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The 2013 American College of Cardiology/American Heart Association (ACC/AHA)
guideline on cholesterol treatment to prevent atherosclerotic cardiovascular disease
(ASCVD)! has been criticized for lowering the risk thresholds for primary prevention with
statin therapy. Although the >7.5% (class I) and 5% (class 11a) 10-year ASCVD risk
thresholds were identified as new indications for treatment by extrapolating results obtained
in randomized controlled trials (RCT) of statin therapy, results from population-based
European cohorts indicate that >30% of individuals eligible for statin therapy by class I
recommendations do not have RCT data supporting statin efficacy?3. Further, when the US
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Preventive Services Task Force published their recommendations (based on review of trial
evidence), they restricted the indication for statin therapy compared with the ACC/AHA
guideline by recommending a higher treatment threshold (10%) combined with >1 ASCVD
risk factor. However, the evidence base for statins in primary prevention grew substantially
in 2016 with publication of the Heart Outcomes Prevention Evaluation-3 (HOPE-3) trial that
enrolled intermediate-risk persons for whom a clear indication for statin therapy was still
lacking®. The implications of HOPE-3 for the evidence base supporting ACC/AHA risk-
based statin allocation remain unknown. Therefore, using MESA (Multiethnic Study of
Atherosclerosis, www.mesa-nhlbi.org) - a population-based US cohort - we assessed the
extent to which the ACC/AHA recommendations for statin therapy are supported by
currently available high-quality RCT evidence: WOSCOPS, AFCAPS/TexCAPS, ASCOT-
LLA, CARDS, MEGA, JUPITER and HOPE-3 (ref. 2 and 4 for details). Given the
controversy that exists in whom to treat with statins in primary prevention, such information
may provide important insights for clinical practice and future updates of guidelines and
recommendations.

MESA participants (n=4967,age 45-75) free of known ASCVD or lipid-lowering medication
at baseline were studied. All provided written informed consent, and the study protocol was
approved by the institutional review board of each study site. Overall, 70% were statin
eligible based on evidence from the 7 high-quality RCTs of statin therapy, and 63% based
upon ACC/AHA guidelines (50% class | and 13% class Ila recommendation). The overlap
in statin eligibility based on ACC/AHA class | statin recommendations and RCT evidence
documenting efficacy of statin therapy is visualized in Figure 1A. Among individuals with
an ACC/AHA class | recommendation (n=2482), 94% had trial evidence supporting statin
therapy. The RCTs providing this evidence are shown in Figure 1B. The HOPE-3 trial
provided much of the missing trial-based evidence (73% had RCT evidence before
HOPE-3). In individuals with a predicted 10-year ASCVD risk from 5% to <7.5% (class
I1a), 78% had trial data supporting statin therapy falling to 36% in those with a 10-year risk
<5%.

The ASCVD (myocardial infarction, resuscitated cardiac arrest, coronary heart disease death
plus stroke) event rate varied greatly according to statin eligibility by ACC/AHA class |
recommendations and/or trial-based evidence (median follow-up time: 10.0 years). The
event rate was highest in the 2482 individuals with an ACC/AHA class | indication (9.2
(95% CI 8.0-10.5) per 1000 person-years), lower in those (n=3474) with a trial-based
indication (7.4 (95% CI 6.6-8.5)), and lowest in those (n=1151) with a trial-based indication
alone (3.1 (95% CI 2.2-4.4)). Statin uptake during follow-up may have contributed to the
generally low event rates but is unlikely to have exaggerated the real differences in event
rates.

Like most other guidelines, the ACC/AHA guideline recommends that statin allocation
should be based on absolute ASCVD risk assessment. In such a risk-based approach,
treatment is targeted to individuals with a 10-year ASCVD risk above a certain guideline-
defined threshold to optimize the tradeoff between efficacy and safety of treatment.
However, the justification and evidence base for this traditional approach for statin
allocation have been questioned as no RCTs of statin therapy have ever enrolled participants
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based on 10-year ASCVD risk assessment. Indeed, reports from population-based European
cohorts suggested that a substantial proportion of individuals eligible for statin therapy by
ACC/AHA class | recommendations do not have RCT evidence to support statin efficacy?-3.
Thus, as an alternative to the traditional risk-based approach, it has been suggested to
allocate statin therapy strictly on the basis of trial-evidence (that is what works and in
whom)>. However, with the publication of the HOPE-3 trial?, the evidence base for statin
efficacy in primary prevention was expanded substantially as illustrated by our analyses.
Among MESA individuals eligible for ACC/AHA class | statin therapy, evidence for statin
efficacy increased from 73% to 94% (~19 out of 20 individuals) with the HOPE-3 trial.

Our results provide important updated insights into the evidence base behind the ACC/AHA
recommendations for primary prevention with statin therapy. Although no single RCT of
statin therapy has ever enrolled individuals based on 10-year risk assessment, there is now
RCT evidence of statin efficacy for nearly all individuals qualifying for statin therapy based
on ACC/AHA class | recommendations by combining all currently available RCT evidence.
Principally, these results provide strong trial-based evidence in support of the ACC/AHA
recommendations as a starting point for a patient-physician discussion on initiation of statin
therapy.
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Figure 1. Overlap in eligibility for primary prevention with statin therapy based on trial
evidence and ACC/AHA class| recommendations

A: Area-proportional Venn diagrams demonstrating overlap in statin eligibility based on
ACC/AHA class | recommendations (green) and evidence from randomized statin trials
(blue). The percentages indicate the fraction of MESA participants aged 45 to 75 years who
were eligible for statin therapy, or not eligible (below diagrams). B: Diagrams illustrating
trials providing evidence for statin efficacy among ACC/AHA eligible individuals. Trial
criteria were applied consecutively in chronological order clockwise starting 12 o'clock, that
is, first we selected individuals according to WOSCOPS criteria (1995), then we selected
additional individuals according to AFCAPS/TexCAPS criteria (1998), and so on.
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