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Development and Validation of Improved Algorithms for the Assessment of Global Cardiovascular Risk in Women: The Reynolds Risk Score

Ridker et al. JAMA 2007;297:611-619
Background: There is growing concern that current risk prediction algorithms misclassify risk, particularly in women, by both under- and overestimating it.  Potential limitations in current algorithms include poor applicability to non-white populations, the use of a 10-year risk instead of lifetime risk, the focus on future hard CHD events (MI and death) instead of soft events (CVA, angina, revascularization), and the absence of novel CV risk factors, such as apolipoproteins and inflammatory biomarkers.
Methods: Study participants (n=16,400) were derived from the Women’s Health Study (WHS), a nation-wide cohort of US women ≥45 years of age who were free of CVD at study entry in 1992.  Exposure data and plasma samples were collected at baseline and all women were followed for a median of 10.2 years for incident MI, ischemic CVA, coronary revascularization, and CVD death.  Two 10-year risk prediction algorithms were fit, a best overall algorithm (model A) and a clinically simplified algorithm (model B).
Results: At baseline, the cohort had a median age of 52 years.  95% were white, 52% had never smoked, 3% had diabetes, 25% had hypertension, 13% had a parental hx of MI (before age 60), and 44% were on HRT.  Median values: BMI 25, tchol 208, LDL 121, HDL 52, apolipoprotein A-1 149, apolipoprotein B-100 100, Lp(a) 11, hsCRP 2, and HgA1c 5.  During follow-up, 504 CV events occurred.  For model development, 35 potential variables were evaluated.  The final variables included in models A and B are listed in Table 2.  Statistical testing showed these models to improve risk prediction over the ATP-III prediction model and the Framingham Risk Score.  In addition, use of the models resulted in a large proportion of women, particularly in the intermediate risk group (30-50%), being reclassified into higher- or lower-risk categories, and reclassification resulted in a more accurate risk prediction in most cases.
Limitations: The models are predominately derived from white women.  Other potentially prognostic markers, such as coronary calcium score or exercise capacity, were not included.  Dr. Paul Ridker has financial and professional conflicts of interest in the success of hs-CRP.  
Conclusions: Compared with current prediction algorithms, the Reynolds Risk Score (model B) is as easy to use, is more contemporary, and more accurately classifies women into 10-year CVD risk categories.  This has potential implications for the targeting of preventive therapies.  Whether the use of this algorithm will lead to lower CVD morbidity and mortality in a cost-effective manner remains to be determined.
