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EDITORIAL COMMENT

Using Trial Eligibility to Personalize
Statin Therapy Appears No More
Accurate Than a Coin Flip in
Determining High-Risk Status*
Roger S. Blumenthal, MD, M. Imran Aslam, MD, J. William McEvoy, MB, BCH, BAO, MEHP, MHS

I

s it possible that around one-half of middle-aged

among those with randomized controlled trial–based

adults estimated to be at high enough atheroscle-

indications for statin therapy. They used data from

rotic cardiovascular disease (ASCVD) risk to war-

the MESA (Multi-Ethnic Study of Atherosclerosis)

rant statin therapy using conventional risk equations

study,

or clinical trial results actually have very low “real-

receiving statin therapy at baseline for 10 years. On

world” risk as predicted by a zero coronary artery cal-

the basis of the enrollment criteria for 7 randomized

cium (CAC) score? Are we exposing such individuals

controlled trials (RCTs) of statin therapy in primary

to long-term pharmacologic therapy to prevent the

prevention, nearly three-quarters of MESA partici-

consequences of a disease that they are unlikely to

pants were eligible for statin therapy, according to a

get? Such an illogical scenario could be thought of

trials-based approach. This percentage increased to

as akin to giving metformin to all adults over age 40

91% when only those individuals >55 years of age

regardless of their glycemic status.

were considered.

which

Middle-aged and older adults with a CAC score of

followed

5,600

participants

not
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zero have excellent survival with 10-year cardiovascular event rates of approximately 1% (1), and zero

Similar to other publications from MESA (2,4) and

CAC is present in 40% to 50% of those with conven-

analogous to the football game coin toss by the

tional indications for statin therapy (based either on

head referee, nearly one-half of individuals in this

primary prevention trials or risk equation thresholds)

RCT-eligible population had no CAC. Absence of

(2,3). Thus, the use of conventional trial or risk-based

CAC was associated with a very low rate of ASCVD

allocation of statin therapy could be thought of as

events. (3.9 per 1,000 person-years). Another com-

equivalent to the coin toss at the beginning of over-

mon method is to use an estimated risk-based

time in Super Bowl LI to decide which team would

approach. However, conventional risk estimators

have possession of the ball and control of their own

like the 2013 pooled cohort equation are dominated

fate. In essence, there is an approximately 50:50

by chronological age rather than physiological or

chance that any middle-aged adult with a statin

biological age. Consequently, with the lowering of

indication has zero CAC.

potential statin eligibility to an ASCVD risk estimate

In this issue of iJACC, Mortensen et al. (4) extend

of 7.5% from the prior threshold of at least a 10-year

our understanding of CAC prevalence and absence

CHD risk >10% in the Adult Treatment Panel III
guidelines,
have

an

an

additional

indication

for

13
a

million

Americans

clinician-patient

risk

discussion to help decide whether to initiate statin
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therapy (5).
Clinicians may believe they are appropriately
allocating statins on the basis of either their patient’s absolute risk of ASCVD or known indications
for statin therapy based on primary prevention trial
inclusion criteria; however, Mortensen et al. (4)
http://dx.doi.org/10.1016/j.jcmg.2017.02.019
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demonstrate that approximately one-half of these

5-year maximum duration of statin trials, may un-

individuals have zero CAC and are at very low risk

derestimate the beneﬁt of statin therapy over a

for ASCVD over the next decade (3). If more clini-

longer period. Over time, as more events accrue, a

cians considered selective use of CAC imaging in

larger absolute risk reduction and lower NNT for

those with “intermediate” ASCVD risk estimates and/

statins will emerge (presumably regardless of base-

or indications for statin based on prior trial criteria,

line CAC status). The typical clinical trial duration of

then we may be able to better target individuals

3 to 5 years for statin therapy is much shorter than

most likely to beneﬁt from pharmacological therapy

the anticipated treatment period of decades for

with a statin (and possibly aspirin) in primary

many patients.
Using CAC to routinely allocate statin therapy

prevention.
Information about CAC could help especially

needs to be tempered by issues of cost, low-level ra-

those patients with indications of long-term statin

diation exposure, and inadvertent, incidental ﬁnd-

use in primary prevention who are hesitant to

ings that may require follow-up. Of note, the cost of a

commence chronic pharmacotherapy. For example,

CAC score is generally $100 or less. Advocates of

some clinicians have greatly expanded their statin

widespread

prescriptions based on the HOPE-3 (Heart Outcomes

(hsCRP) testing to determine statin eligibility main-

Prevention Evaluation-3) trial, which tested the ef-

tain that this is the most evidence-based therapy and

high-sensitivity

C-reactive

protein

and

that there are no incidental lung ﬁndings for clini-

women $60 years of age (if 2 categorical risk fac-

cians to have to deal with; however, they often

tors) or $65 (if 1 risk factor) (6). The authors re-

neglect to point out that JUPITER did not test the

fect

of

rosuvastatin

10

mg

in

men

$55

ported a 24% relative risk reduction in the ﬁrst

efﬁcacy of statin therapy in those with an hsCRP

coprimary endpoint, but the absolute risk in the

concentration of <2 mg/dl. Furthermore, the HOPE-3

placebo group over a median follow-up of 5.6 years

(Heart Outcomes Prevention Evaluation-3) study

was 4.8% for the ﬁrst coprimary outcome with an

found that there was no utility at all in using hsCRP to

absolute risk reduction of just 1.1% (6). The 5-year

determine statin efﬁcacy (6).

number needed to treat (NNT) was very high at

In summary, Mortensen et al. (4) should be

approximately 100. Most patients, as well as clini-

congratulated for demonstrating that selective use of

cians and health care economists, would not be

a CAC scan can truly identify those individuals who

impressed by such a high NNT estimate as well as

are at very low risk and those who are at signiﬁcantly

the lack of beneﬁt with respect to the risk of car-

higher long-term risk, something that no other risk

diovascular death.

assessment strategies available to us appear able to

The results of the excellent paper by Mortensen

do. Just as Patriots’ Coach Bill Belichick often defers

et al. (4) inform the selection of individuals least and

receiving the kickoff to the second half after winning

most likely to beneﬁt from statin therapy. The

the coin toss at the beginning of a game, we as phy-

number needed to screen (NNS) to identify 1 subject

sicians can defer the use of pharmacotherapy (i.e.,

with either a CAC ¼ 0 or CAC >100 was <2. Compared

statin use) based on a CAC result.

with a CAC score of 0, CAC scores >100 were asso-

Armed with the information of a CAC scan and a

ciated with an adjusted hazard ratio of 5.2 for

patient-physician discussion about cardiovascular

ASCVD (4).

risk, we can better follow Coach Belichick’s familiar

In addition, if one assumes 30% relative risk

mantra to “do our job” by providing our patients

reduction with statin therapy, the NNT for 10 years

with important prognostic information about the

(NNT 10 ) to prevent an ASCVD event is unfavorably

“power of zero” to decide the appropriate strategy

high at 87 for those with no CAC versus 19 for those

for primary prevention of ASCVD (1–4). Whether this

with CAC >100. Furthermore, if one assumes a 40%

is appropriate use of medical therapy or other risk

relative risk reduction, which is closer to what was

factor modiﬁcations, Mortensen et al. (4) have again

observed in the JUPITER (Justiﬁcation for the Use of

taught us that clinicians can be more judicious in

Statins in Prevention: an Intervention Trial Evalu-

allocating statin use in order to maximize net

ating Rosuvastatin) trial, the NNT 10 for men and

beneﬁt.

women together was as low as 14 for ASCVD events in
those with CAC >100 (4).
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