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Does coronary artery calcification
scoring still have a role in practice!?

Many
physicians
seem to use
coronary artery
calcification
scoring solely
as a means

to placate
‘worried well’
patients

374 CLEVELAND CLINIC JOURNAL OF MEDICINE

O TRY TO IDENTIFY AND TREAT people
T who are at highest risk of cardiovascular
events, including death, we use comprehen-
sive risk-prediction models. Unfortunately,
these models have limited accuracy and preci-
sion and do not predict very well.

See related article, page 370

Attractive, then, is the idea of using a
noninvasive imaging test to medasure coro-
nary atherosclerosis before it causes trouble
and thereby individualize the risk assessment.
Noncontrast computed tomography (CT) can
measure the amount of calcification in the
coronary arteries, and therefore it can esti-
mate the coronary atherosclerotic burden. It
seems like an ideal test, and calcification as a
marker of subclinical atherosclerosis has been
extensively investigated.

However, despite more than 2 decades of
use and data from hundreds of thousands of
patients, the test remains poorly understood.
Many physicians seem to use it solely as a
means of placating “worried well” patients and
do not truly appreciate its implications. Others
proceed to ordering CT angiography, a more
expensive test that involves the added risks
of using higher x-ray doses and iodinated con-
trast, even when a correctly interpreted calcifi-
cation score would provide ample information.

In this issue of the Cleveland Clinic Jour-
nal of Medicine, Chauffe and Winchester re-
view the utility of coronary artery calcifica-
tion scoring in current practice. We wish to
supplement their review by suggesting some
considerations to take into account before or-
dering this test:
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e Does the patient have symptoms of coronary
artery disease, and what is his or her risk-fac-
tor profile? Baseline patient characteristics
are important to consider if we are to use
this test appropriately.

e How should the result be interpreted, and does
the ordering physician have the confidence to
accept the result?

B BEST USED IN ASYMPTOMATIC PATIENTS
AT INTERMEDIATE RISK

Many large retrospective and prospective reg-
istries have demonstrated the predictive value
of coronary artery calcification in diverse co-
horts of patients without symptoms.

In three prospective registries—the Multi-
Ethnic Study of Atherosclerosis' (MESA)
with 6,722 patients, the Coronary CT An-
giography Evaluation for Clinical Outcomes’
(CONFIRM) with 7,590 patients, and the
Heinz Nixdorf Recall (NHR) study® with
4,129 patients—most of the patients who had
heart attacks had a calcification score greater
than 100. And conversely, data from more
than 100,000 people show that the absence of
calcification (ie, a score of 0) denotes a very
low risk (< 1% over 5 years).'-®

The pretest probability of coronary artery
disease needs to be considered. The data clearly
indicate that a Bayesian approach is warranted
and that coronary artery calcification scoring
should mainly be done in patients at inter-
mediate or low-intermediate risk. Trials have
shown that calcification scoring will reclassify
more than 50% of intermediate-risk patients
into the high-risk or low-risk category.’

The implications of these findings were elo-
quently assessed in the Justification for the Use
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of Statins in Prevention: an Intervention Trial
Evaluating Rosuvastatin (JUPITER). In this
trial, it was estimated that for patients with no
calcification who would otherwise fulfill the cri-
teria for treatment with a statin, 549 patients
would need to be treated to prevent one coro-
nary event, compared with 24 similar patients
with a calcification score greater than 100.7

Although such analyses have potential
shortcomings, in this era of greater concern
about how to allocate finite resources, using a
simple, inexpensive test to individualize long-
term treatment is an attractive idea. Further,
measuring calcification does not appear to
increase testing “downstream” and indeed re-
duces it as compared with no calcification scor-
ing. It also results in better adherence to drug
therapy and lifestyle changes.

Because calcification scoring provides ad-
ditional prognostic data and accurately dis-
criminates and reclassifies risk, the Ameri-
can College of Cardiology and the American
Heart Association have awarded it a class Ila
recommendation for asymptomatic patients at
intermediate risk, meaning that there is con-
flicting evidence or a divergence of opinion
about its usefulness, but the weight of evi-
dence or opinion favors it.®

I ITS ROLE IS MORE CONTROVERSIAL
IN SYMPTOMATIC PATIENTS

Perhaps a less established and more controver-
sial use of coronary artery calcification scor-
ing is in patients who are having coronary
symptoms. In patients at high cardiovascular
risk, this test by itself may miss an unaccept-
able number of those who truly have signifi-
cant stenoses.” However, when the appropri-
ate population is selected, there is substantial
evidence that it can be an important means of
risk stratification.

In patients at low to intermediate risk, the
absence of calcification indicates a very low
likelihood of significant coronary artery steno-
sis, as demonstrated in the Coronary CT Angi-
ography Evaluation for Clinical Outcomes: An
International Multicenter (CONFIRM) regis-
try.l% In the 10,037 symptomatic patients eval-
uated, a score of O had a 99% negative predic-
tive value for excluding stenosis greater than
70% and was associated with a 2-year event
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rate less than 1%. These data were supported
by a meta-analysis of nearly 1,000 symptom-
atic patients with a score of 0, in whom the
2-year event rate was less than 2%.*

Taken together, these data suggest that
the absence of coronary calcification in
people at low to intermediate risk indicates
a very low likelihood of significant stenotic
coronary artery disease and foretells an ex-
cellent prognosis.

These data have already been incorporated
into the British National Institute for Health
and Clinical Excellence (NICE) guidelines, in
which calcification scoring is an integral part
of the management algorithm in patients with
chest pain who are at low risk.

B WHY NOT JUST DO CT ANGIOGRAPHY?

But why bother with coronary artery calcifica-
tion scoring when we can do CT angiography
instead? The angiography scanners we have
today can cover the entire heart in a single
gantry rotation. Dual-source scanners provide
temporal resolution as low as 75 ms, and se-
quential, prospective electrocardiographic
gating and iterative reconstruction can rou-
tinely achieve scans with doses of radiation as
low as 3 mSv that provide coronary artery im-
ages of exquisite quality.

On the other hand, calcification scoring
is fast and easy to perform and poses less po-
tential harm to the patient, since it uses lower
doses of radiation and no contrast agents. In
addition, the quantification is semi-automat-
ed, so the results can be interpreted quickly
and are reproducible.

In the CONFIRM trial, prediction by CT
angiography was no better than calcification
scoring in asymptomatic patients, so it is not
recommended in this population.? In symp-
tomatic patients, the CONFIRM trial data
suggest that almost 1,000 additional CT an-
giography procedures would need to be done
to identify one myocardial infarction and
more than 1,500 procedures to identify one
patient at risk of death missed by calcifica-
tion scoring of 0 in patients at low to inter-
mediate risk.!!

Chauffe and Winchester nicely summarize
the limitations of calcification scoring. How-
ever, we would emphasize the potential impli-
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cations of the above findings. Appropriately
utilized, calcification scoring is safe, reproduc-
ible, and inexpensive and helps individualize
treatment in asymptomatic patients at low to
intermediate risk, thereby avoiding under- and
overtreatment and potentially reducing down-
stream costs while improving compliance.

In patients at low to intermediate risk who

present with chest pain, documenting the ab-
sence of calcification can rationalize down-
stream testing and reliably, quickly, and safely
permit patient discharge from emergency de-
partments. In a time of increasing costs and pa-
tient demands and finite resources, clinicians
should remain cognizant of the usefulness of
evaluating coronary artery calcification. [ |
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