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Background: The degree of coronary
artery calcification correlates with the
burden of atherosclerosis1 and can be
detected by noninvasive means such as
electron-beam CT scanning (EBCT).
Measurement of coronary calcification
may be useful for predicting adverse
cardiovascular events; however, studies
have produced inconsistent results.2,3

The main purpose of the St. Francis
Heart Study was to compare the prog-
nostic accuracy of coronary calcifi-
cation measured by EBCT with stan-
dard risk factors in a setting of primary
prevention.

Methods: A prospective, population-
based study was conducted at a single
hospital in New York State. Subjects
without symptoms of coronary artery
disease (CAD) between 50 and 70 years
of age were recruited between 1996 and
1999. All enrolled subjects underwent
EBCT and were assigned a calcium
score on the basis of the degree of cal-
cification visible in their coronary ves-
sels; a subset also underwent C-reactive
protein (CRP) measurement and risk
factor assessment. Patients assigned to
the active treatment arm (atorvastatin
and antioxidant vitamins) were ex-
cluded from this natural history com-
ponent of the study. Participants were
followed prospectively for all coronary
disease events, which were adjudicated

by a blinded, independent committee
of experts.

Results: Of 5393 eligible subjects who
underwent EBCT, 4903 did not receive
active treatment and were included in
the natural history component of the
study; follow-up data were available at
a mean of 4.3 years for 4613 patients, of
whom 1293 also had risk factor assess-
ment. Only 119 (2.6%) of the 4613 sub-
jects had cardiovascular events over the
follow-up period (40 had nonfatal myo-
cardial infarction or coronary death, 7
had a nonhemorrhagic stroke, 59 had
coronary revascularization, and 13 un-
derwent peripheral vascular surgery).
The relative risk for all CAD events was
9.6 (95% CI 6.7 to 13.9) among sub-
jects with calcium scores greater than
100 compared with subjects whose
scores were less than 100. The calcium
score predicted cardiovascular events
independent of CRP level and standard
risk factors, and it had a higher area
under the ROC (receiver-operating
characteristic) curve than did the Fram-
ingham risk index (0.79 v. 0.68, p =
0.0006). The CRP level was not signifi-
cantly associated with cardiovascular
events after adjustment for risk factors.
The calcium score appeared to enhance
risk stratification based on the Fram-
ingham index, particularly for subjects
at intermediate risk.

Commentary: This large prospective
study showed that coronary calcium
scoring by means of EBCT predicted
cardiovascular events independent of
traditional risk factors. In addition, the
calcium score augmented the Fram-
ingham risk index and could result in
some patients at intermediate risk be-
ing reclassified as being at high risk.
However, we were unable to estimate
the proportion of patients who could
be reclassified with EBCT because the
study did not provide the data. The
generalizability of the findings may be

limited because the study was con-
ducted at a single centre, had a low
participation rate and used an insensi-
tive CRP assay. In addition, the major-
ity of observed events were actually car-
diovascular procedures rather than
traditional cardiac events.

Clinical implications: Despite the
study’s results, routine coronary cal-
cium screening by means of EBCT is
not recommended, for a few important
reasons. First, an optimal coronary cal-
cium threshold has not been defined
and may be difficult to identify because
the amount of coronary calcification
differs according to age, sex and race.
Second, EBCT in a low-risk population
likely does not represent a cost-
effective strategy in this era of scarce
health care resources. Finally, there is
no evidence to date showing that rou-
tine coronary calcium screening could
lead to improved clinical outcomes. In
summary, many challenges and out-
standing issues still need to be re-
solved before coronary calcium screen-
ing can be considered in routine
clinical practice.
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Can coronary calcification

measured by CT predict

future coronary events?
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