardiovascular risk factors; pctl. = percentile



Supplemental Table 9: Incremental predictive values of biomarkers a on incident CHD: C-indices
	
	Entire population
	0/1 CVRF
	2 CVRFs

	
	C-index (95%CI)
	C-indices
differences b
	C-index (95%CI)
	C-indices
differences b
	C-index (95%CI)
	C-indices
differences b

	Base model
	0.8162
(0.8062, 0.8257)
	
	0.8416
(0.8186, 0.8584)
	
	0.7268
(0.7087, 0.7404)
	

	+ hsCRP
	0.8184
(0.8089, 0.8280)
	0.0021
(0.0004, 0.0039)
	0.8441
(0.8212, 0.8607)
	0.0025
(-0.0004, 0.0059)
	0.7296
(0.7117, 0.7426)
	0.0028
(-0.0002, 0.0066)

	+ Lp(a)
	0.8164
(0.8063, 0.8260)
	0.0001
(-0.0008, 0.0010)
	0.8418
(0.8190, 0.8584)
	0.0002
(-0.0015, 0.0022)
	0.7261
(0.7079, 0.7406)
	-0.0007
(-0.0032, 0.0014)

	+ TGS
	0.8159
(0.8061, 0.8250)
	-0.0003
(-0.0014, 0.0002)
	0.8411
(0.8184, 0.8578)
	-0.0005
(-0.0029, 0.0007)
	0.7265
(0.7085, 0.7399)
	-0.0003
(-0.0022, 0.0008)

	+ hsCRP and   
   Lp(a)
	0.8184
(0.8089, 0.8284)
	0.0022
(0.0003, 0.0043)
	0.8442
(0.8214, 0.8611)
	0.0026
(-0.0010, 0.0061)
	0.7290
(0.7110, 0.7429)
	0.0023
(-0.0015, 0.0066)

	+ hsCRP and 
   TGs
	0.8180
(0.8087, 0.8276)
	0.0018
(-0.0003, 0.0036)
	0.8437
(0.8209, 0.8605)
	0.0021
(-0.0016, 0.0055)
	0.7291
(0.7114, 0.7420)
	0.0023
(-0.0011, 0.0061)

	+ Lp(a) and  
   TGs
	0.8161
(0.8061, 0.8257)
	-0.0002
(-0.0014, 0.0008)
	0.8413
(0.8185, 0.8574)
	-0.0003
(-0.0031, 0.0019)
	0.7258
(0.7081, 0.7396)
	-0.0010
(-0.0039, 0.0013)

	+ hsCRP, Lp(a) 
   and TGs
	0.8181
(0.8085, 0.8281)
	0.0019
(-0.0003, 0.0039)
	0.8438
(0.8207, 0.8604)
	0.0022
(-0.0023, 0.0057)
	0.7286
(0.7110, 0.7422)
	0.0018
(-0.0025, 0.0057)



a  hsCRP (≥2 mg/L), Lp(a) ≥90th pctl., TGs ≥1.69 mmol/L (or ≥150 mg/dL)
b C-indices differences between base and biomarker-augmented models
The C indices based on Fine and Gray models are provided for the base model and after adding the respective biomarkers of interest together with 95% confidence intervals (CI). The base model includes the following covariates: age, sex, systolic blood pressure, total cholesterol, HDL cholesterol, smoking and diabetes.

Supplemental Table 10: Incremental predictive values of biomarkers a on incident CHD: continuous net reclassification improvement
	Biomarkers

	cNRI

	
Entire population

	
0/1 CVRF

	
2 CVRFs


	hsCRP
	Cases
	0.061 (0.007, 0.116)
	-0.175 (-0.289, -0.066)
	0.135 (0.077, 0.198)

	hsCRP
	Non-Cases
	0.339 (0.325, 0.350)
	0.511 (0.382, 0.525)
	0.113 (0.095, 0.129)

	hsCRP
	Overall
	0.400 (0.345, 0.454)
	0.336 (0.157, 0.446)
	0.248 (0.185, 0.316)

	Lp(a)
	Cases
	-0.740 (-0.773, -0.702)
	-0.749 (-0.809, -0.117)
	-0.759 (-0.801, -0.707)

	Lp(a)
	Non-Cases
	0.801 (0.794, 0.807)
	0.798 (0.300, 0.806)
	0.801 (0.708, 0.811)

	Lp(a)
	Overall
	0.061 (0.026, 0.100)
	0.049 (-0.010, 0.191)
	0.042 (-0.030, 0.086)

	TGs
	Cases
	-0.065 (-0.226, 0.129)
	-0.093 (-0.403, 0.267)
	-0.135 (-0.221, 0.187)

	TGs
	Non-Cases
	-0.157 (-0.219, 0.252)
	-0.144 (-0.287, 0.322)
	-0.036 (-0.176, 0.190)

	TGs
	Overall
	-0.221 (-0.262, 0.283)
	-0.237 (-0.238, 0.185)
	-0.171 (-0.209, 0.231)

	hsCRP and Lp(a)
	Cases
	0.168 (0.082, 0.213)
	-0.041 (-0.305, 0.078)
	0.204 (0.106, 0.266)

	hsCRP and Lp(a)
	Non-Cases
	0.216 (0.208, 0.254)
	0.365 (0.349, 0.467)
	0.011 (-0.008, 0.102)

	hsCRP and Lp(a)
	Overall
	0.384 (0.320, 0.433)
	0.324 (0.100, 0.441)
	0.215 (0.153, 0.290)

	hsCRP and TGs
	Cases
	0.061 (-0.002, 0.117)
	-0.142 (-0.264, 0.047)
	0.135 (0.064, 0.198)

	hsCRP and TGs
	Non-Cases
	0.345 (0.312, 0.354)
	0.496 (0.161, 0.519)
	0.113 (0.089, 0.138)

	hsCRP and TGs
	Overall
	0.406 (0.330, 0.461)
	0.354 (0.052, 0.437)
	0.248 (0.174, 0.316)

	Lp(a) and TGs
	Cases
	-0.621 (-0.745, -0.022)
	-0.480 (-0.684, 0.152)
	-0.581 (-0.739, -0.030)

	Lp(a) and TGs
	Non-Cases
	0.753 (0.134, 0.802)
	0.589 (0.040, 0.768)
	0.680 (-0.001, 0.797)

	Lp(a) and TGs
	Overall
	0.132 (0.024, 0.270)
	0.109 (-0.105, 0.360)
	0.099 (-0.100, 0.162)

	hsCRP, Lp(a) and TGs
	Cases
	0.162 (0.013, 0.206)
	-0.074 (-0.288, 0.050)
	0.206 (0.020, 0.253)

	hsCRP, Lp(a) and TGs
	Non-Cases
	0.217 (0.209, 0.280)
	0.381 (0.255, 0.440)
	0.010 (-0.004, 0.147)

	hsCRP, Lp(a) and TGs
	Overall
	0.378 (0.289, 0.430)
	0.307 (0.065, 0.421)
	0.216 (0.134, 0.288)



a hsCRP (≥2 mg/L), Lp(a) ≥90th pctl., TGs ≥1.69 mmol/L (or ≥150 mg/dL)
Continuous net reclassification improvement (cNRI) are based on Fine and Gray models for CHD endpoint. The base model (i.e. the model without biomarker(s)) includes the following covariates: age, sex, systolic blood pressure, total cholesterol, HDL cholesterol, smoking and diabetes. Internal-external cross-validation was used to estimate the NRI. Confidence intervals use 500 bootstrap samples.


Supplemental Table 11: Direct, indirect and total effect of increased triglycerides and lipoprotein (a) values (per SD increase) on incident CHD with hsCRP as mediator

	
	Association
	Hazard ratio (95% CI)
	% of the association mediated by hsCRP

	All
	
	
	

	Lipoprotein (a)
	Direct
	1.151 (1.113-1.195)
	

	
	Indirect
	1.007 (1.005-1.009)
	5.0%

	
	Total
	1.159 (1.120-1.204)
	

	Triglycerides
	Direct
	1.196 (1.152-1.242)
	

	
	Indirect
	1.019 (1.015-1.023)
	10.9%

	
	Total
	1.218 (1.173-1.266)
	

	0-1 CVRF
	
	
	

	Lipoprotein (a)
	Direct
	1.156 (1.081-1.231)
	

	
	Indirect
	1.005 (1.002-1.008)
	3.6%

	
	Total
	1.161 (1.086-1.237)
	

	Triglycerides
	Direct
	1.226 (1.147-1.318)
	

	
	Indirect
	1.017 (1.009-1.023)
	9.0%

	
	Total
	1.246 (1.166-1.341)
	

	≥ 2 CVRFs
	
	
	

	Lipoprotein (a)
	Direct
	1.132 (1.079-1.182)
	

	
	Indirect
	1.008 (1.005-1.011)
	6.2%

	
	Total
	1.140 (1.088-1.191)
	

	Triglycerides
	Direct
	1.131 (1.082-1.181)
	

	
	Indirect
	1.015 (1.011-1.020)
	12.5%

	
	Total
	1.148 (1.098-1.199)
	



The total effect includes both the direct association and the part mediated by the mediator, while the indirect effect quantifies the mediated pathway (hsCRP). Results are shown for the multivariable adjusted model, corrected for examination age, fasting status and male sex, systolic blood pressure, diabetes mellitus, BMI, current smoking 
Proportion mediated was calculated by DE×(IE-1)/(TE-1) using HR per unit increase.

Supplemental Figure 1: Spearman rank correlation coefficients between all studied biomarkers (continuous).
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CVRF = cardiovascular risk factor; hsCRP = high sensitivity C-reactive protein: Lp(a) = lipoprotein (a); TGs = triglycerides 
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