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Coronary disease risk predictionCoronary disease risk prediction 

The Framingham heart 
study has been a leader 
in the development of 
multivariable models to 
estimate the risk of 
coronary heart disease.
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Hi h i i i C i iHigh sensitivity  C reactive  protein



CRP and first CV events

Ridker P. ; N Engl J Med, Vol. 347, No. 20  November 14, 20020565 



Jupiter StudyJupiter Study

Ridker PM, et al. N Eng J Med. Nov 20 2008;359:2195-207 



Standard risk factors andStandard risk factors and 
Biomarkers

AUC = 0.82 
vs. 0.80

Wang TJ, et al. N Eng J Med  2006;355:2631-2639



St d d i k f t d Bi kStandard risk factors and Biomarkers

AUC = 0.77 
vs. 0.76

Wang TJ, et al. N Eng J Med  2006;355:2631-2639



Standard risk factors and CRPStandard risk factors and CRP

Shah T, et al. Int J Epidemiol 2009; 38:217-231 



ProblemsProblems

Different cohortDifferent cohort
? Occult infectionOccu t ect o



EGAT CRPEGAT - CRP

N 4122 (EGAT1/2 + 2/1)N= 4122  (EGAT1/2 + 2/1)
M:F = 3:1
Age = 49.5 (7.8) range 35-66

High-sensitivity C-reactive protein (Dade 
Behring)Behring)



EGAT CRPEGAT - CRP

Mean = 2 31Mean  2.31
Median = 1.04
IQR = 1 805IQR = 1.805
Percentile 5 (.180), 10 (.274), 25 (.525), 50 (1.04), 

(2 3 ) 90 ( 08) 9 ( 82)75(2.37), 90 (5.08), 95 (7.82) 
CRP>3 = 19.2%
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EGAT CRPEGAT - CRP

RF- RF + P value

DM 0.986 1.670 <0.001

Male 1.10 1.02 0.872

HT 0.95 1.28 <0.001



EGAT - CRPEGAT CRP

RF- RF + P value

Smoking 0.986 1.670 0.191



EGAT - CRP

RF- RF + P value

DM 0.986 1.670

Male 1.10 1.02

HT 0.95 1.28



MS - CRPMS - CRP



Infection - CRPInfection - CRP



CVS outcome - CRPCVS outcome CRP

EGAT1/2
2178 cases (CRP>10 = 69 cases)
Mean age 54 4Mean age 54.4 
Male 74.7%
DM 14.6%
HT 46 6%HT 46.6%
Smoking 22%

Events  Gr1 1.4%  Gr2  1.8%  Gr3  1.7%

g



CVS outcome - CRPCVS outcome - CRP

TC 239.3
HDL 52.7

1997 2007



CHD (Fatal, nonfatal MI, revas)

P f t d 0 008P for trend  0.008

Male  crp<10



CVS (Fatal nonfatal MI revasCVS (Fatal, nonfatal MI, revas, 
ischemic stroke))

P f t d 0 002P for trend  0.002

Male  crp<10



CHD (Fatal nonfatal MI revasCHD (Fatal, nonfatal MI, revas, 
all stroke))

P for trend 0 001P for trend 0.001

Male  crp<10



CHD (Fatal nonfatal MI revasCHD (Fatal, nonfatal MI, revas, 
all stroke))

P for trend  <0.001

Male and female, all CRP 



CHD (Male <10)CHD, (Male <10)



CHD and ischemic strokeCHD and ischemic stroke 
(Male,CRP<10)( , )



Discrimination analysis

AUC 0.654   age  DM HT 
(score1)

AUC 0.675  age  DM HT CRP 
(score2)
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? Representative population

Less male, DM, HT, smoking
More central obesity




