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EDITORIAL COMMENT

Planning a Research Agenda to
Incorporate Imaging Into Clinical Practice*
Jennifer G. Robinson, MD, MPH

T

guidelines

coronary artery disease (CAD) (deﬁned as <50%

continue to evolve (1). The recent 2013 Amer-

luminal narrowing in at least one coronary artery) for

ican College of Cardiology/American Heart

statin treatment. They found only 2 studies with

Association (ACC/AHA) cholesterol guideline is based

ASCVD endpoints, one each in symptomatic and

on the concept of a net atherosclerotic cardiovascular

asymptomatic individuals. The presence of non-

disease (ASCVD) risk reduction beneﬁt for guiding

obstructive CAD increased ASCVD risk by about 3-fold

treatment decisions (2). Estimation of a net beneﬁt

over a mean follow-up of 4.2 years. They then applied

can inform the decision to initiate statin therapy, as

this information to an observational cohort who pre-

well as nonstatin therapy in statin-treated patients

sented to the emergency room with chest pain and

with or without ASCVD (1,3). In addition to identi-

underwent CTA as part of the ROMICAT (Rule Out

fying 4 patient groups for whom there was a clear

Myocardial Infarction with Computer Assisted To-

ASCVD risk reduction beneﬁt from statin therapy,

mography) trial, but were subsequently determined to

the 2013 ACC/AHA cholesterol guideline also recom-

have noncardiac chest pain and were, therefore,

mended that when the treatment decision is unclear,

eligible for primary prevention. Nonobstructive CAD

he

paradigms

for

prevention

assessment of atherosclerotic burden by coronary ar-

upclassiﬁed 14% of women and men with a 10-year

tery calciﬁcation (CAC) or ankle brachial index can be

ASCVD risk of <7.5%, based on the pooled cohort

considered in selected primary prevention patients

equations, to a 10-year ASCVD risk of $7.5%, a level of

(2,4). Carotid intimal medial thickness did not

risk at which primary prevention statin therapy should

contribute additional risk information and so was

be strongly considered (2). The degree of reclassiﬁca-

not recommended (4).

tion was more prominent in African Americans than in

SEE PAGE 1031

Caucasians, and more prominent in men than women.
Conversely, they found 12% of those with a 10-year

Data to evaluate other measures of atherosclerotic

ASCVD risk of $7.5% by the Pooled Cohort Equations

burden such as computed tomography angiography

would be downclassiﬁed to a 10-year ASCVD risk

(CTA) were not available for the 2013 ACC/AHA

of <7.5% based on the absence of nonobstructive CAD.

guidelines (4). To begin to address this evidence gap,

Based on this modelling exercise, further research

in this issue of iJACC, Emami et al. (5) undertook a

to deﬁne the role of CT angiography seems reason-

modeling exercise to evaluate whether CTA has the

able. CAC has already been shown to upclassify or

potential to reclassify patients with nonobstructive

downclassify 10-year ASCVD risk estimates in a signiﬁcant proportion of intermediate risk patients (6).
However, CAC may not reﬂect the evolution of the
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the burden of disease in statin-treated patients (7).
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patients, and that such reclassiﬁcation improves

Finally, any evaluation of CTA for informing

ASCVD outcomes (8). However, lower levels of evi-

treatment decisions in primary prevention requires

dence or lower classes of recommendation (IIa “it is

an evaluation of cost effectiveness. Broad treatment

reasonable” or IIb “may be considered”) may be based

with generic statins has been shown to more cost

on improved ASCVD risk assessment.

effective than CAC reclassiﬁcation (11). CAC would

Clearly, development of the evidence base for CTA

only be cost effective if statins were expensive or if

will require the development of prospective cohorts

they signiﬁcantly affect quality of life. Neither con-

with careful assessment baseline and follow-up bio-

dition seems to be the case. Six of 7 statins are generic

markers and medication use. Evaluations of CAC and

and the rate of adverse events, including muscle

long-term ASCVD outcomes have been challenging in

events, is similar in the control and statin groups (12).

the face of contemporary trends of increasing statin

Recent data further suggest that statins reduce the

use. Therefore, appropriate statistical methods for

relative risk of cardiovascular events more in lower

time-varying exposures will be required. Moreover,

risk than higher risk patients, which may further alter

statin therapy increases dense calcium volume, sug-

the beneﬁt and risk of reclassiﬁcation across the

gesting that CTA could provide a better estimation of

range of ASCVD risk (13). Although CTA might provide

treatment response than CAC (9).

additional information for risk stratiﬁcation of statin-

In addition, ASCVD as deﬁned in the 2013 ACC/AHA

treated patients, assessment of plaque vulnerability

risk assessment guideline is the most pertinent risk

remains an important consideration and perhaps an

prediction outcome. ASCVD (nonfatal myocardial

important limitation. On the other hand, knowledge

infarction and stroke and cardiovascular death) is a

of plaque burden could improve adherence to pre-

more robust endpoint for non-Hispanic white women

ventive therapy. However, CAC studies have been

and African American women and men who have a

equivocal in this regard (14).

higher risk of stroke than non-Hispanic White men,

Risk prediction remains at best an inexact science—

who have a predominance of coronary heart disease,

for the individual patient the risk of event is either

the focus in most of the CAC literature (10).

zero or 100%. Therefore, improving ASCVD risk esti-

Whether CTA adds enough new information to the

mation remains an area of intense interest. Although

Pooled Cohort Equations, or other region- or country-

CTA could provide a better tool for guiding statin

speciﬁc equations, and CAC to reclassify patients

intensity, lifestyle, or nonstatin therapy, much work

toward or away from treatment will need to be deter-

remains to be done. Before undertaking further

mined. Cutpoints for reclassiﬁcation evolve or differ

investigation in this area, it would be prudent to

among guidelines; a range of cutpoints should be

determine the bounds for the treatment scenarios in

examined in more extensive supplementary sensi-

which the additional information provided by CTA, or

tivity analyses. Analyses by gender and race are also

any other test, would be cost effective or cost saving

important, analyses that also have been largely

in an increasingly limited health care resource

missing from the CAC literature until very recently.

environment.

The net beneﬁt of a treatment strategy also includes a consideration of harm, and this should be
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