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Box S1
Overview and description of contributing studies
BiomarCaRE cohorts
	Study/cohort Reference
	Country

	Study/cohort full name and short description

	
MONICA Brianza Study1
	
Italy
	
The MONICA-Brianza Cohort Study is a prospective observational study of three cohorts of 25-64 years old residents in Brianza, a highly-industrialized area located between Milan and the Swiss border, Northern Italy. Gender- and ten-year age stratified samples were randomly drawn in 1986, 1990 and 1993, and cardiovascular risk factors were investigated at baseline following the procedures of the WHO MONICA Project. The overall participation rate was 69%. For all subjects whole blood and serum samples were stored in a biobank. The protocol was approved by the Monza Hospital Ethical Committee. Study participants were followed up for first coronary or stroke events, fatal and non-fatal, up to the end of 2008, for a median of 15 years. http://epimed.uninsubria.eu.

	Caerphilly Prospective Study2
	United Kingdom
	The Caerphilly cohort is a prospective population based cohort from Wales. Men aged 56-70 years in 1989-93 were selected from the general population of Caerphilly in South Wales (population 40000) based on their date of birth from electronical registers and private census. Phase 3 (N=2171) was collected in 1989-93 and re-examined ten years later in 2002-2004 (Phase 5) taking repeated measurements of several risk factors and biomarkers. For current analysis only Phase 3 was used. Follow-up for deaths was performed by the Office of National Statistics and for non-fatal cardiovascular events using data linkage of hospital and GP records with validation by a study medical committee. Follow-up has been completed to February 2012. http://www.thl.fi/publications/morgam/cohorts/full/uk/unk-caea.htm

	FINRISK 19973
	Finland
	The FINRISK study is a series of population-based cardiovascular risk factor surveys carried out every five years in five (or six in 2002) districts of Finland, including North Karelia, Northern Savo (former Kuopio), Southwestern Finland, Oulu Province, Lapland province (in 2002 only) and the region of Helsinki and Vantaa. A stratified random sample was drawn for each survey from the national population register; the age-range was 25-74 years. All individuals enrolled in the study received a physical examination, a self-administered questionnaire, and a blood sample was drawn. In 1997, altogether 11500 individuals were invited and 8444 (73%) participated in the clinical examination. During follow-up the National Hospital Discharge Register, the National Causes of Death Register and the National Drug Reimbursement Register were used to identify endpoints. At the moment, the follow-up extends until Dec. 31st, 2010, i.e., 14 years for the FINRISK 1997 cohort. The Coordinating Ethics Committee of the Helsinki and Uusimaa Hospital District approved the study, which followed the declaration of Helsinki. All subjects gave written informed consent. http://www.thl.fi/publications/morgam/cohorts/full/finland/fin-fina.htm

	Gutenberg Health Study (GHS)4
	Germany
	The Gutenberg Health Study (GHS) is designed as a community-based, prospective, observational, single-center cohort study in the Rhine-Main area of Western Germany. The sample was drawn randomly from the governmental local registry offices in the city of Mainz and the district of Mainz-Bingen. The sample was stratified 1:1 for sex and residence (urban and rural) and in equal strata for decades of age. Individuals between 35 and 74 years of age were enrolled. Exclusion criteria were insufficient knowledge of the German language and physical or psychological inability to participate in the examinations at the study center. Baseline examination of 15000 study participants was performed between 2007 and 2012. A 2.5 year follow-up conducted as a telephone interview started in 2009. Since 2012, the 5-year follow up has been achieved through record linkage, including a second visit at the study center with extensive medical examination and re-sampling of the biomaterial which is ongoing. http://www.gutenberghealthstudy.org/

	DanMONICA Study, RCPH5
	Denmark
	The DanMONICA cohorts from the Research Center for Prevention and Health are three prospective population based cohorts from 11 municipalities from the western part of the suburbs of Copenhagen, Denmark. Random sampling was based on the national population register, stratified by sex and year of birth. Cohort 1 and 3 consists of men and women aged 30-70 years and cohort 2 consists of men and women aged 30-60. Cohort 1 was collected in 1982-1984 (N=4052). Cohort 2 (N=1504) was examined in 1986-1987 and cohort 3 (N=2026) was examined in 1991-1992. Follow up is achieved through linkage to the National Cause of Death Register and National Hospital Discharge Register, with endpoint diagnosis based on MORGAM criteria and validation described in6 Follow up for the cohorts 1, 2, and 3 is completed to December 31st 2010. http://www.thl.fi/publications/morgam/cohorts/full/denmark/den-gloa.htm

	Kooperative Gesundheits-forschung in der Region Augsburg (KORA)7 
	Germany
	The WHO Multinational Monitoring of Trends and Determinants in Cardiovascular Diseases (MONICA)/ Cooperative Health Research in the Region of Augsburg (KORA) cohorts comprise all respondents from representative sample surveys from the city of Augsburg and the less urban Landkreis Augsburg and Landkreis Aichach-Friedberg regions in Bavaria, Southern Germany. List of municipalities and population registers were used as sampling frames for the first and the second stage of two-stage sampling, respectively. The second stage of sampling was stratified by sex and ten-year age group. The Survey 3 (S3) baseline examination (1994-1995) was carried out as part of the WHO MONICA project and consists of 4 856 men and women aged 25-74 years with a response rate of 75%. The Survey 4 (S4) baseline examination was carried out in 1999-2001 and includes 4261 participants (response rate: 66%). The S4 study and morbidity and mortality follow-ups were conducted within the frame of KORA.8 The BiomarCaRE project includes n=4692 and n=4221 participants from S3 and S4, respectively, Coronary events were identified through the MONICA/KORA Augsburg coronary event registry9. Coronary deaths were validated by autopsy reports, death certificates, and chart review from the last treating physician. Self-reported cases of incident stroke were validated by medical records. Mortality follow-up until 2009 was conducted through national death registers. http://www.thl.fi/publications/morgam/cohorts/full/germany/ger-auga.htm

	Moli-Sani Project10
	Italy
	The cohort of the Moli-Sani Project was recruited in the Molise region from city hall registries by a multistage sampling. First, townships were sampled in major areas by cluster sampling; then, within each township, participants aged 35 years or over were selected by simple random sampling. Exclusion criteria were pregnancy at the time of recruitment, lack of in understanding, current multiple trauma or coma, or refusal to sign the informed consent. A total of 24 325 men (47%) and women (53%) over the age of 35 were examined at baseline from 2005 to 2010. Participation was 70%. The cohort was followed-up for a median of 4.2 years (maximum 6.5 years) at December 2011 and will be followed-up every 5 years.10 Follow up is achieved through record linkage to national mortality registries and hospital discharge registers, validation of events was achieved through hospital record linkage and doctors medical records using updated MORGAM criteria. http://www.moli-sani.org/

	Prospective Epidemiological Study of Myocardial Infarction (PRIME) Belfast11
	United Kingdom
	The PRIME study examined the classic and putative cardiovascular risk factors to explain the large difference in heart disease incidence between Ireland and France. The study includes four cohorts of men aged 50-59; from Belfast, Northern Ireland (N=2745) and Lille (N=2633), Toulouse (N=2610) and Strasbourg (N=2612) in France. For the current analysis only the Belfast cohort was used. Baseline examinations took place in 1990-1993 and targeted cohorts which had broadly similar social class structures to the background population, initially sampling from industries and various employment groups, employment groups with more than 10% of their workforce of foreign origin were excluded. Follow up until 2004 (Toulouse, Strasbourg and Lille) and until 2012 (Belfast) was achieved through annual follow up questionnaires with verification against national death registers, medical records, hospital discharge diagnoses. Endpoints were validated by expert medical committee. http://www.thl.fi/publications/morgam/cohorts/full/uk/unk-bela.htm; http://www.thl.fi/publications/morgam/cohorts/full/france/fra-lila.htm; http://www.thl.fi/publications/morgam/cohorts/full/france/fra-stra.htm; http://www.thl.fi/publications/morgam/cohorts/full/france/fra-toua.htm

	Scottish Heart Health Extended Cohort (SHHEC)12 
	United Kingdom
	The Scottish Heart Health Extended Cohort combines data from random surveys of men and women aged 40-59 across Scottish districts in 1984-87; and surveys of those aged 25-64 in Edinburgh and North Glasgow in 1986, following the same protocol of the WHO MONICA Project, repeated in North Glasgow in 1989, 1992 and 1995.12 Follow-up by record linkage extends through 2009. The ASSIGN cardiovascular risk score used in Scotland is based on SHHEC data.13  Of the original 18107, complete data on 16000 were transferred to Helsinki in 2000 for the MORGAM collaboration and available serum and plasma to the biomarker laboratory in Mainz/ Hamburg some years later, first for use in the MORGAM biomarker study (funded by the MRC London) and then for BiomarCaRE.  SHHEC has hosted two previous collaborative MORGAM/ BiomarCaRE papers14, 15, a fuller cohort description is found in the latter.  Principal Investigator: Professor Hugh Tunstall-Pedoe; Co-Principal Investigator: Professor Mark Woodward. Consultants: Professor Jill Belch, Professor Allan Struthers. 
http://www.thl.fi/publications/morgam/cohorts/full/uk/unk-sco.htm


	Study of Health in Pomerania (SHIP)16
	Germany
	The SHIP study is an established population-based project conducted in Northeast Germany. The study aims to assess prevalence and incidence of common risk factors, subclinical disorders and clinical diseases and to investigate associations and interactions among them using comprehensive medical assessments. The first SHIP cohort was recruited between 1997 and 2001 and included 4308 individuals at baseline (SHIP-0, 20-70 years, response 68.8%), 3,300 after five years (SHIP-1) and 2333 after 11 years (SHIP-2). In parallel to SHIP-2, baseline examinations of a second, independent cohort (SHIP-TREND) were conducted in 4420 participants (20-79 years, response 50.3%). For the current analysis only SHIP-0 was used. SHIP is one of the population-based projects with very comprehensive examinations including interviews, cardio-metabolic ultrasound exams, cardiopulmonary exercise tests and whole-body magnetic resonance imaging in a general population setting. In addition to the examination follow-ups, information on fatal and non-fatal disease is collected on a regular basis. Mortality follow-ups are conducted semi-annually by record linkage with data bases of the regional population registry. Causes of death are defined from the official death documents provided by regional health authorities. Active follow-ups for non-fatal diseases are performed biannually and by interviews during follow-up examinations every five years. Self-reported information is validated by GP’s and using databases of the regional Association of SHI Physicians. http://www.medizin.uni-greifswald.de/cm/fv/ship.html  http://www.medizin.uni-greifswald.de/cm/fv/ship.html

	Non BiomarCaRE Trial

	Justification for the Use of statins in Prevention: an Intervention Trial Evaluating Rosuvastatin (JUPITER)17
	
	The JUPITER trial was a randomized, double-blind, placebo-controlled trial of rosuvastatin 20 mg daily among men and women without cardiovascular disease or diabetes and LDL-C < 130 mg/dL and high-sensitivity C-reactive protein ≥2 mg/L. In total, 12956 participants from JUPITER had samples successfully analysed for hsTnI.18



2. Definition of endpoints
Cardiovascular  death was defined as a death due to cardiovascular causes during the follow-up using an end-point definition similar to that of the European Society of Cardiology (ESC) described by Conroy et al.19 The definition includes definite or possible myocardial infarction or coronary death, unclassifiable coronary death, stroke and the following codes of the International Classification of Diseases (ICD-10) as the underlying cause of death: I10-I15, I44-I51, I70-I73 (see MORGAM Manual).19
Cardiovascular disease event as an endpoint was defined as the first fatal or non-fatal coronary heart disease event or likely cerebral infarction. 
The coronary event included: 
· acute definite or possible myocardial infarction or coronary death
· unstable angina pectoris
· cardiac revascularization
· unclassifiable death.
“Unclassifiable” death refers to death with insufficient evidence of coronary origin and no competing cause. For further details of the definition, see MORGAM Derived Variable CVD3 19
In the Caerphilly study this end-point included only definite myocardial infarction and no strokes. In the MONICA/KORA Augsburg study cardiac revascularization was not followed up. In the MONICA/KORA Augsburg and MONICA Brianza studies unstable angina pectoris was not assessed as an outcome but it is largely included in the category “possible myocardial infarction” of the WHO MONICA classification used in these studies. Likewise, the PRIME Belfast study did not include possible myocardial infarction, but this is largely compensated by unstable angina pectoris which was assessed. 
Total mortality as an endpoint was defined as death due to any cause during the follow-up time. The follow-up starts at the date of baseline examinations. 
Details of the follow-up and diagnostic procedures of each participating study have been published elsewhere.20

3. Measuring and definition of phenotypes in Gutenberg Health Study
To understand intermediate cardiovascular phenotype correlates of troponin concentrations we examined relations of carotid plaque burden, renal function and left ventricular mass in relation to troponin in the population-based Gutenberg Health Study of middle-aged individuals.
To get an understanding of renal function we estimated glomerular filtration rate (eGFR) using the currently recommended formula that adjusts for age and sex.21
For ultrasound measurements, we used an iE33 ultrasound system (Royal Philips Electronics, Amsterdam, and the Netherlands) with an S5-1 sector array transducer for echocardiographic measurements and an 11 to 3-MHz linear-array transducer for carotid ultrasound. 
Carotid plaque burden is commonly used as an indicator of early atherosclerosis and has been associated with cardiovascular risk.22 Carotid plaques were defined as protrusions into the lumen of ≥1.5 mm, and screening for plaques was performed for common, internal, and external carotid arteries.23
Echocardiographic left ventricular mass (LVM) in the Gutenberg Health Study was determined according to the following formula: LVM=0.8 x (1.04 [(left ventricular inner end-diastolic diameter+interventricular septal thickness+posterior wall thickness)3-left ventricular inner end-diastolic diameter3])+0.6.4

[bookmark: Statistical_methods]4. Statistical methods
Initial descriptive associations between baseline variables and troponin I were assessed using linear mixed models with the cubic root of troponin I as the dependent variable. Associations between systolic blood pressure, estimated glomerular filtration rate (eGFR) and troponin I were tested in the BiomarCaRE cohort. Associations between carotid plaque, left ventricular mass (LVM) and troponin I were examined in the Gutenberg Health Study. To measure a standardized association between troponin I and each of covariates mentioned above we used a partial correlation coefficient.24 Cohorts were used as a grouping variable in the linear mixed models. All models included a random intercept, with age incorporated to reflect both a fixed and random effects. First, the baseline variable of interest was entered into the model in a linear fashion and then, if the variable under consideration was continuous, a quadratic term was included to test for nonlinearities. After that an interaction with sex was added (retaining the quadratic term if its P-value was less than .05). For those variables available only in the Gutenberg Health Study, linear models were used instead of linear mixed models, since only one cohort was involved. To visualize the baseline associations an effect plot of the model that included linear, quadratic terms and sex interactions was produced using the methods of Fox25. 
Survival curves for cardiovascular disease events, cardiovascular mortality and total mortality were computed according to fifth of the troponin distribution. The upper quintile was 5.9 ng/L. Hence, it was rounded to the nearest integer and troponin I was dichotomized using 6 ng/L as a cut-off. Quintiles were computed in the overall BiomarCaRE cohort using linear quantile mixed models26, 27 with troponin I as the dependent variable. This method allows for the estimation of quantiles as a function of covariates while allowing for correlations between individuals belonging to the same cluster. The models considered contained no predictors, just an intercept, fixed and random. The latter was allowed to vary between cohorts.
Sex- and cohort-stratified Cox proportional hazards models for cardiovascular disease events, cardiovascular mortality and total mortality were computed using the individual level data from the available cohorts. For these analyses troponin I was used after applying the cubic root transformation, using 6 ng/L as a cut-off, and categorized based on quintiles as defined in the overall BiomarCaRE cohort. The Cox models for all three investigated events were adjusted for the SCORE19, 28 variables (systolic blood pressure, total cholesterol, smoking status, sex as strata and age as time scale). Additional models exchanging troponin I with CRP, NT-proBNP and eGFR were also computed. CRP and NT-proBNP were log-transformed for these analyses. All available follow-up length was used in the computation of the Cox models described above. To examine the short term association of troponin I, used as a continuous variable, with time-to-event we recomputed the models described above after censoring the follow-up time at 1, 5 and 10 years.
The C-index29, 30 and the net reclassification improvement (NRI)31, 32 were used to quantify the added predictive value of troponin I beyond that from a model including the variables in SCORE. This was repeated exchanging troponin I by CRP, NT-proBNP and eGFR. For these analyses, the ten year event probabilities were computed using a Weibull curve fitted over age and adjusted by the linear predictor of the estimated Cox model. For the computation of C-indices and NRI the follow-up times were censored at ten years. Ten-fold cross validation was used to control for the over-optimism of calculating performance measures on the same dataset from which the models were computed. The risk categories used for the NRI analysis were < 1%, 1 to < 5%, 5 to < 10%, and ≥ 10%28. A version of NRI appropriate for survival analyses was computed using the Kaplan-Meier32 approach and CIs were estimated via bootstrapping with 1,000 bootstrap samples. The overall NRI does not represent a proportion and is therefore reported as a decimal number between -2 and 2 rather than a percentage, as recommended by Maarten et al.33 Differences in C-statistics (with 95% CIs) after the addition of troponin I to the model consisting of cardiovascular risk factors were computed using the method described by Antolini et al.34 Cox regressions, C-indices and NRIs described above were also computed for the following age groups: < 45, 45-54, 55-64, ≥ 65 years at baseline. 
To assess the calibration of the models, we used an extension of the Hosmer–Lemeshow test for survival analyses proposed by Demler et al.35 Tenths of the risk distribution were used.
A two-sided P-value of < 0.05 was considered statistically significant. All statistical methods were implemented in R statistical software version 3.2.136 (www.R-project.org).

5. Funding and acknowledgements of cohorts
Caerphilly Prospective Study (CaPs). This study was supported by a Project Grant from the British Heart Foundation (PG/09/002/26056).
The FINRISK surveys were mainly funded by budgetary funds of THL. Additional funding has been obtained from numerous non-profit foundations. Dr. Salomaa (PI) has been supported by the Finnish Foundation for Cardiovascular Research and the Academy of Finland (grant number 139635). 
The Gutenberg Health Study is funded through the government of Rheinland-Pfalz (No. AZ 961-386261/733), the research program “Wissen schafft Zukunft” and the “Schwerpunkt Vaskuläre Prävention” of the University Medical Center Mainz and its contract with Boehringer Ingelheim and PHILIPS medical systems, including an unrestricted grant for the Gutenberg Health Study. This project was further supported by the MAIFOR program of the University Medical Center Mainz and the National Genome Network “NGFNplus” by the federal Ministry of Education and Research, Germany (No. 01GS0833 and 01GS0831, projects A3/D1).
The DanMONICA cohorts at the Research Centre for Prevention and Health were established over a period of ten years and have been funded by numerous sources which have been acknowledged, where appropriate, in the original articles.
The Moli-Sani Project was partially supported by research grants from Pfizer Foundation (Rome, Italy), the Italian Ministry of University and Research (MIUR, Rome, Italy)–Programma Triennale di Ricerca, Decreto n.1588 and Instrumentation Laboratory, Milan, Italy.
The follow-up activities for the MONICA Brianza Study were funded by the Regione Lombardia Health Administration (grants 31737/1997, 17155/2004 and 10800/2009) as part of the Osservatorio Epidemiologico Cardiovascolare Regionale Lombardo. Key personnel: Ferrario MM and Cesana G (study PIs); F Gianfagna; G Veronesi; P Brambilla and S. Signorini (bio-banking activities). 
Prospective Epidemiological Study of Myocardial Infarction PRIME Belfast Study: We thank the following organizations which allowed the recruitment of the PRIME subjects: the Health screening centres organized by the Social Security of Lille (Institut Pasteur), Strasbourg, Toulouse and Tourcoing; Occupational Medicine Services of Haute- Garonne, of the Urban Community of Strasbourg; the Association Inter-entreprises des Services Médicaux du Travail de Lille et environs; the Comité pour le Développement de la Médecine du Travail; the Mutuelle Générale des PTT du Bas-Rhin; the Laboratoire d’Analyses de l’Institut de Chimie Biologique de la Faculté de Médecine de Strasbourg; the Department of Health (NI) and the Northern Ireland Chest Heart and Stroke Association. We also thank the members of the event validation Committees: Pr L. Guize, Dr C. Morrison, Dr M-T. Guillanneuf, Pr M. Giroud; and the Alliance Partnership Programme for its financial support. The PRIME Study was supported by grants from INSERM, and the Merck, Sharp and Dohme-Chibret Laboratory. PRIME Belfast received funding from HSC Research and Development Office and the Medical Research Council London [G0601463, No 80983: Serum Biomarkers in the MORGAM Populations].
The Scottish Heart Health Extended Cohort (SHHEC) was funded by the Scottish Health Department Chief Scientist Organization; British Heart Foundation; FP Fleming Trust. 
The Study of Health in Pomerania (SHIP) is part of the Community Medicine Research net (CMR) of the University of Greifswald, Germany, which is funded by the Ministry of Cultural Affairs and the Social Ministry of the Federal State of Mecklenburg-West Pomerania. The CMR encompasses several research projects which share data from several population-based projects http://community-medicine.de). The SHIP study is funded by the Federal Ministry of Education and Research (BMBF) under grant agreement No. 01ZZ9603, 01ZZ0103). Data and samples were provided by the Study of Health in Pomerania (SHIP) of the Forschungsverbund Community Medicine of the University of Greifswald.
JUPITER was funded by AstraZeneca, who collected the trial data and monitored the study sites but had no role in the conduct of these analyses or in drafting this report.
The KORA research platform and the KORA Augsburg studies are financed by the Helmholtz Zentrum München, German Research Center for Environmental Health, which is funded by the German Federal Ministry of Science and Research (Berlin, Germany) and by the State of Bavaria. Furthermore, KORA research was supported within the Munich Center of Health Sciences (MC Health), Ludwig-Maximilians University München, as part of LMUinnovative.
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7. Tables
Table S1
Baseline characteristics of the study population according to each cohort (for meanings and units of the numbers in the table, see Table 1 of the main paper)
	Characteristics
	Brianza 
N=4932 
	Caerphilly
N=2171
	FINRISK
N=8444 
	GHS
N=15010 
	Glostrup
N=7582 
	KORA
N=8913
	Moli-Sani
N=24325 
	PRIME/
Belfast N=2745
	SHHEC N=16000 
	SHIP
 N=3871

	Years of examinations
	1986-1994
	1989-
1994
	1997
	2007-2012
	1982-1992
	1994-
2001
	2005-
2010
	1991-
1994
	1984-
1995
	1997-
2001

	Men
	2432 
(49.3)
	2171 
(100)
	4253 
(50.4)
	7584 
(50.5)
	3837 
(50.6)
	4427 
(49.7) 
	11702 
(48.1)
	2745
(100)
	8069 
(50.4)
	1884 
(48.7)

	Women
	2500 
(50.7)
	0 
(0)
	4191 
(49.6)
	7426 
(49.5)
	3745 
(49.4)
	4486 
(50.3)
	12623 
(51.9)
	0
(0)
	7931 
(49.6)
	1987 
(51.3)

	Age at baseline
	46.7
(36.9, 56.0)
	62.4 
(58.5, 
66.1) 
	48.7
(37.4, 59.6)
	55.6
(46.1, 65.0)
	50.0
(39.9, 60.2)
	50.5 
(37.7, 61.9)
	54.6
(45.8, 64.4)
	54.7
(52.3, 57.3)
	49.8
(43.2, 55.9)
	50.0
(36.0, 63.0)

	Cardiovascular risk factors

	Daily smoker
	1479 
(30.0)
	542 
(34.1)
	1810 
(21.9)
	2697 
(18.0)
	3393 
(44.8)
	2008 
(22.5)
	4949 
(20.6)
	643 
(23.4)
	6142 
(38.4)
	1165 
(30.2)

	Diabetes
	129 
(2.7)
	129 
(5.9)
	488 
(5.8)
	1030 
(6.9)
	186
(2.5)
	459 
(5.1)
	1576 
(6.5)
	71 
(2.6)
	278 
(1.7)
	309 
(8.0)

	Hypertension
	1429 
(29.3)
	1249 
(62.0) 
	3491 
(41.9)
	6997 
(46.7)
	1516 
(20.6)
	3202 
(36.0) 
	13357 
(55.2)
	972 
(35.4)
	5149 
(32.2)
	1865 
(48.3)

	Body-mass-index
	24.9
(22.5, 27.8)
	26.6 
(24.4, 28.9)
	26.2
(23.6, 29.2)
	26.6
(23.9, 30.0)
	24.4
(22.1, 27.1)
	26.5 
(23.9, 29.6)
	27.5
(24.7, 30.8)
	26
(24.0, 28.1)
	25.4
(23.1, 28.1)
	26.8
(23.8, 30.1)

	Systolic blood pressure
	128.0
(116.0, 141.0)
	144.0 
(130.0, 158.0) 
	134.0
(121.0, 149.0)
	131.5
(120.5, 144.0)
	122.0
(111.0, 134.5)
	130.0 
(118.0, 144.0)
	138.5
(125.5, 153.5)
	131.0
(120.0, 146.0)
	129.0
(118.0, 143.0)
	134.5
(121.0, 149.0)

	Total cholesterol
	5.5 
(4.7, 6.2)
	6.2 
(5.5, 6.9)
	5.4 
(4.8, 6.2)
	5.7 
(5.0, 6.4)
	5.8 
(5.0, 6.6)
	5.8 
(5.1, 6.6) 
	5.5 
(4.8, 6.2)
	5.8 
(5.2, 6.5)
	6.2 
(5.4, 7.1)
	5.7 
(4.9, 6.5)

	HDL cholesterol
	1.4 
(1.2, 1.7)
	
	1.4 
(1.1, 1.6)
	1.4 
(1.2, 1.7)
	1.4 
(1.2, 1.7)
	1.4 
(1.1, 1.7) 
	1.4 
(1.2, 1.7)
	1.2 
(1.0, 1.4)
	1.4 
(1.2, 1.7)
	1.4
 (1.1, 1.7)

	Medication

	Anti-hypertensive
	527 
(10.7)
	453 
(22.3)
	1134 
(13.9)
	4434 (29.6)
	495 
(6.8)
	1295 
(14.5) 
	6894 
(28.8)
	273 
(9.9)
	1201 
(7.5)
	976 
(25.3)

	Troponin

	Troponin I
	1.8 
(0.9, 2.8)
	6.0 
(4.7, 8.1) 
	3.1 
(2.1, 4.9)
	3.8 
(2.4, 5.4)
	2.8 
(1.8, 4.3)
	1.9 
(1.2, 3.1) 
	2.2 
(1.4, 3.5)
	5.3 
(4.1, 6.8)
	4.0 
(1.9, 6.1)
	1.8 
(0.7, 3.8)

	Other biomarkers

	CRP, mg/l
	1.4 (0.7, 3.0) 
	2.5 
(1.3, 5.0) 
	1.2 
(0.6, 2.5) 
	1.6 
(0.7, 3.2) 
	1.2 
(0.6, 2.8) 
	1.3 
(0.6, 3.0) 
	1.6 
(0.8, 3.3) 
	1.7 
(0.8, 3.3) 
	1.4 
(0.7, 3.1)
	1.4 
(0.7, 3.1)

	NT-proBNP, pg/ml
	39.3 (20.5, 71.8)
	
	47.6 (24.7, 88.5) 
	61.9 (28.5, 124.4) 
	
	49.2 (26.0, 90.5) 
	50.2 (26.5, 94.2) 
	34.4 (19.0, 62.6) 
	52.3 (28.1, 97.6)
	55.0 (28.0, 108.0)

	eGFR  (ml/min/1.73m2)
	92.1 (75.3, 103.1) 
	87.0 
(76.6, 93.9) 
	89.5 (77.3, 101.1) 
	89.2 (79.2, 98.1) 
	98.6 (86.1, 109.6) 
	101.2 (91.1, 111.2) 
	94.3 (83.9, 103.0) 
	84.8 (73.5, 96.7) 
	95.9 (84.1, 104.6)
	101.0 (88.6, 113.4)

	Endpoint
	
	
	
	
	
	
	
	
	

	Cardiovascular mortality
	167 
(3.4)
	470 
(21.6)
	422 
(5.0)
	
	1002 
(13.3)
	331 
(3.7)
	151 
(0.6)
	149 
(5.4)
	1786 
(11.2)
	38 
(1.0)

	Cardiovascular 
disease
	393 
(8.0) 
	583 
(26.9)
	964 
(11.4) 
	
	1326 
(17.5) 
	525
(5.9)
	473 
(1.9) 
	505 
(18.4) 
	2953 
(18.5) 
	

	Total
mortality
	595 
(12.1) 
	1302 
(60.0) 
	1045 
(12.4) 
	391 
(2.6) 
	2506 
(33.1) 
	911 
(10.2)
	575 
(2.4) 
	550 
(20.0) 
	4310 
(26.9) 
	503 
(13.0) 





Table S2
Troponin intra-assay and inter-assay coefficients of variation by cohort in the BiomarCaRE project
	
Study/cohort
	
Intra assay variation (%)
	
Inter assay variation (%)

	
MONICA Brianza Study
	6.13
	5.56

	Caerphilly Prospective Study
	3.32
	4.78

	FINRISK 1997
	2.36
	4.80

	Gutenberg Health Study (GHS)
	2.60
	5.40

	DanMONICA studies; RCPH
	4.71
	5.00

	Moli-Sani Project
	7.52
	6.25

	Prospective Epidemiological Study of Myocardial Infarction (PRIME) Belfast
	2.14
	4.30

	Scottish Heart Health Extended Cohort (SHHEC) 
	4.26
	6.29

	Study of Health in Pomerania (SHIP) 
	2.68
	3.45

	Kooperative Gesundheits-forschung in der Region Augsburg (KORA)
	4.50
	3.50



Table S3
Baseline characteristics of the study population according to troponin I availability
	Characteristics
	
	Troponin available
	Troponin missing

	Number of individuals, No.
	
	74738
	19255

	Years of baseline examinations, range in years
	
	1982−2012
	1982−2012

	Men, No. (%)
	
	38736 (51.8)
	10368 (53 .8)

	Women, No. (%)
	
	36002 (48.2)
	8887 (46.2)

	Age at baseline examination, y
	
	51.6 (42.4, 60.4)
	54.2 (44.8, 63.2)

	Cardiovascular risk factors
	
	
	

	Daily smoker, No. (%)
	
	20269 (27.4)
	4559 (24.0)

	Diabetes, No. (%)
	
	3557 (4.8)
	1098 (5.7)

	Hypertension*, No. (%)
	
	30881 (41.6)
	8346 (43.8)

	Body-mass-index, kg/m²
	
	26.2 (23.6, 29.3)
	26.4 (23.7, 29.6)

	Systolic blood pressure, mmHg
	
	132.0 (120.0, 147.5)
	131.5 (120.0, 145.0)

	Total cholesterol, mmol/L
	
	5.7 (5.0, 6.5)
	5.7 (5.0, 6.5)

	HDL cholesterol, mmol/L
	
	1.4 (1.2, 1.7)
	1.4 (1.1, 1.7)

	LDL cholesterol, mmol/L
	
	3.5 (2.9, 4.2)
	3.6 (3.0, 4.2)

	Medication
	
	
	

	Antihypertensive, No. (%)
	
	13326 (18.1)
	4356 (22.9)

	Lipid lowering, No. (%)
	
	2715 (6.3)
	1517 (12.7)

	Endpoints
	
	
	

	Cardiovascular mortality, No. (%)
	
	3626 (5.1)
	890 (10.6)

	Cardiovascular disease, No. (%)
	
	6357 (9.5)
	1365 (16.3)

	Total mortality, No. (%)
	
	10284 (13.8)
	2404 (12.5)


Baseline characteristics are presented as absolute and relative frequencies for categorical variables, and quartiles for continuous variables as well as ranges in years for years of baseline examinations.
Troponin I measured by a high-sensitivity assay. HDL stands for high density lipoprotein. LDL stands for low density lipoprotein.
*Hypertension was defined as individuals take antihypertensive medication and/or have RR > 140 mmHg. 



Table S4
Changes in C-statistics for ten-year risk prediction by endpoints after omitting selected variables from established risk scores. The analyses for CRP, NT-proBNP and eGFR were performed in a smaller group.
	
	C-index
(95% CI)
	C-index difference
(95% CI)
	P-value

	ESC SCORE of 
cardiovascular mortality
	0.84 (0.82, 0.86)
	
	

	without Systolic blood pressure 
	  0.84 (0.82, 0.85) 
	-0.007 (-0.010, -0.004) 
	<0.001

	without Smoking 
	0.83 (0.81, 0.85) 
	-0.010 (-0.014, -0.007) 
	<0.001

	without Total cholesterol 
	0.84 (0.82, 0.86) 
	-0.001 (-0.002, 0.000) 
	0.17

	ESC SCORE with Troponin I 
	0.85 (0.83, 0.87) 
	0.007 (0.005, 0.009) 
	<0.001

	ESC SCORE with CRP (N=62713)
	0.85 (0.83, 0.87)
	0.007 (0.004, 0.009)
	<0.001

	ESC SCORE with NT-proBNP (N=50041)
	0.86 (0.84, 0.88)
	0.017 (0.012, 0.023)
	<0.001

	ESC SCORE with eGFR (N=49410) 
	0.85 (0.82, 0.87)
	0.001 (0.000, 0.002)
	0.031

	

ESC SCORE of 
cardiovascular disease
	

0.80 (0.79, 0.81)
	
	

	without Systolic blood pressure 
	  0.79 (0.78, 0.81) 
	-0.007 (-0.009, -0.005) 
	<0.001 

	without Smoking 
	0.79 (0.78, 0.80) 
	-0.009 (-0.011, -0.006) 
	<0.001 

	without Total cholesterol 
	0.80 (0.78, 0.81) 
	-0.005 (-0.007, -0.003) 
	<0.001 

	ESC SCORE + Troponin I 
	0.80 (0.79, 0.82) 
	0.004 (0.003, 0.005) 
	<0.001

	ESC SCORE with CRP (N=58919)
	0.81 (0.80, 0.83) 
	0.006 (0.004, 0.008)
	<0.001

	ESC SCORE with NT-proBNP (N=46566)
	0.82 (0.80, 0.83)
	0.008 (0.005, 0.011)
	<0.001

	ESC SCORE with eGFR (N=45960)
	0.81 (0.80, 0.83)
	0.000 (0.000, 0.001)
	0.31 

	

ESC SCORE of 
total mortality
	

0.80 (0.79, 0.81)
	
	

	without Systolic blood pressure 
	  0.80 (0.79, 0.81) 
	-0.002 (-0.003, -0.001) 
	<0.001 

	without Smoking 
	0.79 (0.78, 0.80) 
	-0.011 (-0.014, -0.009) 
	<0.001 

	without Total cholesterol 
	0.80 (0.79, 0.81) 
	0.000 (0.000, 0.000) 
	<0.001 

	ESC SCORE + Troponin I 
	0.81 (0.80, 0.82) 
	0.003 (0.002, 0.004) 
	<0.001

	ESC SCORE with CRP (N=66684)
	0.81 (0.80, 0.82)
	0.006 (0.004, 0.007) 
	<0.001 

	ESC SCORE with NT-proBNP (N=53975) 
	0.81 (0.80, 0.82)
	0.010 (0.008, 0.012) 
	<0.001

	ESC SCORE with eGFR (N=53344)
	0.80 (0.79, 0.82)
	0.000 (0.000, 0.000) 
	0.14



1

23
Table S5
Hazard ratios, C-statistics and net reclassification analyses of troponin > 6 for endpoints
	
	HR
(95% CI)
	HR
P-value
	C-index
base model
(95% CI)
	C-index
base model and TnI
(95% CI)
	C-index difference to base model
(95% CI)
	P-value
C-index difference
	NRI
(95% CI)

	Cardiovascular mortality 
	1.87
(1.72, 2.03)
	< 0.001
	0.84
(0.82, 0.86)
	0.85
(0.83, 0.87)
	0.010
(0.007, 0.012)
	< 0.001
	0.0743
(0.0487, 0.0999)

	Cardiovascular disease 
	1.51
(1.41, 1.61)
	< 0.001
	0.80
(0.79, 0.81)
	0.81
(0.79, 0.82)
	0.006
(0.004, 0.007)
	< 0.001
	0.0185
(0.0061, 0.0309)

	Total mortality
	1.42
(1.35, 1.49)
	< 0.001
	0.80
(0.79, 0.81)
	0.81
(0.80, 0.82)
	0.003
(0.003, 0.004)
	< 0.001
	0.0095
(0.0018, 0.0172)




8. Figures
Figure S1 
Timeline by baseline survey year and cohort

[image: ]
Many of BiomarCaRE cohorts combined cohorts from several surveys in the same population, conducted at different periods. Cohort descriptions with detailed survey periods are reported in the BOX S1.


Figure S2
Distribution of serum troponin I concentrations in the overall study populationᵃ
[image: ]
ᵃDensity histogram of troponin I in all cohorts (x-axis truncated, 641 values above 40 ng/L are not shown).

Figure S3
Distribution of troponin I serum concentrations by cohort in the BiomarCaRE projectᵃ
[image: ]
ᵃDensity histogram of troponin I on each study (x-axis truncated, 641 values above 40 ng/L are not shown).



Figure S4
Baseline associations between troponin I levels and risk factors and phenotypes stratified by sex
[image: ]
Associations between systolic blood pressure, eGFR and troponin I have been examined in the BiomarCaRE cohort. Associations between carotid plaque, left ventricular mass and troponin I have been examined in the Gutenberg Health Study. The grey shaded area on every figure depicts pointwise 95% confidence intervals. The units of Troponin I before the cube root transformation are ng/L. 

Figure S4
(continued) Regression coefficients for baseline associations 
	Characteristics
	Coefficient (linear)
	P-value (coefficient)
	P-value (quadratic)
	P-value 
sex interaction

	Male
	0.213
	< 0.001
	
	

	Examination age, years
	-0.005
	0.0040
	< 0.001
	< 0.001

	BMI, kg/m²
	0.015
	< 0.001
	0.011
	< 0.001

	Systolic BP, mmHg
	0.004
	< 0.001
	< 0.001
	0.0010

	Total cholesterol, mmol/L
	0.056
	< 0.001
	< 0.001
	< 0.001

	Diabetes
	0.106
	< 0.001
	
	0.048

	eGFR, mL/min for 1.73m²
	-0.003
	< 0.001
	0.0075 
	0.020

	Carotid plaque
	0.023
	< 0.001
	0.37
	0.74

	Left ventricular mass, g
	0.002
	< 0.001
	< 0.001
	0.57





Figure S4
(continued) Partial correlations adjusted for age with exception of age
	Characteristics
	Females
	Males

	Examination age
	0.07
	0.09

	BMI
	0.06
	0.06

	Systolic BP
	0.07
	0.08

	Total cholesterol
	0.04
	0.04

	eGFR
	0.02
	0.04

	Carotid plaque
	0.10
	0.11

	Left ventricular mass
	0.13
	0.24





Figure S5
Hazard ratios of cubic root transformed troponin I (i.e. the HR given is not per SD) measured in subgroups of the study population

[image: ]


Figure S6
Hazard ratios of continuous cubic root transformed troponin I according to each cohort
[image: ]
Hazard ratios of cubic root transformed troponin I per cohort. Models are adjusted for the variables used in the ESC SCORE (cardiovascular mortality, total mortality) and ACC/AHA score (cardiovascular disease). Age is used as the time scale. The models are stratified by sex (except for those cohorts consisting only of men). The overall model was additionally stratified by cohort.


Figure S7 C-statistics by biomarker including troponin I, C-reactive Protein (CRP), N-terminal pro-B-type natriuretic peptide (NT-proBNP) and estimated glomerular filtration rate (eGFR). Follow-up time was censored at 1, 5 and 10 years.

[image: ]



Figure S8
Calibration plots for analyzed endpoint of cardiovascular mortality, cardiovascular disease and total mortality
[image: ][image: ][image: ]
[bookmark: _GoBack]The x-axis refers to deciles of predicted risk. Each bar in the graph represents the average observed and predicted risk. If a category contained less than five events, it was merged with an adjacent category.
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