
Commentary

Routine CAC-scoring prior to initiation of
statin therapy – a European perspective

Amir A Mahabadi1, Khurram Nasir2 and Tienush Rassaf1

The 2018 update of the American College of
Cardiology (ACC) and the American Heart
Association (AHA) guidelines on the management of
blood cholesterol afford the assessment of the coronary
artery calcification (CAC)-score to guide decisions for
statin therapy with a Class IIA recommendation.1 This
recommendation recognizes the imprecise nature of risk
prediction scores, especially for patients at intermediate
to high risk for future acute cardiovascular events.1

A CAC-score of zero reclassifies patients to a category
in which guidelines no longer recommend treatment
according to population based cohort studies.2,3 The
updated guidelines suggest that statin therapy may be
withheld or delayed in these patients. In contrast, a
CAC-score of greater than zero was found to increase
the likelihood of lifestyle modification and initiation or
continuation of pharmacological therapy.4 As a conse-
quence, leading preventive cardiologists in the United
States (US) suggest that CAC-scoring should be rou-
tinely performed among intermediate risk patients in
order to facilitate informed choices and limit unneces-
sary lipid lowering therapy. But AHA/ACC guidelines
as compared with European Society of Cardiology
(ESC) recommendations lead to markedly different
indications for initiation of statin therapy, when
applied to European primary prevention cohorts.5

Therefore, these recommendations may not be trans-
ferred to European populations.

In patients aged �40 years without known cardio-
vascular disease, AHA/ACC guidelines advise statin
therapy when the risk for atherosclerotic cardiovascular
disease (ASCVD) is �7.5% in 10 years.1 But the
ASCVD-score, which is based on US population
based studies, leads to a relevant overestimation of
10-year risk in European cohorts.6 Moreover, using
AHA/ACC compared with ESC guidelines in
European cohorts results in a tremendously higher
rate of indication for statin therapy (Figure 1).3,5

In contrast, CAC-score predicts cardiovascular events
in a graded fashion and independent of risk factor
based scoring algorithms.7 When following AHA/
ACC recommendations, the greatest value of CAC-
score is to down-classify patients with a CAC-score of

zero. The recommendations follow data indicating that
patients with a CAC-score of zero are at low 10-year
ASCVD risk and will not profit from medical lipid-
lowering therapy.2 Likewise, within the framework of
ESC guidelines, one in three individuals with recom-
mendation for lipid-lowering therapy can be reclassified
to a lower risk group by CAC-scoring.8 But in addition,
assessment of the CAC-score also has the added value
of identifying patients without indication for statin
therapy, who indeed are at increased risk.3 Therefore,
when following ESC recommendations, CAC-scoring
can be used to both down- and up-classify patients
with and without indication for statin therapy in appro-
priate risk groups (Figure 1). Irrespective of guidelines
used, assessment of CAC-score relevantly decreases the
number needed to treat for statin therapy by identifying
subgroups at increased 10-year risk, focusing statin
therapy to those with greatest benefit.2,3

Current ESC guidelines advocate that imaging based
testing may be considered for reclassification of patients
around the decisional thresholds. The guidelines
equivalently describe CAC-scoring, detection of carotid
plaque and assessment of ankle-brachial index as risk
modifiers in cardiovascular risk assessment. However,
CAC was found to outperform these other measures in
prediction of risk, stratification of risk groups and re-
classification.9

Following the overwhelming evidence, the CAC-
score of zero is broadly accepted as the threshold indi-
cating low risk with no need for medical lipid-lowering
therapy. However, CAC thresholds to initiate statin
therapy are less well established. The updated
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AHA/ACC guidelines suggest statin therapy for
patients with CAC-score of �100 or �75th percentile.1

For a CAC-score of >100 the absolute 10-year cardio-
vascular disease incidence was >7.5% in European and
US cohort studies.3,7 In contrast, age- and gender-spe-
cific percentile-based risk graduation is scarce.

When CAC-testing is considered, radiation exposure
is frequently of concern. However, using state-of-the-
art computed tomography scanners, effective doses of 1
mSv and below can routinely be achieved. For imple-
mentation of CAC-testing in daily primary prevention
practices, availability, cost-effectiveness and reimburse-
ment are of major relevance. Technical requirements
for CAC-scoring are relatively low compared with,
for example, computed tomography coronary angiog-
raphy. But lack of reimbursement in many European
countries leads to a limitation in implementation into
clinical routine and ultimately high costs. The emerging
focus of CAC-testing as a decision aid may accelerate
adoption for appropriate management and resource
allocation. Furthermore, recent studies have suggested
CAC guided statin allocation to be equally cost-
effective as compared with a ‘treat all’ strategy in inter-
mediate risk patients.10 This supports the notion that a
strategy of accounting for personal preferences is
economically feasible in guided preventive decisions.

In summary, there has been a recent transformation
of CAC-scoring from a mere screening test to a decision
aid via the ability of ‘power of zero’. CAC-testing
allows down-classification in a majority of patients at

increased risk according to traditional risk factors.
Within the context of ESC guidelines, CAC-testing
also affords additional benefits by up-classification of
patients with apparently low risk factor profile but high
coronary calcification as potential candidates for
intensified medical risk factor modification. Whenever
imaging-based assessment of subclinical atherosclerosis
is anticipated in primary prevention, estimation of the
CAC-score is the best single diagnostic test for reclas-
sification of cardiovascular disease risk. Following
updated AHA/ACC guidelines and beyond, the
ESC may strengthen the recommendation regarding
CAC-testing as prime choice.
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Figure 1. Statin indication according to AHA/ACC and ESC recommendations, when applied to a European primary prevention

cohort, and the ability of the CAC-score to reclassify on top of risk scoring algorithms (modified from Mahabadi et al.3).

AHA/ACC: American Heart Association/American College of Cardiology; ESC: European Society of Cardiology; CAC: coronary

artery calcification.
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