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SUPPLEMENTARY METHODS

S1. Genetic variant selection, genotyping, quality controls and generation of the multi-locus risk

score.

S1.1. Genetic variant selection: SNP-selection was carried out as described previously [1].
Briefly, we searched the NHGRI GWAS catalog [2] (August, 2010) for the terms ‘Myocardial
Infarction/Coronary disease (MI/CAD)’ and related phenotypes. This search returned 21 genetic
variants. Those variants that reported an association p-value >1x10°® were excluded for the
present analysis. In order to minimize redundant information in the genetic risk score (GRS), we
computed the linkage equilibrium between variants using data from the HapMap CEU sample, and
from those variants that presented high correlation (LD r2>0.3), one was randomly selected. We
evaluated the evidence in the NHGRI GWAS catalogue for each of the 14 remaining variants, and
excluded those that had been reported to be associated with classical cardiovascular risk factors
(CVRF), such as total cholesterol, LDL cholesterol, HDL cholesterol, triglycerides, diabetes,
hypertension and smoking. Moreover, we excluded 2 of the remaining SNPs because literature-
based evidence strongly suggested an association between those loci and CVRF. From this list we
also excluded variants that were not associated with MI/CAD in the CARDIoOGRAM study [3]. We
added the rs10455872 variant in LPA because it has since been reported to be strongly association

with MI/CAD [3,4]. See the flow chart of the selection process in S.F2.

$1.2. Generation of multi-locus genetic risk score: The GRS was weighted by the estimated

effect size reported for each variant in the CARDIOGRAM study [3] using the following formula:

GRS = 28: B. NP,

i=1
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Where:
- Biis the estimated effect size reported for each variant in the CARDIOGRAM study;

- SNP; is the number of copies of each individual SNP evaluated (can have values of 0, 1 or 2

for genotyped SNPs and values ranging from 0 to 2 for imputed SNPs)

$1.3. Genotyping and genotyping quality control: REGICOR participants’ DNA was obtained from
buffy coat using standardized methods [5] (L’ARS services, Barcelona, Spain) and samples were
genotyped by Centro Nacional de Investigacion Oncolégica (CNIO, Madrid, Spain) using the Cardio
inCode chip (Ferrer inCode, Barcelona, Spain) based on Veracode (lllumina, San Diego, USA) and
KASPar (KBioscience , Hoddesdon, United Kingdom) technologies. The overall percentage of
agreement of the chip with reference technology is 99.9% and the analytical sensitivity and
specificity are greater than 98.6%. For the Framingham participants, the genotypes for genotyped
SNPs were obtained using the Affymetrix 500K and 50K chips, and for additional SNPs by
imputation into the HapMapll CEU haplotype panel (build 36, release 22), using MACH version

1.00.15.

$1.4. Quality control: Various quality control measures were applied at both participant and
SNP levels to the data from both cohorts: Individuals with low call rates or sex mismatches were
excluded before imputation in the Framingham cohort database. Moreover, high levels of
missingness (p<10'9), highly significant departures from Hardy-Weinberg equilibrium (p<10'6), or
Mendelian errors (>100) were used to determine which SNPs to use for the imputation step, and

were also applied as quality control criteria for the SNPs selected.
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S2. Follow-up and phenotype definition

All REGICOR participants were periodically contacted by telephone or by mail to ascertain
whether they had presented any cardiovascular event up until the end of 2009. Fatal events were
identified from regional and national mortality registers. All the reported events were reviewed
with hospital records or primary care records. An event committee classified the suspected
cardiovascular (CVD) events after review of all medical records and physician notes using
standardized criteria [6]. This study was approved by the local Ethics Committee and all participants

gave written informed consent.

All Framingham participants were analyzed for onset of cardiovascular events during follow-
up until the end of 2007. Repeated examinations and clinic visits were carried out approximately
every 2 and 4 years, respectively. Suspected cardiovascular events were reviewed and adjudicated
by a panel of three Framingham physician investigators after review of all available examination

records, hospitalization records and physician notes using standardized criteria [7].

Methodology for laboratory determinations has been described elsewhere [7,8].

Myocardial infarction was defined on the basis of the classical WHO definition by the
presence of 2 out of 3 clinical criteria: new diagnostic Q-waves on ECG, prolonged ischemic chest
discomfort and elevation of serum biomarkers of myocardial necrosis. Angina was defined by the
presence of ischemic chest discomfort with signs of ischemia in the ECG. Coronary artery by-pass
grafting or percutaneous coronary interventions were considered as revascularization procedures.
CHD death was considered after reviewing the mortality register when the most likely cause of

death was CHD and no other cause could be ascribed.

Atherothrombotic stroke was defined as a non-embolic acute-onset focal neurological

deficit of vascular origin that persisted for more than 24 hours or an ischemic infarction that was
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documented at autopsy. Peripheral artery disease was defined by the presence of symptoms of
claudication and an objective diagnostic test such as a pathological ankle-brachial index (<0.9) or a

pathological arteriography or revascularization procedure.

$3. Ten-year cardiovascular risk estimation

All cardiovascular risk factors required for the risk functions were measured using standard
methods [9,10]. Participants were considered to be diabetic if they had been diagnosed with
diabetes or treated with oral hypoglycemic agents or insulin or presented a glycemia higher or
equal to 126 mg/dL. Those who reported smoking >1 cigarette/day in the preceding year were
considered smokers. All necessary baseline lipid and blood pressure measurements were collected

and used to estimate the risk of each participant.

$4. Statistical analysis

To account for family structure in the Framingham cohort we also adjusted for the first five

genetic principal components (computed using PLINK) [11] as covariates in the models [12,13].

All other analyses were performed using R version 2.11 (packages and functions indicated

below by <package>::<function>).

The proportional hazards assumption was tested using survival::cox.zph.

The meta-analysis was computed using the rmeta::meta.DSL function [14].

We used three different statistics to assess the potential value of including the GRS in risk

prediction:
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a) to assess the goodness-of-fit of the models we used a version of the Hosmer-Lemeshow

test that takes right censoring of the data into account [15];

b) to evaluate the improvement in the discriminative capacity of the model that included
the genetic score with respect to a model without the score, we computed the concordance index

(c-statistic) using the Hmisc::rcorr.cens function [16];

c) to assess the reclassification we calculated the net reclassification improvement (NRI)
[17] and integrated discrimination improvement (IDI) [18] in the whole sample and in the subgroup
of individuals considered to have intermediate coronary risk according to the classical risk function.
To calculate the 10-year expected number of events in each risk category and in each cohort we
used the Kaplan-Meier estimates as proposed by Steyerberg and Pencina [15,18]. A bootstrapping
method was used to construct confidence intervals for IDI and NRI to take into account the

uncertainty of the Kaplan-Meier estimates.

The estimated risk for each individual was computed under the Proportional Hazards

assumption (Cox Model)
‘L =1 — Qexp77
Risk =1- 827,
where:

a) Syzis survival value for the population average. This value depends on gender and has been

taken from Framingham equation [19] for the Framingham cohort, and from REGICOR calibrated

equation [20] for the REGICOR cohort.

b) exp : exponential value (or anti-logarithm function).

c) 7 is the linear predictor, i.e, the product of coefficients and factors, and differs for each cohort:

a) ForREGICOR =" ' (r, -F )+p°(c-C)
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b) For Framingham 77 = Zf:lﬂf (Fj —17/.)+,8G (G—C_?)+ ZZ:I,B,{C (Ck —@),

where,

. ,Bf: log-hazard-ratios of each of the classical risk factors. These coefficients have not been

estimated but taken from the Framingham equation [7].

. F] individual value of each classical risk factor.

. 17! population average value of each classical risk factor. This value has been taken from

Framingham equation [7] for the Framingham cohort, and from REGICOR calibrated
equation [20] for the REGICOR cohort.

«  9:log-hazard-ratios of genetic score, estimated from the data
= G :individual value of genetic score
. G : average value of genetic score in the sample

. ,B,f: log-hazard-ratios of each of the first five principal components, estimated from the
data.

« C, rindividual value of each of the first five principal components.

« C, :sample average value of each of the first five principal components.

NOTE: In Framingham cohort, computation of goodness-of-fit (Hosmer-Lemeshow), discrimination
(c index), NRI and IDI was performed after adjustment for the first five principal components, in

order to allow for the familial nature of the data.

S5. Power calculations

We performed a post-hoc calculation of our analyses’ power to detect significant associations. In
these power calculations, the variant's effect on disease risk was taken as the beta obtained from
each study. All power computations were based on an alpha value (Type | error rate) equivalent to

0.05. Within each analysis we performed the following steps:

i. The minimum effect size (beta) the analysis had high (~80%) or moderate (~50%) power to

detect. The definitions of high and moderate power were selected arbitrarily to indicate where our
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analysis was well powered to detect risk effects (high power), but also to allow for the fact that, if
multiple independent but more subtle effects were present, at least some proportion of these

could also be detected (e.g. 50%, moderate power).

ii. The power of the analysis to detect each of a series of effect sizes (betas, corresponding
to the following hazard ratios: 1.05, 1.09, 1.10, 1.12, 1.14, 1.18, 1.29 and 1.35). These data were
computed to help indicate the circumstances under which our study was unable to provide
conclusive information, e.g. for rarer variants or for more subtle effect sizes. These hazard ratios
were in part selected because are the ones reported in the CARDIOGRAM study for the values we
include in this analysis, and therefore we can observe the specific power that we have to achieve

each reported HR.

iii. These two computations described were also computed for the GRS and the risk of

coronary or cardiovascular disease to evaluate the study power.

The results of these power calculations are shown in S.74.
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SUPPLEMENTARY TABLES

S.T1. Clinical characteristics of individuals included in the analysis or not, based on the availability
of genetic information.

Not included Included P-value
REGICOR
Individuals 698 2,351 --
Age (years) * 54.6 (11.0) 53.9 (11.2) 0.128
Gender (male) T 343 (49.1%) 1,123 (47.8%) 0.552
Systolic Blood Pressure (mmHg) * 133 (21.0) 132 (20.8) 0.346
Diastolic Blood Pressure (mmHg) * 79.1(10.2) 79.5 (10.4) 0.414
Hypertension * 274 (39.5%) 938 (40.1%) 0.843
Smoking t 123 (18.1%) 511 (22.0%) 0.034
Total cholesterol (mg/dL)* 223 (40.7) 225 (42.4) 0.357
LDL cholesterol (mg/dL)* 152 (36.3) 152 (37.9) 0.886
HDL cholesterol (mg/dL)* 50.2 (13.3) 51.7 (13.3) 0.017
Triglycerides (mg/dL)* 95.0 (69.0-131) 92.0(70.0-127) 0.523
Cholesterol treatment * 48 (6.91%) 157 (6.71%) 0.926
Diabetic status * 111 (17.2%) 316 (13.8%) 0.036
Diabetes treatment * 35 (5.04%) 96 (4.11%) 0.337
Body mass index (kg/m?)* 27.6 (4.24) 27.4 (4.47) 0.436
Obesity (BMI>30 kg/m?) t 177 (25.8%) 596 (25.6%) 0.962
Estimated 10-y coronary risk § 3.7 (1.9-6.8) 3.3(1.7-6.2) 0.061
FRAMINGHAM
Individuals 1,699 3,537 --
Age (years) * 65.8 (12.1) 56.0 (9.26) <0.001
Gender (male) T 675 (39.7%) 1,540 (43.5%) 0.009
Systolic Blood Pressure (mmHg) * 135 (19.9) 127 (18.3) <0.001
Diastolic Blood Pressure (mmHg) * 75.3(10.5) 75.0(9.79) 0.249
Hypertension * 861 (50.9%) 1,121 (31.7%) <0.001
Smoking t 449 (26.5%) 713 (20.2%) <0.001
Total cholesterol (mg/dL)* 222 (43.1) 210 (38.6) <0.001
LDL cholesterol (mg/dL)* 125 (32.9) 125 (34.1) 0.911
HDL cholesterol (mg/dL)* 50.2 (15.4) 51.0 (15.2) 0.087
Triglycerides (mg/dL)* 120 (84.0-179) 116 (83.0-172) 0.224
Cholesterol treatment * 55 (3.25%) 166 (4.69%) 0.015
Diabetic status * 164 (10.1%) 226 (6.39%) <0.001
Diabetes treatment 72 (4.25%) 90 (2.54%) 0.001
Body mass index (kg/m?)* 26.7 (4.77) 27.1(4.78) 0.001
Obesity (BMI>30 kg/m?) t 332 (20.2%) 780 (22.1%) 0.126
Estimated 10-y coronary risk § 12.3(6.9-20.4) 7.79 (4.5-14.1) <0.001

The 'not included' group includes individuals who were not between 35 and 74 years of age,
who had had a previous event, or were missing values for classical risk factors or SNP.

* mean (standard deviation); t n (proportion (%)); ¥ median (25 and 75 percentiles); § mean
(95% confidence interval).
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S.T2. Effects of classical risk factors on risk of a coronary event.

HR [95%ClI] P-value
REGICOR
Age (10 years) 2.05[1.69-2.49] <0.001
Gender (men) 2.56 [1.69-3.85] <0.001
Total cholesterol (10 mg/dL) 1.04 [1.00-1.09] 0.092
HDL cholesterol (10 mg/dL) 0.60[0.50-0.72] <0.001
Systolic BP (10 mmHg) 1.38[1.27-1.49] <0.001
Diastolic BP (10 mmHg) 1.37 [1.15-1.64] 0.001
Diabetes 2.55[1.66-3.91] <0.001
Smoker 1.21[0.78-1.87] 0.392
Family history of CVD* 1.58 [0.96-2.60] 0.068
Estimated 10-y coronary riskt 1.15[1.12-1.18] <0.001
FRAMINGHAM
Age (10 years) 1.60[1.42-1.81] <0.001
Gender (men) 2.22[1.82-2.70] <0.001
Total cholesterol (10 mg/dL) 1.07 [1.04-1.09] <0.001
HDL cholesterol (10 mg/dL) 0.74 [0.69-0.80] <0.001
Systolic BP (10 mmHg) 1.25[1.19-1.31] <0.001
Diastolic BP (10 mmHg) 1.33[1.21-1.47] <0.001
Diabetes 2.66[2.02-3.49] <0.001
Smoker 1.32 [1.07-1.65] 0.011
Family history of CVD# 1.50 [1.09-2.07] 0.013
Estimated 10-y coronary riskt  1.06 [1.05-1.06] <0.001

* CVD: Cardiovascular disease.

t Coronary risk was calculated using the original Framingham risk function for the Framingham
cohort, and the calibrated function for the REGICOR cohort.

¥ Only in the Offspring sample.

S11



S.T73. SNPs included in the genetic risk score, including genotype quality control.

Risk Minor Weight REGICOR Framingham Meta-analysis

SNP Chr Gene Position  allele Allele  (OR) Ntotal MAF  p-HWE HR[95%CI] p-val Ntotal MAF  p-HWE HR[95%CI] p-val HR[95%CI] p-val
rs17465637 1 MIA3 220890152 C A 114 2,351  0.290 0.3409 0.99[0.74-1.33]  0.482 3,537  0.305 0.9592 0.95[0.82-1.09] 0.454 0.96 [0.84-1.09] 0.506
rs6725887 2 WDR12 203454130 C C 114 2,351 0144 0.9334 1.10[0.76-1.60] 0.307 3,537 0.123 0.0572 1.11[0.91-1.34] 0.299 1.11[0.93-1.32] 0.242
rs9818870 3 MRAS 139604812 T T 112 2,351 0127 0.0634 1.00[0.67-1.51] 0.496 3,537 0.142  0.1418 1.15[0.96-1.37] 0.127 1.12[0.96-1.32] 0.158
rs12526453 6 PHACTR1 13035530 C G 110 2,351 0353 0.9281 1.19([0.89-1.59] 0.119 3,537 0.358  0.0098 0.97[0.84-1.12] 0.656 1.03[0.86-1.24] 0.739
rs1333049 9  CDKN2A/2B 22115503 C G 129 2,351 0484 0.2006 1.22[0.93-1.60] 0.077 3,537  0.467 1.0000 1.18[1.03-1.35] 0.020 1.19[1.05-1.34] 0.005
rs1746048 10 CXCL12 44095830 C T 1.09 2,351 0134 0.9291 1.01[0.68-1.50] 0.475 3,537 0.143  0.0488 0.99[0.81-1.21] 0.931 0.99 [0.83-1.19] 0.948
rs9982601 21 SCL5A3 34520998 T T 118 2,351  0.124 1.0000 1.14[0.78-1.67] 0.250 3,537  0.147 Imputed 1.15[0.96-1.39] 0.137 1.15[0.97-1.36] 0.104
rs10455872 6 LPA 160930108 G G 135 2,351 0.078 0.8856 2.26[1.56-3.29] <0.001 3,537 0.076 Imputed 1.09[0.76-1.55] 0.638 1.57[0.77-3.20] 0.219

Chr: Chromosome; p-HWE: p-value for the Hardy-Weinberg equilibrium; MAF: Minor allele frequency; N total: number of individuals with
available genotype (or imputed value) for each variant. P-val: p-value. Weight (OR): odds ratio reported in the CARDIOGRAM study; analyses
were weighted by the In(OR); HR [95%Cl]: Hazard ratio [95% confidence interval].
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PREDICTIVE CAPACITY OF THE FRAMINGHAM CORONARY RISK FUNCTION IMPROVED BY INCLUDING A GRS

S.T4. Power calculations.

M|n'|mum HR detectable with Power to detect a specific HR
high or moderate power
SNP se 0.8 0.5 1.05 1.09 110 112 114 118 1.29 1.35
rs17465637 | 0.150 1.52 1.34 0.062 0.089 0.098 0.118 0.141 0.198 0.399 0.519
rs6725887 0.190 1.70 1.45 0.058 0.074 0.079 0.092 0.106 0.141 0.268 0.352
o |rs9818870 0.207 1.79 1.50 0.056 0.070 0.075 0.085 0.097 0.126 0.233 0.305
8 rs12526453 0.148 1.51 1.34 0.063 0.090 0.099 0.119 0.143 0.201 0.405 0.527
E rs1333049 0.138 1.47 1.31 0.064 0.095 0.106 0.130 0.157 0.223 0.452 0.582
“ | rs1746048 0.202 1.76 1.49 0.057 0.071 0.076 0.087 0.100 0.130 0.243 0.318
rs9982601 0.194 1.72 1.46 0.057 0.073 0.078 0.090 0.104 0.136 0.259 0.339
rs10455872 | 0.190 1.70 1.45 0.058 0.074 0.079 0.091 0.106 0.140 0.267 0.351
rs17465637 | 0.073 1.23 1.15 0.103 0.221 0.259 0.345 0.438 | 0.625
rs6725887 0.099 1.32 1.21 0.078 0.141 0.162 0.209 0.264 0.389
% rs9818870 0.091 1.29 1.19 0.084 0.158 0.183 0.239 0.303 0.446
Eo rs12526453 0.073 1.23 1.15 0.102 0.217 0.255 0.339 0.431 0.616
‘€ |rs1333049 0.069 1.21 1.14 0.109 0.239 0.282 0.375 0.476 0.669
E rs1746048 0.102 1.33 1.22 0.076 0.134 0.154 0.198 0.249 0.366
rs9982601 0.094 1.30 1.20 0.081 0.150 0.172 0.225 0.284 0.418
rs10455872 0.182 1.66 1.43 0.058 0.076 0.082 0.096 0.111 0.149
rs17465637 0.066 1.20 1.14 0.114 0.254 0.300 0.400 0.505 0.702
o | rs6725887 0.089 1.28 1.19 0.085 0.162 0.187 0.245 0.311 0.457
g. rs9818870 0.081 1.26 1.17 0.092 0.186 0.217 0.286 0.364 0.531
e |rs12526453 | 0.093 1.30 1.20 0.082 0.152 0.175 0.229 0.289 0.426
E rs1333049 0.062 1.19 1.13 0.123 0.283 0.335 0.445 0.558 0.758
§ rs1746048 0.092 1.29 1.20 0.083 0.155 0.179 0.234 0.297 0.437
rs9982601 0.086 1.27 1.18 0.087 0.170 0.198 0.260 0.330 0.484
rs10455872 0.363 2.77 2.04 0.052 0.056 0.058 0.061 0.065 0.074
Mln_lmum HR detectable with Power to detect a specific HR
high or moderate power
GRS se 0.8 0.5 1.05 1.10 1.15 1.20 1.25 1.30 1.40 1.50
Linear | 0.056 117 1.12 0139 0393 0.697 |0:898  0.977 0996 1,000 1.000 |
g Q2 0.362 2.76 2.03 0.052 0.058 0.067 0.080 0.095 0.112 0.153 0.201
% Q3 0.320 2.45 1.87 0.053 0.060 0.072 0.088 0.107 0.130 0.183 0.244
e |Qa 0.294 2.28 1.78 0.053 0.062 0.076 0.095 0.118 0.145 0.209 0.281
Q5 0.277 2.17 1.72 0.054 0.064 0.080 0.101 0.127 0.157 0.229 0.310
¢ |tinear | 0031 1.09 1.06 0352 0870 0995 1.000 1.000 1.000 1.000 1.000 |
T lQ2 0.158 1.56 1.36 0.061 0.093 0.143 0.211 0.292 0.382 0.566 0.727
téo Q3 0.156 1.55 1.36 0.061 0.094 0.146 0.215 0.298 0.390 0.577 0.738
g Q4 0.153 1.53 1.35 0.062 0.096 0.150 0.223 0.310 0.405 0.597 0.758
- Q5 0.156 1.55 1.36 0.061 0.094 0.146 0.216 0.299 0.391 0.579 0.739
v |Linear | 0.058 1.18 1.12 0.133 0.371  0.667
_% Q2 0.145 1.50 1.33 0.063 0.101 0.162 0.243 0.338 0.442 0.643
% Q3 0.154 1.54 1.35 0.062 0.095 0.148 0.219 0.304 0.398 0.587
‘g Q4 0.134 1.45 1.30 0.065 0.110 0.181 0.275 0.385 0.500 0.710
= Q5 0.168 1.60 1.39 0.060 0.088 0.132 0.192 0.264 0.345 0.517 0.674

GRS: Genetic risk score; Se: Standard error; 'HR detectable' indicates the minimum risk effect
detectable (expressed as the exponent of the beta from the meta-analysis) with high or moderate
power. 'Power' indicates the study's power to detect the effects sizes (hazard ratios) shown. In the
computation of power for given effect size, scenarios with high power (280%) are shaded dark grey,
those with moderate power (250% and <80%) are shaded light grey, and those with power lower
than 50% are unshaded.
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SUPPLEMENTARY FIGURES

S.F1. Process of sample inclusion.

REGICOR cohort b) Framingham cohort
{ 4,778 participants ] [ 10,333 participants (Origi. + Offspr.) }
764 (age <35 / >74); 634 refused Follow Up; 2,577 individuals who did not attend the V15 (Original) | ¢
65 Previous CVD; 266 Lost Follow Up 1,325 individuals who did not attend the V5 (Offspring)
[ n=3,049 ] [ n=6,431 }
. o 2,894 individuals with missing genotypic or phenotypic data
[ 698 without DNA or Missing > 1SNP }(— [ or out of the inclusion criteria }(—

[ n=2,351 } [ n=3,537 }

107 CHD events =

(40 MI- 37 Angina- 30 CHD death) J { i Cbevents
Mean follow-up: 9.75 years Mean f ?Ilow-up - 10 years
— (estimated by K-M)
Sdadditional CVDevents | & TEEEEEEEEE ~ 118 additional CVD events
(36 Stroke- 13 PAD- 13 CVD death)
429 CHD events
=++4  ~103 CHD events —[ 2
Mean follow-up: 10 years (210 MI- 205 Angina- 14 CHD death)
(estimated by K-M) Mean follow-up: 13.32 years
~44 additional 245 additional CVD events
CVD events (162 Stroke- 63 PAD- 20 CVD death)

i O it ) i

CHD: coronary heart disease; CVD: Cardiovascular disease; n: number of individuals; Origi:
individuals from the Framingham Original cohort; Offspr: individuals from the Framingham
Offspring cohort.

The values for the 10-year follow up in both cohorts have been estimated by Kaplan-Meyer (in
REGICOR extending the results from 9.75 years of follow up to 10 years and in Framingham
censoring the events from 13.32 to 10 years).

In the REGICOR cohort, the events estimated by Kaplan-Meyer were lower than in the observed
sample at a median of 9.75 years because some of the observed events occur at a later stage (>10
years of follow up), and therefore the estimation obtained considers those individuals as event-
free. By contrast, some individuals with a follow up <10 years who have not presented an event are
considered as event by the estimator. By the same principle, a reduction of ~¥41% and ~52% of CHD
and CVD events from the Framingham cohort can be due to the high number of individuals with
unavailability of genetic data (although they were eligible for the present study).

S14



S.F2. Process of SNP selection.

Jer=rmm e

3 SNPs excluded:
-rs17672135 (p= 2x10°)
-rs8055236 (p= 6x10°6)
-rs688034 (p= 4x10)

4 SNPs excluded

-rs10757278 (in LD with rs1333049)
-rs4977574 (in LD with rs1333049)
-rs501120 (in LD with rs1746048)
-rs646776 (in LD with rs599839)

3 SNPs excluded

-rs599839 (Total cholesterol/LDL)

-rs11206510 (LDL cholesterol)

-rs2943634 (Type 2 Diabetes/hypertension)

2 SNPs excluded
-rs2259816 (MODY3 Diabetes)
-rs1122608 (LDL cholesterol)

2 SNPs excluded
-rs6922269 (MTHFD1L)
-rs17228212 (SMAD3)

+ rs10455872 (LPA) included

NHGRI GWAS Catalog
(2204 Genetic variants)
[August 2010]

21 SNPs

..... ,’
v
18 SNPs
..... I'S
v
14 SNPs
........ >
v
11 SNPs
....... >
v
9 SNPs
.......... »
L

8 SNPs selected:

Inclusion/exclusion criteria

Selected phenotypes:
- "Coronary Artery Disease"
- "Coronary Disease"
- "Myocardial Infarction"
- “Early onset Myocardial Infarction"

Variants with a p-value >1 x 10-% in the discovery study

SNPs already captured by another included SNP (LD redundancy:
r2>0.3). One SNPs per locus was randomly selected

Associated with other CVRF

Although no evidence with association with CVRFs was present in the
NHGRI GWAS Catalog, some SNPs were removed due to historical
knowledge of association of the genes and CVRFs.

SNPs removed due to lack of association with CHD in the CARDIoGRAM
study.

This SNP was included because it was associated with a CVRF NOT
included in the classical risk functions used in the study.

SNP Chromosome Gene Position Minor Allele
rs17465637 1 MIA3 220890152 A
rs6725887 2 WDR12 203454130 C
rs9818870 3 MRAS 139604812 T
rs12526453 6 PHACTR1 13035530 G
rs1333049 9 CDKN2A/2B 22115503 G
rs1746048 10 cXcLiz 44095830 T
rs9982601 21 SCL5A3 34520998 T
rs10455872 6 LPA 160930108 G
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S.F3. Kaplan-Meier curves for those individuals who were included in the analysis or not, based on
the availability of phenotypic or genotypic information from the Framingham Heart Study.
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PREDICTIVE CAPACITY OF THE FRAMINGHAM CORONARY RISK FUNCTION IMPROVED BY INCLUDING A GRS

S.F4. Analysis of the goodness-of-fit of the models with and without the genetic risk score, for
coronary heart disease events both in REGICOR (a) and Framingham (b) cohorts using the Hosmer-

Lemeshow test.

a) REGICOR
Coronary event Coronary event
Only risk factors Risk factors + Genetic score
o _| B Obsened 3 4 B Obserned
© O Expected O Expected
2 2 -
8 8-
O.ul]ﬂﬂﬂ Oﬂﬂﬂﬂﬂ
1 2 3 4 5 6 1 2 3 4 5 6
REGICOR risk function Chi-square = 4.20 (df=4), p-value = 0.383
REGICOR risk function + genetic risk score Chi-square = 3.00 (df=4), p-value = 0.557

b) FRAMINGHAM

Coronary event
Risk factors + PC

B Observed
- O Expected

150
150
I

100
I
100
I

50

aﬂnﬂﬂ )

5 g6

B Observed
O Expected

ﬂﬂﬂﬂ

Coronary event
Risk factors + PC + Genetic score

g6

Framinghan risk function Chi-square = 60.38 ( df =4 ), p-value <0.001

Framinghan risk function + genetic risk score  Chi-square = 55.37 ( df =4 ), p-value <0.001
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SUPPLEMENTARY ANALYSES

Supplementary Analysis 1

Predictive capacity of a coronary risk function improved by including a

genetic score — extension of main analysis to CVD

1. INTRODUCTION

In 1994 the European Atherosclerosis Society and the European Society of Hypertension published
a set of recommendations for CHD prevention [21]. The main reason for separating CHD and total
cardiovascular risk (CVD), which are similar but distinct outcomes, was an attempt to simplify the
estimation of CVD risk. However, by 2003 the Third Joint Task Force Guidelines proposed a change
from CHD to CVD prevention, to reflect the fact that atherosclerosis may affect any part of the
vascular tree [22,23], and because some of the clinical manifestations of CVD are thought to share
a common etio-pathogenesis with CHD.

Although a population based strategy is critical to reducing the overall incidence of CVD [23],
primary prevention in high risk groups is also widely implemented and an improvement of the risk
functions for a significant reduction of incidence of the disease is warranted.

The aims of the current analyses were also to address steps 2 and 3 of the AHA recommendations
for the same GRS. First, we assessed the association between the multi-locus GRS and incident CVD
events in two prospective cohort studies with low and high CVD mortality (AHA, step 2). Second,
we assessed whether the inclusion of this GRS improves the predictive capacity of the Framingham
risk function (AHA, step 3). In addition, we evaluated the hypothesis that the improvement in

predictive capacity provided by the GRS is greater among individuals with intermediate risk.

2. METHODS

Follow-up and phenotype definition

All REGICOR participants were periodically contacted to ascertain whether they had presented any
CVD event up until the end of 2009, and events were reviewed using hospital or primary care
records. Fatal events were identified from regional and national mortality registers. After reviewing
all medical records and physician notes, suspected CVD events were classified in committee
according to standardized criteria [6].

Among Framingham participants, a record was made of all CHD events that occurred during follow-

up until the end of 2007. Suspected cardiovascular events were reviewed by a panel of
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Framingham physician investigators after reviewing all available medical records and physician
notes using standardized criteria [7].
CVD events included myocardial infarction (Ml), angina, coronary revascularization and death due

to CHD, plus atherothrombotic stroke and peripheral artery disease.

3. RESULTS

Sample selection and sample characteristics

The number of participants included was 2,351 from the REGICOR cohort and 3,537 from the
Framingham cohort, and the number of observed CVD events was 161 in a mean follow-up of 9.75

years, and 674 in a mean follow-up of 13.32 years, respectively (S.F2).

As observed for CHD, in the Framingham sample, there was a difference in survival rates
between individuals who had DNA sample available and those who did not and those included
presented a better cardiovascular risk profile (S.71) and a lower incidence of CVD events than those

not included (S.A1.Figure 1)

S.Al.Figure 1. Kaplan-Meier curves for those individuals who were included in the analysis or not, based
on the availability of phenotypic or genotypic information from the Framingham Heart Study.
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The characteristics of the participants included in the present analyses stratified by cohort, and
by the presence/absence of CVD events are shown in S.Al1.Table 1. The effect of each

cardiovascular risk factor on risk of CVD (hazard ratio) is presented in S.A1.Table 2.
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All None CVvD p-value
REGICOR
N 2,351 2,19 161 -
Age (years)® 53.9 (11.2) 53.3 (11.1) 61.5 (9.52) <0.001
Gender (male)b 1123 (47.8) 1,016 (46.4) 72 (66.5) <0.001
SBP (mmHg)® 132 (20.8) 131 (20.5) 147 (20.1) <0.001
DBP (mmHg)a 79.5 (10.4) 79.3 (10.3) 82.4 (11.5) 0.001
Hypertensionb 938 (40.1) 822 (37.7) 116 (72.0) <0.001
Smokingb 511 (22.0) 476 (22.0) 35(21.9) 0.947
Total cholesterol (mg/dL)° 225 (42.4) 224 (42.0) 235 (47.3) 0.011
LDL cholesterol (mg/dL)® 152 (37.9) 151 (37.7) 161 (40.6) 0.011
HDL cholesterol (mg/dL)? 51.7 (13.3) 52.1(13.2) 46.4 (12.4) <0.001
Triglycerides (mg/dL)® 92 (70-127) 91 (69-125) 116 (82-164) <0.001
Cholesterol treatment” 157 (6.7) 136 (6.2) 21 (13.2) 0.001
Diabetes® 316 (13.8) 280 (13.1) 36 (22.9) 0.001
Diabetes treatment” 96 (4.11) 74 (3.4) 22 (13.7) <0.001
Body mass index (kg/m°)’ 27.4 (4.47) 27.3 (4.46) 28.8 (4.28) <0.001
Obesity (BMI1>30 kg/mz)b 596 (25.6) 540 (24.9) 56 (35.2) 0.005
Family history of CHD® 272 (11.7) 301 (11.5) 29 (18.1) 0.012
Framingham
N 3,537 2,863 674 -
Age (years)® 56.0 (9.3) 54.8 (9.2) 61.2 (7.4) <0.001
Gender (male)” 1,540 (43.5) 1,190 (41.6) 350 (51.9) <0.001
SBP (mmHg)® 127 (18.3) 125 (17.9) 134 (18.0) <0.001
DBP (mmHg)® 75.0 (9.8) 74.6 (9.8) 76.6 (9.7) <0.001
Hypertension® 1121(31.7) 802 (28.0) 319 (47.5) <0.001
Smoking” 713 (20.2) 531 (18.5) 182 (27.0) <0.001
Total cholesterol (mg/dL)® 210 (38.6) 207 (37.4) 226 (39.3) <0.001
LDL cholesterol (mg/dL)? 126 (34.0) 124 (33.3) 135 (37.3) <0.001
HDL cholesterol (mg/dL)? 51 (15.2) 52 (15.3) 47 (14.1) <0.001
Triglycerides (mg/dL)" 116 (83-172) 112 (80-164) 157 (107-217)  <0.001
Cholesterol treatment” 166 (4.7) 118 (4.1) 48 (7.1) 0.001
Diabetes® 226 (6.4) 138 (4.8) 88 (13.1) <0.001
Diabetes treatment® 90 (2.5) 48 (1.7) 42 (6.2) <0.001
Body mass index (kg/m?)° 27.1(4.8) 27.0 (4.8) 27.8 (4.5) <0.001
Obesity (BMI>30 kg/m?)" 780 (22.1) 604 (21.2) 176 (26.2) 0.005
Family history of CHD" 551 (24.8) 478 (24.3) 73(29.2) 0.089

S.Al.Table 1. Description of the phenotypic characteristics of the individuals included in the analysis
from the REGICOR and from the Framingham Heart Study cohorts.

CVD: individuals who presented a cardiovascular event (includes those with a coronary event); SBP:
systolic blood pressure; DBP: diastolic blood pressure; LDL: low density lipoprotein; HDL: high density
lipoprotein; BMI: body mass index; Cl: confidence interval.

 mean (standard deviation); ® n (proportion, %); < median (25 and 75 percentiles);
confidence interval).

¢ mean (95%
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S.Al.Table 2. Effects (hazard ratio) of classical risk factors on risk of cardiovascular events.

REGICOR
Age (10 years)
Gender (men)

Total cholesterol (10 mg/dL)
HDL cholesterol (10 mg/dL)
Systolic BP (10 mmHg)
Diastolic BP (10 mmHg)

Diabetes
Smoker

Family history of CVD?
Estimated 10-y CVD risk”

HR [95%Cl]

P-value

2.11[1.79-2.47]
2.27 [1.64-3.23]
1.05 [1.01-1.09]
0.69 [0.60-0.79]
1.37 [1.29-1.46]
1.37[1.18-1.58]
2.02 [1.39-2.93]
0.99 [0.68-1.44]
1.59 [1.06-2.37]
1.14 [1.12-1.16)

<0.001
<0.001
0.033
<0.001
<0.001
<0.001
<0.001
0.957
0.024
<0.001

FRAMINGHAM
Age (10 years)
Gender (men)

Total cholesterol (10 mg/dL)
HDL cholesterol (10 mg/dL)
Systolic BP (10 mmHg)
Diastolic BP (10 mmHg)

Diabetes
Smoker

1.78 [1.61-1.96]
1.75 [1.52-2.04]
1.07 [1.05-1.09]
0.79 [0.75-0.84]
1.24[1.19-1.28]
1.19 [1.10-1.29]
2.53 [2.02-3.16]
1.42 [1.20-1.68]

Family history of CVD®
Estimated 10-y CVD risk”

1.29 [0.98-1.69]

1.06 [1.05-1.06]

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.067
<0.001

2 CVD: Cardiovascular disease. ° Coronary risk was calculated using the original Framingham risk function for
the Framingham cohort, and the calibrated function for the REGICOR cohort; © Only in the Offspring sample.

Validation of the association between the GRS and risk of CVD

The results of the test for association between the genetic variants included in the GRS and

incidence of CVD events is shown in S.A1.Table 3. The variants nominally associated with CVD

events were rs1333049 in CDKN2A/2B and rs10455872 in LPA. The minimum hazard ratio (HR) we

were able to detect with 80% power for each individual variant ranged from 1.36 to 1.64, in

REGICOR, from 1.17 to 1.48 in Framingham, and from 1.15 to 1.74 in the meta-analysis (S.A1.Table

4).

S.Al.Table 3. Characteristics of the genetic variants included in the multi-locus genetic risk score,
magnitude of the association for coronary events in both cohorts and meta-analyses results of the observed

effect sizes.

SNP REGICOR FRAMINGHAM Meta-analysis
HR[95%CI] p-value HR[95%CI] p-value HR[95%CI] p-value
rs17465637 1.03 [0.80-1.31] 0.420 0.99 [0.88-1.11] 0.825 1.00 [0.90-1.11] 0.957
rs6725887 1.30[0.98-1.74] 0.037 1.07 [0.92-1.25] 0.402 1.13 [0.95-1.35] 0.158
rs9818870 0.99 [0.71-1.39] 0.478 1.13[0.98-1.30] 0.097 1.11 [0.97-1.26] 0.124
rs12526453 1.02 [0.82-1.29] 0.418 0.95 [0.85-1.07] 0.394 0.96 [0.87-1.07] 0.483
rs1333049 1.12 [0.90-1.39] 0.161 1.23[1.10-1.37] <0.001 1.21[1.09-1.33] <0.001
rs1746048 1.30[0.92-1.84] 0.070 0.93 [0.80-1.09] 0.375 1.06 [0.77-1.46] 0.725
rs9982601 1.06 [0.77-1.46] 0.357 1.15[0.98-1.33] 0.083 1.13[0.99-1.30] 0.076
rs10455872 1.85[1.33-2.57] <0.001 1.25[0.95-1.64] 0.113 1.50 [1.02-2.21] 0.037

MAF: Minor allele frequency obtained from CEU samples from HapMap; Weight (OR): weight assigned

to each genetic variant; HR [95%Cl]: Hazard ratio [95% confidence intervall].
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PREDICTIVE CAPACITY OF THE FRAMINGHAM CORONARY RISK FUNCTION IMPROVED BY INCLUDING A GRS

S.Al.Table 4. Power calculations for cardiovascular disease.
Individual SNPs

Mmllmum HR detectable with Power to detect a specific HR
high or moderate power
SNP se 0.8 0.5 1.05 109 110 112 114 118 129 135
rs17465637 0.126 1.42 1.28 0.067 0.105 0.118 0.147 0.181 0.260 0.526 0.665
rs6725887 0.146 1.51 1.33 0.063 0.091 0.100 0.121 0.146 0.204 0.413 0.536
o |rs9818870 0.171 1.62 1.40 0.059 0.079 0.086 0.101 0.119 0.162 0.318 0.417
8 rs12526453 | 0.116 1.38 1.25 0.071 0.116 0.131 0.165 0.205 0.299 0.596 0.738
9 rs1333049 0.111 1.36 1.24 0.072 0.122 0.138 0.176 0.219 0.320 0.632 0.772
< | rs1746048 0.177 1.64 1.41 0.059 0.078 0.084 0.098 0.115 0.155 0.302 0.396
rs9982601 0.163 1.58 1.38 0.060 0.083 0.090 0.107 0.126 0.174 0.345 0.452
rs10455872 0.168 1.60 1.39 0.060 0.081 0.088 0.104 0.122 0.166 0.329 0.431
rs17465637 | 0.059 1.18 1.12 0.131 0.307 0.363 0.481 0.600 0.798
rs6725887 0.078 1.24 1.17 0.096 0.197 0.230 0.305 0.388 0.562
% rs9818870 0.072 1.22 1.15 0.104 0.223 0.262 0.349 0.444 0.632
Jt‘:::n rs12526453 | 0.059 1.18 1.12 0.132 0.312 0.368 0.488 0.607
‘€ |rs1333049 0.056 1.17 1.12 0.140 0.337 0.398 0.526 0.648
:,_3 rs1746048 0.079 1.25 1.17 0.095 0.194 0.227 0.301 0.382
rs9982601 0.078 1.24 1.17 0.096 0.198 0.231 0.307 0.391
rs10455872 | 0.139 1.48 1.31 0.064 0.095 0.105 0.129 0.156 0.448 = 0.577
rs17465637 | 0.054 1.16 1.11 0.149 0.364 0.429 0.563 0.688
«» | rs6725887 0.090 1.29 1.19 0.085 0.161 0.186 0.244 0.309
g. rs9818870 0.067 1.21 1.14 0.113 0.252 0.298 0.397 0.502
2 |rs12526453 0.053 1.16 1.11 0.152 0.372 0.439 0.574 0.699
("ﬂ; rs1333049 0.051 1.15 1.11 0.161 0.397 0.467 0.607 0.733
g rs1746048 0.163 1.58 1.38 0.060 0.083 0.090 0.107 0.126
rs9982601 0.069 1.22 1.15 0.108 0.236 0.279 0.371 0.470
rs10455872 | 0.197 1.74 1.47 0.057 0.072 0.077 0.089 0.102 0.252 0.331
GRS
Mln.lmum HR detectable with Power to detect a specific HR
high or moderate power
GRS se 0.8 0.5 1.05 1.10 1.15 120 125 130 140 1.50
Gnear | 006 | 114 109 |o1ss 0sa3 JoasaNlos7zaseaNLooo  Loa0 0o
5 Q2 0.272 2.14 1.70 0.054 0.064 0.081 0.103 0.130 0.161 0.235 0.319
% Q3 0.261 2.08 1.67 0.054 0.065 0.083 0.107 0.137 0.171 0.252 0.342
ﬁ Q4 0.244 1.98 1.61 0.055 0.068 0.089 0.116 0.150 0.190 0.282 0.384
Q5 0.237 1.94 1.59 0.055 0.069 0.091 0.120 0.156 0.197 0.294 0.400
Linear | 0.023 1.07 1.05 0.549
_::EU Q2 0.127 1.43 1.28 0.067
QED Q3 0.124 1.42 1.28 0.068
g Q4 0.123 1.41 1.27 0.068
. Q5 0.122 1.40 1.27 0.069
w |Linear | 0.028 1.08 1.06 0.424
_2' Q2 0.114 1.37 1.25 0.071
s |a3 0.113 1.37 1.25 0.072
2 |4 0.110 1.36 1.24 0.073
= Q5 0.108 1.35 1.24 0.074

Se: Standard error; 'HR detectable' indicates the minimum risk effect detectable (expressed as the
exponent of the beta from the meta-analysis) with high or moderate power. 'Power' indicates the study's
power to detect the effects sizes (hazard ratios) shown. In the computation of power for given effect size,
scenarios with high power (>80%) are shaded dark grey, those with moderate power (250% and <80%) are
shaded light grey, and those with power lower than 50% are unshaded.
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The characteristics of the participants within each quintile of the GRS are shown in S.A1.Table 5.

The GRS was not associated with classical CVRFs but was associated with gender in Framingham.

S.Al.Table 5. Description of the characteristics of the participants across quintiles of the genetic risk
score in both cohorts.

Quintiles of genetic score

Variables Ql Q2 Q3 Q4 Q5 p-value p-trend
REGICOR

N 524 416 473 471 467

Age (years)® 54.1(11.1) 52.9 (11.0) 54.6 (11.4) 54.2 (11.0) 53.6 (11.3) 0.170 0.998
Gender (men)® 243 (46.4) 205 (49.3) 217 (45.9) 234 (49.7) 224 (48.0) 0.705 0.581
Total cholesterol (mg/dL)? 221 (42.8) 225 (41.8) 227 (42.5) 228 (42.0) 225 (42.8) 0.072 0.049
HDL cholesterol (mg/dL)’ 51.1(12.9) 52.4(13.5) 52.5(13.4) 51.0 (13.0) 51.5(13.4) 0.304 0.866
SBP (mmHg)® 132.0(22.0)  131.0(20.4)  132.0(20.4)  134.0(21.5)  132.0(19.5) 0.278 0.749
DBP (mmHg)® 78.9 (10.2) 79.5 (10.8) 79.0 (10.2) 80.2 (10.6) 79.8 (10.0) 0.257 0.099
Diabetes® 62 (12.1) 71 (17.5) 66 (14.3) 61 (13.3) 56 (12.3) 0.137 0.590
Smokingb 107 (20.7) 87 (21.0) 98 (20.8) 107 (23.1) 112 (24.3) 0.577 0.128
Family history of CH D° 46 (8.88) 51(12.4) 55 (11.6) 63 (13.5) 57 (12.4) 0.207 0.064
Incidence of CVD events" 6.46 6.10 5.72 8.42 8.35 0.200 0.028
FRAMINGHAM

N 743 712 681 711 690

Age (years)® 56.6 (9.10) 56.1(9.12) 55.6 (9.58) 56.1(9.12) 55.6 (9.41) 0.172 0.060
Gender (men)® 351 (47.2) 321(45.1) 305 (44.8) 299 (42.1) 264 (38.3) 0.008 <0.001
Total cholesterol (mg/dL)® 208 (37.1) 209 (37.6) 213 (39.0) 211 (39.3) 210 (39.8) 0.151 0.242
HDL cholesterol (mg/dL)? 50.5 (14.7) 50.2 (14.9) 51.1(15.2) 52.0(15.8) 51.3(15.2) 0.151 0.048
SBP (mmHg)® 127 (18.4) 126 (17.0) 127 (18.8) 126 (18.2) 127 (18.9) 0.938 0.647
DBP (mmHg)® 75.2 (10.2) 75.1(9.54) 74.8(9.81) 75.0 (9.65) 74.7 (9.73) 0.872 0.329
Diabetes® 47 (6.33) 59 (8.29) 32 (4.70) 39 (5.49) 49 (7.10) 0.059 0.658
Smoking” 132 (17.8) 146 (20.5) 146 (21.4) 140 (19.7) 149 (21.6) 0.358 0.144
Family history of CH D" 113 (24.6) 112 (24.7) 105 (24.7) 109 (24.8) 112 (25.3) 0.999 0.763
Incidence of CVD events" 8.36 8.99 11.5 10.7 12.8 0.013 0.001

HDL: high density lipoprotein; SBP: systolic blood pressure; DBP: diastolic blood pressure; CHD: coronary
heart disease; CVD: cardiovascular disease.
® mean (standard deviation); ®n (proportion, %); © number of cases/100 individuals in 10 years.

For the GRS, we estimated that our study had 80% power to detect a HR of 1.14, 1.07 and 1.08
per unit increase in REGICOR, Framingham, and the meta-analysis, respectively (S.A1.Table 4). The
GRS was linearly associated with incidence of CHD in both cohorts (p=0.002 in REGICOR and
p<0.001 in Framingham; S.A1.Table 6), and in the meta-analysis, with a ~11% increase in risk of
having a CVD event per unit of the GRS (p<0.001; S.A1.Table 6). This association remained
statistically significant after further adjustment for family history of CHD (HR=1.15; 95% ClI: 1.08-
1.22). Participants in the top quintile of the GRS had 1.54 times greater risk of CHD, compared to

those in the bottom quintile (p-value for linear trend <0.001) (S.A1.Table 6)). In both cohorts the
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distribution of the GRS was slightly shifted to the right in individuals who had had an event,

compared to those who had not (S.A1.Figure 2).

S.Al.Table 6. Multivariate adjusted association between risk of cardiovascular events and the genetic
risk score, or quintiles thereof, in both cohorts and meta-analyses results of the observed effect sizes.

Genetic risk REGICOR Framingham Meta-analysis
score HR [95%CI]° P-value HR [95%CI]° P-value HR [95%CI]° P-value
Linear 1.16 [1.06-1.27] 0.002 1.09 [1.04-1.14] <0.001 1.11 [1.05-1.17] <0.001
Quintiles P-trend 0.018 P-trend <0.001 P-trend <0.001
Q1 1 - 1 - 1 -
Q2 1.09 [0.64-1.86] 0.749 1.01 [0.79-1.30] 0.916 1.02 [0.82-1.28] 0.838
Q3 1.00 [0.60-1.67] 0.993 1.20 [0.94-1.53] 0.143 1.16 [0.93-1.45] 0.185
Q4 1.32[0.82-2.13] 0.255 1.25[0.98-1.59] 0.075 1.26 [1.02-1.57] 0.033
Q5 1.72 [1.08-2.74] 0.023 1.50[1.18-1.90] 0.001 1.54 [1.25-1.91] <0.001

All models were adjusted for the sum of the products of the coefficient for each classical risk factor
estimated in the Framingham original and calibrated risk functions and the difference between the
participant’s value and the population mean of that risk factor (see main text for formula). To account for
family structure in the Framingham cohort we also adjusted for the first five genetic principal components.

® HR [95%Cl]: Hazard ratio [95% confidence interval].

S.Al.Figure 2. Density distribution of genetic risk score in REGICOR and Framingham participants
according to the incidence of cardiovascular events during the follow-up. The GRS is represented on the x-
axis and is computed as a cumulative sum of all the risk alleles that a person carries, weighted by the effect
of each SNP.
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Genetic risk score Genetic risk score
NO EVENT CVD EVENT NO EVENT CVD EVENT
N=2,190 N=161 P-value N=2,863 N=674 P-value
Weighted genetic score (95%Cl) 5.46 [1.67] 5.84[1.81] 0.010 5.38[1.62] 5.60 [1.65] 0.002
Coronary risk (95%CI) 3.21 (1.65-5.89) 7.33 (4.40-12.1) <0.001 7.07 (3.65-12.4) 13.9(8.08-21.5) <0.001
Coronary risk + genetic score (95%Cl) 3.23(1.59-5.92) 7.59 (4.50-12.1) <0.001 6.82(3.67-12.2) 14.7 (8.39-23.7) <0.001

Improvement in predictive capacity: discrimination and reclassification

The addition of the GRS to the basic risk function improved its capacity to predict CVD in the
Framingham cohort (c-statistic, 73.18 vs. 72.65, p-value=0.005) but not in the REGICOR cohort
(76.09 vs. 76.10, p-value=0.621).
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We observed a general tendency for both measures of reclassification improvement, the NRI and
IDI, to increase after addition of the GRS to the basic risk function, although this improvement was
not statistically significant for IDI index in the meta-analysis of the two cohorts. Overall, the NRI
index in the meta-analysis was 3.67, 95%CI 0.04-7.31. However, reclassification improvement was
more marked in the group with intermediate risk, and was statistically significant for both
measures (NRI: 13.52, 95%Cl 5.47-21.57; IDI: 0.29, 95%Cl 0.06-0.52). Raw reclassification data and

NRI and IDI for each cohort are shown in S.A1.Figure3.

S.Al.Figure 3. Reclassification of individuals based on the predicted 10-year risk of cardiovascular heart
disease with and without the genetic risk score. Four risk categories (low, intermediate-low, intermediate-
high and high), with cut-off points defined in each cohort, were defined according to current guidelines in
each country (REGICOR: [0-5)%, [5-10)%, [10-15)%, 215%; Framingham: [0-10)%, [10-15)%, [15-20)%, >20%,
respectively). Light grey cells represent an improvement in reclassification and dark grey cells represent the
opposite.

| REGICOR 1 Framingham
Classical risk factors + Genetic Score Classical risk factors + Genetic Score
) ) Low risk Interme_diate-low Inte_rmec_jiate» High risk _ i Low risk Interme_diate-low Inte_rmec_jiate- High risk
Classical risk factors risk high risk Classical risk factors risk high risk
Cases Cases
‘u% Low risk Low risk
§ Intermediate-low risk Moderate risk
?:; Intermediate-high risk Moderate risk
8 || Highrisk High risk
(=}
B
8 Non-cases Non-cases
Low risk Low risk
Intermediate-low risk Moderate risk
Intermediate-high risk Moderate risk
High risk High risk
REGICOR Framingham Meta-analysis
All Intermediate risk All Intermediate risk All Intermediate risk
NRI Cardiovascular event 5.89 [-2.44;14.21] 18.76 [4.12;33.41] 3.15[-0.89;7.20] 11.25[1.61;20.89] 3.67[0.04;7.31] 13.52 [5.47;21.57]
DI Cardiovascular event 0.81[0.34;1.29] 0.39[-0.12;0.90] 0.24 [0.05;0.43] 0.26 [-0.07;0.45] 0.48[-0.07;1.03] 0.29 [0.06;0.52]

4. DISCUSSION

As for CHD events (main manuscript) and in accordance with the AHA statement regarding
assessment of the value of novel risk biomarkers s [24], we have validated the association between
a multi-locus GRS and incidence of CVD events in two prospective cohort studies, and have shown
that this GRS improves the capacity of the Framingham risk function to predict CVD events. In
addition, we have also observed greater improvement in risk reclassification among individuals

with intermediate risk.
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Prospective validation of the association between a novel multi-locus genetic risk score and CHD
events

As in the case of CHD, the GRS is linearly and directly associated with the incidence of CVD events
in two cohorts with different basal 10-year coronary risks with a ~11% increased risk per unit of the
GRS. The association GRS results were similar in both populations and independent of familial
history of CHD. As observed for CHD events, this result is mainly driven by the effect size in the
Framingham cohort and we believe that the effect size per unit of the GRS could be slightly
underestimated.

The 1.54-times increased risk observed for CVD is also very similar to the 1.44-times risk increase in

CHD between the extreme quintiles of the GRS.

Incremental value of the genetic risk score for CHD risk prediction

The inclusion of the GRS improved the classification of the individuals in the different risk
categories, especially in those individuals with intermediate risk.

The discriminative capacity of the classical risk function was improved by inclusion of the GRS in the

Framingham cohort but not the REGICOR.

Risk estimation including information for the GRS in risk functions in individuals with
intermediate risk
We observed that the GRS improved the classification of individuals mainly in the intermediate risk

group. The results of the NRI for CVD events observed in our study was 13.52%.
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Supplementary Analysis 2
Four SNP analysis.

1. METHODS

We sought to evaluate the reclassification of individuals based on the 10-year predicted risk of

coronary heart disease, with and without the genetic risk score (GRS), using a GRS composed of the

4 SNPs (rs6725887 [WDR12], rs9982601 [SCL5A3], rs1333049 [CDKN2A/2B], rs10455872 [LPA]) that

presented consistent effects in the direction of the association in the two cohorts and in the meta-

analysis (see table 2 in the main article).

2. RESULTS

S.A2.Table 1. Comparison of the Net Reclassification Index (NRI) results for the analyses using the 4-SNP and
8-SNP scores for the entire sample and separately for the intermediate risk group.

NRI results obtained using 4-SNP GRS

NRI results obtained using 8-SNP GRS

Cardiovascular event Coronary event

Cardiovascular event

Coronary event

All events
REGICOR 5.35[-3.57;14.27] 5.54 [-7.78;18.86]
Framingham 2.28[-2.54;7.11] 3.75 [-1.45;8.95]

Meta-analysis 2.97 [-1.27;7.22] 3.99 [-0.86;8.83]

5.89 [-2.44;14.21]
3.15 [-0.89;7.20]
3.67 [0.04;7.31]

12.17 [1.99;22.34]
11.25 [1.61;20.89]
13.52 [5.47;21.57]

Intermediate risk
REGICOR
Framingham
Meta-analysis

21.36 [5.05;39.91]
15.10 [4.72;25.47]
16.77 [7.76;25.78]

17.71 [-4.49;39.91]
18.04 [6.23;29.85]
17.97 [7.54;28.39]

18.76 [4.12;33.41]
2.56 [-2.89;8.01]
6.37 [-2.85;15.58]

24.76 [7.62;41.91]
14.30 [3.08;25.51]
17.44 [8.04;26.83]

Columns 3 and 4 show the NRI results for the 8-SNP GRS from Figure 2 in the main manuscript.
Cell shaded in yellow indicate the results for the score that provided the greatest improvement in

reclassification.
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Coronary events

Cardiovascular events

PREDICTIVE CAPACITY OF THE FRAMINGHAM CORONARY RISK FUNCTION IMPROVED BY INCLUDING A GRS

S.A2.Figure 1. Reclassification of individuals based on the predicted 10-year risk of coronary heart disease
with and without the genetic risk score. Four risk categories (low, intermediate-low, intermediate-high and
high), with cut-off points defined in each cohort, were defined according to current guidelines in each
country (REGICOR: [0-5)%, [5-10)%, [10-15)%, 215%; Framingham: [0-10)%, [10-15)%, [15-20)%, >20%,
respectively). Light grey cells represent an improvement in reclassification and dark grey cells represent the

opposite.
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3. DISCUSSION

The results obtained for the NRI using only the 4 SNPs that presented the same direction of effect

both in the REGICOR and Framingham studies, showed that although the SNPs were selected on

the basis on the results they have in both cohorts, we still gain more information from the full set

of SNPs independent from CVRFs.
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Supplementary Analysis 3

Predictive capacity analysis without CDKN2A-2B variant

1. INTRODUCTION

Genetic variants in the chromosomal region 9p21.3, specifically between the genes CDKN2A and
CDKN2B, have been identified by GWAS studies as being associated with several complex diseases,
including Abdominal aortic aneurysm, Breast cancer, Coronary heart disease, Glioma, Intracranial
aneurysm, Melanoma, Myocardial infarction and Type 2 diabetes (NHGRI GWAS catalog, accessed
in 17" November 2011). Although some variants in this region are known to be associated with
T2D, we included in our GRS a variant from chromosomal region 9p21 that is known to be
associated with MI/CHD risk independently of T2D risk [25].

In the present analysis we evaluated the sensitivity of our analysis to the inclusion of this variant,
not only to avoid the possibility of including a variant that could have some undetected association
with T2D, but also because this variant has the largest effect on risk (OR=1.29, according to the
CARDIOGRAM study). Our aim was to evaluate if the results in the main analyses are mainly driven

variant.

2. RESULTS

S.A3.Table 1. Description of the characteristics of the participants across genetic risk score quintiles in both
cohorts.

Quintiles of genetic score

Variables Q1 Q2 Q3 Q4 Q5 p-value p-trend
REGICOR

N 511 439 502 438 461

Age (years)’ 54.7 (11.2) 52.5 (11.1) 53.6 (11.2) 53.5 (11.2) 55.1 (11.1) 0.005 0.343
Gender (men)® 247 (48.3) 207 (47.2) 231 (46.0) 204 (46.6) 234 (50.8) 0.617 0.577
TC (mg/dL)? 223 (41.8) 224 (40.6) 226 (43.4) 227 (44.9) 226 (41.6) 0.608 0.135
HDLc (mg/dL)? 50.8 (12.6) 52.9 (13.4) 52.5 (13.8) 51.1(13.2) 51.2 (13.2) 0.058 0.695
SBP (mmHg)® 133 (21.9) 132 (21.4) 130 (20.2) 132 (20.3) 134 (20.0) 0.139 0.753
DBP (mmHg)® 79.3 (10.5) 80.0 (10.5) 78.9 (10.4) 79.0 (10.2) 80.3 (10.2) 0.151 0.444
Diabetes’ 73 (14.7) 61 (14.3) 61(12.3) 67 (15.8) 54 (11.9) 0.404 0.400
Smoking” 102 (20.2) 98 (22.4) 106 (21.4) 93 (21.6) 112 (24.4) 0.621 0.202
CHD Family hist® 55 (10.8) 39 (9.01) 53 (10.7) 68 (15.7) 57 (12.5) 0.028 0.038
Estimated 10-y 3.6(1.9-6.6)  3.1(1455)  3.1(1.7-59) 3.2(1665)  3.6(1.9-63) 0015 0.299
coronary risk

etz @i D) 302 5.98 5.94 6.82 10.3 0.004 0.004
events

Incidence of 4.43 3.93 3.84 4.95 7.95 0.004 0.002
coronary events

FRAMINGHAM

N 743 712 681 711 690

Age (years)’ 56.3 (9.18) 56.4 (9.12) 55.6 (9.44) 56.0 (9.32) 55.7 (9.27) 0.389 0.145
Gender (men)® 371 (50.2) 299 (42.2) 316 (46.2) 282 (41.0) 272 (37.9) <0.001  <0.001
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TC (mg/dL)® 209 (37.5) 211 (37.7) 209 (38.5) 209 (38.6) 213 (40.4) 0.158 0.233

HDLc (mg/dL)® 50.4 (14.5) 51.0 (14.8) 50.9 (15.7) 51.1(15.4) 51.8 (15.4) 0.532 0.103
SBP (mmHg)’ 126 (17.4) 127 (18.3) 127 (19.2) 126 (17.9) 127 (18.6) 0.785 0.941
DBP (mmHg)’ 75.0 (9.61) 75.3 (9.70) 75.5 (10.3) 74.6 (9.82) 74.4 (9.55) 0.230 0.131
Diabetes® 48 (6.50) 53 (7.49) 40 (5.85) 39 (5.67) 46 (6.41) 0.668 0.499
Smoking” 135 (18.3) 140 (19.8) 138 (20.2) 135 (19.6) 165 (23.0) 0.250 0.048
CHD Family hist® 113 (24.6) 112 (24.7) 105 (24.7) 109 (24.8) 112 (25.3) 0.999 0.763

Estimated 10-y

- 8.6(4.7-145) 81(4.6-14.1) 8.1(4.4-143) 7.5(45-13.3) 7.8(4.1-141) 0342 0.041
coronary risk
el o e L 10.40 11.10 10.70 8.06 12.50 0.200 0.369
events
Incidence of 7.20 7.38 7.34 5.43 8.72 0.210 0.672

d
coronary events

HDLc: high density lipoprotein cholesterol; SBP: systolic blood pressure; DBP: diastolic blood pressure; CHD:
coronary heart disease; CVD: cardiovascular disease; TC: Total cholesterol; CHD Family hist: CHD Family
history.

? mean (standard deviation); ® n (proportion, %); © mean (95% confidence interval); ® number of cases/100
individuals in 10 years.

S.A3.Table 2. Multivariate adjusted association of the genetic risk score with cardiovascular and coronary
events as a linear variable and across quintiles in both cohorts and meta-analyses results of the observed
effect sizes.

Genetic REGICOR Framingham Meta-analysis
risk score HR [95%CI]° P-value HR [95%Cl]° P-value HR [95%ClI]° P-value
g Linear 1.21 [1.08-1.35] 0.001 1.05 [0.99-1.12] 0.099 1.12 [0.97-1.28] 0.113
[
§ Quintiles P-trend 0.0050 P-trend 0.452 P-trend 0.235
= a1 1 1 1
§ Q2 1.02 [0.60-1.73] 0.944 0.92 [0.73-1.17] 0.515 0.94 [0.75-1.16] 0.546
§ Q3 0.86 [0.50-1.45] 0.566 1.03 [0.81-1.31] 0.801 1.00 [0.80-1.24] 0.993
"Eu Q4 1.19 [0.73-1.94] 0.487 0.87 [0.68-1.12] 0.278 0.95 [0.72-1.24] 0.685
o Q5 1.87 [1.19-2.91] 0.006 1.13[0.89-1.42] 0.316 1.40 [0.86-2.28] 0.177
Linear 1.26 [1.10-1.43] 0.001 1.05 [0.97-1.13] 0.247 1.14 [0.95-1.36] 0.147
(7]
2
§ Quintiles P-trend 0.0024 P-trend 0.781 P-trend 0.318
- a1 1 1 1
E Q2 0.88 [0.44-1.77] 0.718 0.98 [0.73-1.31] 0.874 0.96 [0.74-1.26] 0.792
2 Q3 0.90 [0.47-1.74] 0.760 1.00 [0.74;1.35] 0.995 0.98 [0.75-1.29] 0.895
S Q4 1.36 [0.75-2.48] 0.311 0.80[0.59-1.11] 0.179 0.98 [0.59-1.62] 0.935
Q5 2.10[1.21-3.64] 0.008 1.13 [0.85-1.51] 0.412 1.47 [0.81-2.68] 0.208

All models were adjusted for the sum of the products of the coefficient for each classical risk factor
estimated in the Framingham original and calibrated risk functions and the difference between the
participant’s value and the population mean of that risk factor (see main text for formula). To account for
family structure in the Framingham cohort we also adjusted for the first five genetic principal components. *
HR [95%Cl]: Hazard ratio [95% confidence interval].

Cell shaded in yellow indicate the results for the score that provided a more significant association between
the GRS and risk of CVD or CHD events.

S.A3.Table 3. Comparison of the Net Reclassification Index (NRI) results for the 7-SNP score (GRS of the main
analysis without the variant of Chromosome 9: CDKN2A-2B) and 8-SNP score analyses, for the entire sample
and separately for the intermediate risk group.

NRI results obtained with 7 SNPs GRS NRI results obtained with 8 SNPs GRS
Cardiovascular event Coronary event Cardiovascular event Coronary event

All individuals
REGICOR 6.76 [-1.60;15.11] 11.02 [-0.78;22.82] 5.89 [-2.44;14.21] 12.17 [1.99;22.34]
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Framingham 3.15 [-1.02;7.32] 2.56 [-2.89;8.01] 3.15 [-0.89;7.20] 11.25 [1.61;20.89]
Meta-analysis 3.87 [0.14;7.60] 5.10 [-2.50;12.71] 3.67[0.04;7.31] 13.52 [5.47;21.57]

Intermediate risk

REGICOR 21.80[6.82;36.79] 21.91 [2.25;41.56] 18.76 [4.12;33.41] 24.76 [7.62;41.91]
Framingham 11.25[1.60;20.90] 14.30 [3.82;24.77] 2.56 [-2.89;8.01] 14.30 [3.08;25.51]
Meta-analysis 14.90 [5.07;27.74] 15.98 [6.74;25.23] 6.37 [-2.85;15.58] 17.44 [8.04;26.83]

The two columns presented for NRI results obtained with a GRS composed of 8 SNPs are the ones
presented in the main document.

Cell shaded in yellow indicate the results for the score that provided the greatest improvement in
reclassification.

3. DISCUSSION

The results shown in S.A3.Table 2 and S.A3.Table 3 suggest that, although the results do not change
markedly after excluding the variant on 9p21, it is mainly in the Framingham Heart study that this
variant evaluated has a greater effect on the GRS, and in some cases it can drive the meta-analyses
to a significant result. This is consistent with the effect sizes observed for the individual SNPs in
each cohort, because this variant presents a HR lower than the average in the REGICOR study, and

the opposite scenario for both the Framingham and meta-analysis (see table 2 in the main article).
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Supplementary Analysis 4

Predictive capacity analysis with a 12-SNP based GRS in the Framingham

cohort

1. METHODS

We sought to evaluate the reclassification of individuals based on the 10-year predicted risk of
coronary heart disease, with and without the genetic risk score (GRS), using a GRS composed of the
12 SNPs (rs17465637 [MIA3]; rs6725887 [WDR12]; rs9818870 [MRAS]; rs12526453 [PHACTR1];
rs1333049 [CDKN2A/2B]; rs1746048 [CXCL12]; rs9982601 [SCL5A3]; rs10455872 [LPAJ;)

representing the addition of 4 additional SNPs obtained from refs [3,26].

2. RESULTS

S.A4.Table 1. Multivariate adjusted association between the genetic risk score and risk of coronary events as
a continuous variable and between quintiles.

Coronary event Cardiovascular event
Genetic risk score HR (95% Cl) p-value HR (95% Cl) p-value
Continuous 1.06 (1.01-1.11) 0.013 1.08 (1.04-1.12) <0.001
Quintiles p-trend 0.017 p-trend <0.001
Q1 1 - 1 -

Q2 1.08 (0.80-1.46) 0.628 1.08 (0.84-1.39) 0.531

Q3 1.05 (0.78-1.43) 0.737 1.17 (0.91-1.50) 0.221

Q4 1.28 (0.95-1.71) 0.104 1.33(1.05-1.70) 0.020

Q5 1.36 (1.02-1.81) 0.039 1.52 (1.20-1.93) 0.001

S.A4.Table 2. Reclassification of individuals based on the 10-year predicted risk of coronary heart disease
with and without the genetic risk score. Risk categories were defined using national recommendations. Cut-
off points: low [0-10)%, intermediate-low [10-15)%, intermediate-high [15-20)% and high =20% risk.

ALL Intermediate risk
Coronary event 0.91[-4.38;6.21] 7.80[-1.76;17.36]
Cardiovascular event 1.30[-3.16;5.76] 10.55 [0.40;20.70]

NRI

Coronary event 0.22[0.04; 0.41] 0.22[-0.06; 0.49]

IDI Cardiovascular event 0.27 [0.09; 0.46] 0.25[-0.03; 0.54]

S32



SUPPLEMENTARY REFERENCES

[1] Lluis-Ganella C, Lucas G, Subirana |, et al. Additive Effect of Multiple Genetic Variants on the Risk of
Coronary Artery Disease. Rev Esp Cardiol 2010;8:925-933.

[2] Hindorff LA, Junkins HA, Mehta JP, Manolio TA. A Catalog of Published Genome-Wide Association
Studies. 2009.

[3] The CARDIoGRAM Consortium. Large-Scale Association Analysis Identifies 13 New Susceptibility Loci for
Coronary Artery Disease. Nat Genet 2011;4:333-338.

[4] Shiffman D, Louie JZ, Rowland CM, Malloy MJ, Kane JP, Devlin JJ. Single Variants Can Explain the
Association Between Coronary Heart Disease and Haplotypes in the Apolipoprotein(a) Locus. Atherosclerosis
2010;1:193-196.

[5] Miller SA, Dykes DD, Polesky HF. A Simple Salting Out Procedure for Extracting DNA From Human
Nucleated Cells. Nucleic Acids Res 1988;3:1215.

[6] Grau M, Subirana |, Elosua R, et al. Why Should Population Attributable Fractions Be Periodically
Recalculated? An Example From Cardiovascular Risk Estimation in Southern Europe. Prev Med 2010;1:78-84.

[7] Cupples LA, D'Agostino RB, Kiely D. The Framingham Heart Study, Section 35. An Epidemiological
Investigation of Cardiovascular Disease. Survival Following Cardiovascular Events: 30 Year Follow-Up. 1988.

[8] Grau M, Elosua R, Cabrera DL, et al. Cardiovascular Risk Factors in Spain in the First Decade of the 21st
Century, a Pooled Analysis With Individual Data From 11 Population-Based Studies: the DARIOS Study. Rev
Esp Cardiol 2011;4:295-304.

[9] Grau M, Subirana I, Elosua R, et al. Trends in Cardiovascular Risk Factor Prevalence (1995-2000-2005) in
Northeastern Spain. Eur J Cardiovasc Prev Rehabil 2007;5:653-659.

[10] Kannel WB, Feinleib M, McNamara PM, Garrison RJ, Castelli WP. An Investigation of Coronary Heart
Disease in Families. The Framingham Offspring Study. Am J Epidemiol 1979;3:281-290.

[11] Purcell S, Neale B, Todd-Brown K, et al. PLINK: a Tool Set for Whole-Genome Association and
Population-Based Linkage Analyses. Am J Hum Genet 2007;3:559-575.

[12] Jombart T, Devillard S, Balloux F. Discriminant Analysis of Principal Components: a New Method for the
Analysis of Genetically Structured Populations. BMC Genet 2010;11:94.

[13] Ma J, Amos Cl. Theoretical Formulation of Principal Components Analysis to Detect and Correct for
Population Stratification. PLoS One 2010;9:e12510.

[14] Schwarzer G. Meta: Meta-Analysis. R Package Version 0.8-2. 2007.

[15] D'Agostino RB, Nam BH. Evaluation of the Performance of Survival Analysis Models: Discrimination and
Calibration Measures. 2003;1-25.

S33



[16] Newson R. Confidence Intervals for Rank Statistics: Somers' D and Extensions. Stata Journal 2006;309-
334.

[17] Pencina MJ, D'Agostino RB, Sr., Steyerberg EW. Extensions of Net Reclassification Improvement
Calculations to Measure Usefulness of New Biomarkers. Stat Med 2011;1:11-21.

[18] Steyerberg EW, Pencina MJ. Reclassification Calculations for Persons With Incomplete Follow-Up. Ann
Intern Med 2010;3:195-196.

[19] Wilson PW, D'Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB. Prediction of Coronary Heart
Disease Using Risk Factor Categories. Circulation 1998;18:1837-1847.

[20] Marrugat J, Solanas P, D'Agostino R, et al. Coronary Risk Estimation in Spain Using a Calibrated
Framingham Function. Rev Esp Cardiol 2003;03:225-227.

[21] Pyorala K, De Backer G, Graham [, Poole-Wilson P, Wood D. Prevention of Coronary Heart Disease in
Clinical Practice: Recommendations of the Task Force of the European Society of Cardiology, European
Atherosclerosis Society and European Society of Hypertension. Atherosclerosis 1994;2:121-161.

[22] De Backer G, Ambrosioni E, Borch-Johnsen K, et al. European Guidelines on Cardiovascular Disease
Prevention in Clinical Practice. Third Joint Task Force of European and Other Societies on Cardiovascular
Disease Prevention in Clinical Practice. Eur Heart J 2003;17:1601-1610.

[23] Graham |, Atar D, Borch-Johnsen K, et al. European Guidelines on Cardiovascular Disease Prevention in
Clinical Practice: Full Text. Fourth Joint Task Force of the European Society of Cardiology and Other Societies
on Cardiovascular Disease Prevention in Clinical Practice (Constituted by Representatives of Nine Societies
and by Invited Experts). Eur J Cardiovasc Prev Rehabil 2007;51-113.

[24] Hlatky MA, Greenland P, Arnett DK, et al. Criteria for Evaluation of Novel Markers of Cardiovascular
Risk: a Scientific Statement From the American Heart Association. Circulation 2009;17:2408-2416.

[25] Broadbent HM, Peden JF, Lorkowski S, et al. Susceptibility to Coronary Artery Disease and Diabetes Is
Encoded by Distinct, Tightly Linked SNPs in the ANRIL Locus on Chromosome 9p. Hum Mol Genet
2008;6:806-814.

[26] Coronary Artery Disease (C4D) Genetics Consortium. A genome-wide association study in

Europeans and South Asians identifies five new loci for coronary artery disease. Nat Genet.
2011;43:339-344.

S34



