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 Abstract: The ultimate goal of cardiovascular risk prediction is to identify individuals in 

the population to whom the application or administration of current proven lifestyle modi-

fications and medicinal therapies will result in reduction in cardiovascular disease events 

and minimal adverse effects (net benefit to society). The use of cardiovascular risk predic-

tion tools dates back to 1976 when the Framingham coronary heart disease risk score was 

published. Since then a lot of novel risk markers have been identified and other cardiovascular 

risk prediction tools have been developed to either improve or replace the Framingham Risk 

Score (FRS). In 2013, the new atherosclerotic cardiovascular disease risk estimator was 

published by the American College of Cardiology and the American Heart Association to 

replace the FRS for cardiovascular risk prediction. It is too soon to know the performance 

of the new atherosclerotic cardiovascular disease risk estimator. The risk-benefit ratio for 

preventive therapy (lifestyle modifications, statin +/- aspirin) based on cardiovascular dis-

ease risk assessed using the FRS is unknown but it was assumed to be a net benefit. Should 

we also assume the risk-benefit ratio for the new atherosclerotic cardiovascular disease risk 

estimator is also a net benefit?
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Introduction
Cardiovascular disease (CVD) has been and is still the leading cause of death in 

the developed world despite the significant progress made in the identification 

of risk factors, reduction of the prevalence of risk factors, and treatment.1 Further 

reduction in the incidence and prevalence of CVD will require better identification 

of at risk individuals for proven therapies. The identification of at risk individuals in 

our populations for appropriate therapy to reduce this risk falls under two broad 

umbrellas: primary and secondary CVD prevention.2

Discussion
Secondary prevention involves reducing subsequent CVD events in individuals who 

already have the disease. Currently all individuals with clinical CVD are considered 

high risk for subsequent CVD events and treated as such with available proven 

therapies. In such individuals, there is no recommended further risk stratification. 

However, for free living asymptomatic individuals without prior CVD, there exists a 

wide continuum of risk for CVD events. Hence proven therapies have to be recom-

mended for this very large subgroup of the population based on risk-benefit ratios 

to prevent primary CVD events (primary prevention). Primary cardiovascular risk 
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prediction involves the utilization of tools to identify a sub-

group of asymptomatic individuals without prior CVD to 

whom the application of current proven lifestyle and medici-

nal therapies would yield a reduction in CVD events and a 

net benefit to society.

The concept of cardiovascular risk prediction dates back 

to 1976 when the Framingham coronary heart disease (CHD) 

risk score was published.3 The Framingham Heart study inves-

tigators used traditional risk factors to derive a risk equation 

in a Caucasian population to predict an individual’s 10 year 

risk of having a CHD event. The widespread utilization of 

this tool however did not occur until it was slightly modified 

and adopted by the National Cholesterol Education Program/

Adult Treatment Program (NCEP/ATP) for lipid lowering 

therapy recommendations.4 The modified Framingham Risk 

Score (FRS) generally categorized individuals into three 

CHD risk strata based on 10 year CHD risk: low risk (,10% 

10 year CHD risk), intermediate risk (10%–20% 10 year 

CHD risk) and high risk (.20% 10 year CHD risk). The 

performance of the FRS in race/ethnic groups other than 

Caucasian and in those classified as intermediate CHD risk 

was suboptimal5–7 and led to significant misclassification of 

baseline CVD risk. This and others fueled intense research 

into novel risk markers and even the development of other 

risk scores. The overall goal of this intense research was to 

either identify novel risk markers which improve CHD risk 

prediction over and beyond the FRS or develop new risk 

prediction scores/tools which outperform the FRS. Thus the 

Reynolds risk score, SCORE, QRISK score, UKPDS score to 

name a few, came along.8–11 But none of the newer CVD risk 

scores proved to be very superior to the modified FRS and 

hence could not replace the modified FRS as a well-accepted 

alternative CHD risk prediction tool. Most of the newer risk 

scores also had similar discriminative ability as the FRS for 

CHD events despite being derived in more heterogeneous 

populations.

While the focus of the newer risk score developers was 

to replace the FRS, the focus of the novel risk marker inves-

tigators was to improve risk prediction afforded by the FRS 

in at least the intermediate risk group. The proliferation of 

population based cohort studies led to the identification of 

numerous novel risk markers all claiming to predict CHD 

risk over and beyond that afforded by the FRS. A signifi-

cant number of these studies demonstrated an independent 

association of the novel risk marker with CHD events but 

did not show a significant improvement in discrimination or 

calibration. Eventually a top tier group of novel risk markers 

including coronary artery calcium score, carotid intima media 

thickness, ankle brachial index, high sensitivity C-reactive 

protein, brachial flow mediated dilation, and family history 

of CHD emerged. Some of these top tier novel risk markers 

even made it into guidelines for refining CHD risk especially 

in the intermediate FRS category.12 However in a head to head 

comparison, coronary artery calcium score appeared to be 

superior for refining CHD risk especially in those classified 

as intermediate risk by the FRS.13,14

In November 2013, the FRS, all the newer CVD risk 

scores that were developed in an attempt to replace the 

FRS, all the data on the improvement in CHD/CVD risk 

prediction by novel risk markers become irrelevant. The 

American  College of Cardiology (ACC) and American Heart 

 Association (AHA) released a new cardiovascular risk pre-

diction tool, the new pooled atherosclerotic cardiovascular 

disease (ASCVD) risk estimator for calculating CVD risk in 

primary CVD prevention.15 Although the risk factors in the 

new pooled ASCVD risk estimator are similar to that in the 

FRS, the new pooled ASCVD risk estimator also predicts fatal 

and non-fatal strokes in addition to CHD. The new pooled 

ASCVD risk estimator was also derived and validated in a 

bi-racial cohort and only applicable to adults 40–79 years old 

unlike the FRS. The new ACC/AHA cholesterol guideline16 

is heavily weighted on the new pooled ASCVD risk estima-

tor for determining statin eligibility. Since the release of the 

new pooled ASCVD risk estimator, there has been a great 

deal of press report about it overestimating 10 year risk.17–19 

There are currently a lot of ongoing analyses evaluating the 

improvement in discrimination that would be gained by the 

addition of novel risk markers to the new pooled ASCVD 

risk estimator in population based cohorts. Like the FRS, the 

new ASCVD risk estimator will remain a research target for 

both novel CVD risk factor investigators and new risk score 

developers until enough data are gathered on its performance 

in the real world and the degree by which these novel risk 

markers alter its discriminative ability is unquestionably 

ascertained.

In 2014, primary CVD risk prediction can be summarized 

as “identifying appropriate individuals for statin +/- aspirin 

therapy” to maximize the risk-benefit ratio for adverse 

events such as diabetes mellitus versus preventing ASCVD 

events. This is so because we will always advise healthy 

lifestyle, blood pressure control, diabetes treatment, and 

cigarette smoking cessation irrespective of an individual’s 

10 year ASCVD risk. However, statin and aspirin have sig-

nificant side effects and so we need to consider risk-benefit 

ratio carefully in our primary ASCVD prevention decision 

making. We had no idea what the risk-benefit ratio of the FRS 
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and the NCEP/ATP cholesterol recommendation was with 

respect to statin and aspirin therapy but assumed the benefit 

outweighed the risk. We are yet to observe the performance 

of the new pooled ASCVD risk estimator and the new ACC/

AHA cholesterol guidelines.

Conclusion
If the new ASCVD risk estimator truly over estimates risk, 

then the lower cutoff ($7.5% 10 year ASCVD risk) for statin 

eligibility will mean a significant increase in the number of 

individuals who will be recommended statin therapy. But do we 

know or should we assume a net benefit as we did in the past 

with the FRS and the NCEP/ATP II guidelines? The jury is still 

out. Prospective studies addressing these concerns are needed 

and should be a focus for the National Institute of Health.
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