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Background: Type 2 diabetes is associated with accelerated atherothrombosis and high rates of cardiovascular morbidity and mortality. Although conventional risk factors remain important determinants of risk, other factors such as albuminuria, degree of glycemia, inflammation, insulin resistance and presence of subclinical atherosclerosis may also affect cardiovascular risk in diabetic patients. We prospectively evaluated the prevalence and clinical predictors of subclinical atherosclerosis and silent myocardial ischaemia using coronary artery calcium (CAC) imaging and myocardial perfusion scintigraphy (MPS) in type 2 diabetic patients without known cardiovascular disease and assessed their relationship to adverse cardiac events. We also analyzed the relationship between risk factors, inflammatory biomarkers, the CAC score and prevalence of an abnormal MPS. 

Methods: Asymptomatic type 2 diabetic patients without prior coronary disease were recruited from 4 community based diabetic clinics in northwest London. Traditional risk factors including HbA1c and lipids, inflammatory biomarkers (high sensitivity-CRP, interleukin-6) and plasma osteoprotegerin levels were measured at baseline. All patients underwent CAC imaging by electron beam tomography. MPS was performed in all patients with CAC >100 Agatston units and a random sample of those with CAC ≤ 100. Patients were followed up for cardiovascular events (death, non-fatal myocardial infarction, proven acute coronary syndrome, late revascularization and stroke). Multivariate logistic regression analysis was performed to evaluate predictors of CAC and silent ischemia. A Cox proportional hazard model was used to examine event free survival. 
Results: 510 patients were enrolled (mean age = 53±8 years; 61% male). The median hs-CRP, IL-6 and OPG levels were 4.28 mg/l(1.72-8.01), 1.93 pg/ml(1.2-3.1) and 6.82 pmol/l(4.68-11.55) respectively. Significant CAC (≥10 Agatston units) was seen in 236 patients (46.3%). The frequency and severity of perfusion defects increased with the extent of CAC. In a multivariable analysis, the CAC score, presence of retinopathy and plasma OPG level were independent predictors of an abnormal MPS. 16 cardiovascular events occurred (1 death, 8 myocardial infarctions, 2 acute coronary syndromes, 4 late  revascularizations and 3 strokes) during a mean follow-up of 18 ± 5 months. Conventional risk factors and inflammatory biomarkers did not predict either abnormal MPS or cardiovascular events. Increasing CAC scores, extent of myocardial ischaemia and plasma OPG levels were associated with event-free survival in a Cox-proportional hazard model. 

Conclusion: Using the combined techniques of CAC imaging and selective MPS, it was possible to identify a high-risk subset of asymptomatic diabetic patients, where conventional risk factors and inflammatory biomarkers (hs-CRP and IL-6) were not robust indicators of cardiovascular risk. This strategy may be useful and cost-effective for defining the most vulnerable subset of diabetic patients who require more aggressive management of their undiagnosed/unrecognized/silent CAD. Of the biochemical markers studied, only elevated OPG levels predicted both subclinical disease and near-term cardiovascular events. Hence, measurement of plasma OPG also merits further investigation as a simple test for identifying high-risk diabetic patients. 

