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GENETIC SCORE BASED ON HIGH-RISK GENETIC 

POLYMORPHISMS AND EARLY ONSET OF ISCHEMIC HEART 

DISEASE IN AN ITALIAN COHORT OF ISCHEMIC PATIENTS 



  

 

- Experiments with transgenic and gene-targeted mice have revealed >100 genes that can 

influence the development of atherosclerotic lesions 
 

Genetics of CAD: the most complex disorder 

CAD is not a monogenic trait  
-Rare exceptions involving mutation of genes LDL receptor, apolipoprotein B 

 

Lusis et al. Genetic Basis of Atherosclerosis: Part I. New Genes and Pathways: Circulation. 2004; 

 

Early stages of atherosclerosis Late stages of atherosclerosis 



Lusis  A, Trends Cardio Med, 2003 

Genes contributing to CAD susceptibility 
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AIM 

To investigate the impact of high-risk 

SNPs and their joint effects as a 

genetic score on early onset of IHD 

 

 

 



 
In the GENOCOR (Genetic Mapping for Assessment of Cardiovascular Risk) study, we 
enrolled 114 patients with early onset IHD (age ≤50 years for men and age ≤ 60 years 
for women) and 384 patients with late onset IHD (age>50 years for men and age > 60 
years for women).  

 

  
 Coronary angiography  

Complete history  of  traditional risk factors 

Methods 

Inclusion Criteria 

Genetic analysis 

High-throughput genotyping of SNPs was performed by using high-

resolution melting curve analysis based on post-PCR (Idaho 

Technology LightScanner). 
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Patient Population  



Selection of Polymorphisms 

 

48 high-risk SNPs previously 

identified  to be independently 

associated with CAD and/or MI  

from large-scale association 

studies  and GWA studies 



Clinical characteristics of the study population 

 

There was a higher 

prevalence of  family 

history in patients with 

early-onset IHD.  



Association between SNPs and early IHD 

Six  SNPs violated HWE at the 

p<0.05 level 

 

 

 Six SNPs were significant 

(p<0.05), and four were marginally 

significant (p values ranging from 

0.06  to 0.1) 

 



Multivariate regression analysis by  genotypes 

Adjusted for gender,  family history and atherogenic risk factors 

On multivariate regression analysis  4 

APOC3 (C-482T ; rs2854117),  FGB-2 

(Arg448Lys; rs4220),  MMP3 (5A/6A; 

rs3025058) and  locus9p21.3 (rs1333049) 

variants were  independently related to 

early IHD 

 

 

Genetic score risk modeling 

 

2 units=homozygous for the high-risk 

allele 

 1 unit =heterozygous for the high-risk 

allele 

0 unit =homozygous for the low-risk allele 

 



Association Between Genetic score and early IHD 

(≤ 3 risk alleles) 

 
 (4-6 risk alleles) 

 

              (>6 risk alleles) 
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Tertiles of genetic score 

Patients in the top tertile of the genetic 

risk score were estimated to have a 

3.1-fold (95% CI 1.6-5.9 p= 0.001) 

increased risk of early IHD compared 

with those in the bottom tertile.  

 

OR= 1.3 (95% CI 1.1-1.6, p= 0.001)  per risk 

allele adjusted for sex and traditional risk 

factors 



 Conclusion 

 

Our findings showed that APOC3 (C-482T),  FGB-2 

(Arg448Lys),  MMP3 (5A/6A) and  locus9p21.3 

(rs1333049) variants are genetic risk factors of  

early  IHD. 

 

Genetic risk score comprising these variants may 

allow better risk stratification that any single variant, 

improving the  assessment of an individual’s genetic 

predisposition .  


