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Introduction

For decades, physicians have used risk
assessment to determine prognosis and in-
stitute preventive therapy for their patients.
Much of this has been based on risk assess-
ment systems like the Framingham risk
score (FRS), a multivariable statistical
model which employs age, sex, smoking
history, blood pressure, cholesterol, high-
density lipoprotein cholesterol, blood glu-
cose level, and history of diabetes to esti-
mate coronary event risk in individuals
without prior coronary heart disease1.

Prediction models based on coronary
heart disease risk factors, such as the FRS,
have acknowledged limitations in their
ability to determine which individuals will
or will not experience coronary heart dis-
ease1,2. One suggested approach to improv-
ing risk prediction over the FRS is the
quantification of coronary artery calcium
score (CACS) using computed tomogra-
phy3-9. 

Coronary artery calcium score and
coronary heart disease

In our recent article10, we reported a sig-
nificant association between CACS and
subsequent coronary heart disease events in
non-diabetic adults with intermediate coro-
nary heart disease risk. We further reported
that the addition of CACS to FRS signifi-
cantly increased the power and discrimina-
tion of FRS for predicting subsequent coro-
nary heart disease events. Figure 1 shows
the relationship between predicted event
rates and CACS as well as Framingham
risk. 

Our results provide data based support
for the most recent guidelines from the

American College of Cardiology and the
American Heart Association (ACC/AHA)3

regarding the use of coronary calcium
scanning. The results of our study validate
the use of coronary calcium scanning in
persons at intermediate risk of having coro-
nary heart disease events. A physician
treating an asymptomatic patient with no
known coronary disease but with a lipopro-
tein level that puts him in the intermediate
risk range can now refer that person for cal-
cium scanning with the expectation that the
result will help guide subsequent preven-
tive treatment. 

Screening by coronary artery
calcium score

Does this mean that coronary calcium
scanning can prolong the lives of people
who are at intermediate risk of developing
coronary heart disease? Unfortunately, we
do not yet have the answer to this question.
There has been no clinical trial of coronary
computed tomographic scanning for calci-
fication. Thus our studies, and those of oth-
ers which have shown similar results, do
not give coronary calcium screening the
same validity as the screening mammo-
gram for breast cancer11, for which there
have been several clinical trials. As the
ACC/AHA guidelines stated, calcium
screening may be helpful in risk stratifica-
tion only if used by a physician knowl-
edgeable in this field and who understands
a specific patient’s clinical and life situa-
tion. In the United States for example, there
has been a tendency to promiscuously mar-
ket imaging tests directly to consumers, ei-
ther as a separate screening for atheroscle-
rosis or in combination with more standard
risk assessment. Using CACS as if it were
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the “mammogram of the heart”12 is unfounded and may
do more harm than good. 

Conclusion

Our findings, coupled with those of other investiga-
tors, provide preliminary data germane for the planning
of a large-scale clinical trial of coronary calcium
screening alone or in combination with other screening
tests for subclinical atherosclerosis. Such a trial is sore-
ly needed to determine if disease screening for coro-
nary calcium or other measures of subclinical athero-
sclerosis are effective in preventing death and morbidi-
ty from heart disease. The initial investment in such a
trial, though significant, pales in comparison to the po-
tential benefit if coronary calcium proves to have merit
as a preventive tool. A country such as Italy where com-

mercial use of calcium screening is not yet widespread
would be ideal for such a trial.

References

1. Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silber-
shatz H, Kannel WB. Prediction of coronary heart disease
using risk factor categories. Circulation 1998; 97: 1837-47.

2. Group DP. Prediction of mortality from coronary heart dis-
ease among diverse populations: is there a common predic-
tive function? Heart 2002; 88: 222-8.

3. O’Rourke RA, Brundage BH, Froelicher VF, et al. Ameri-
can College of Cardiology/American Heart Association ex-
pert consensus document on electron-beam computed to-
mography for the diagnosis and prognosis of coronary
artery disease. Circulation 2000; 101: 126-40.

4. O’Malley PG, Taylor AJ, Jackson JL, Doherty TM, Detrano
RC. Prognostic value of coronary electron-beam computed
tomography for coronary heart disease events in asympto-
matic populations. Am J Cardiol 2000; 85: 945-8.

5. Detrano RC, Wong ND, Doherty TM, et al. Coronary calci-
um does not accurately predict near-term future coronary
events in high-risk adults. Circulation 1999; 99: 2633-8.

6. Kondos GT, Hoff JA, Sevrukov A, et al. Electron-beam to-
mography coronary artery calcium and cardiac events: a 37-
month follow-up of 5635 initially asymptomatic low- to in-
termediate-risk adults. Circulation 2003; 107: 2571-6. 

7. Raggi P, Cooil B, Callister TQ. Use of electron beam to-
mography data to develop models for prediction of hard
coronary events. Am Heart J 2001; 141: 375-82.

8. Wong ND, Hsu JC, Detrano RC, Diamond G, Eisenberg H,
Gardin JM. Coronary artery calcium evaluation by electron
beam computed tomography and its relation to new cardio-
vascular events. Am J Cardiol 2000; 86: 495-8. 

9. Arad Y, Spadaro LA, Goodman K, Newstein D, Guerci AD.
Prediction of coronary events with electron beam computed
tomography. J Am Coll Cardiol 2000; 36: 1253-60.

10. Greenland P, LaBree L, Azen SP, Doherty TM, Detrano RC.
Coronary artery calcium score combined with Framingham
score for risk prediction in asymptomatic individuals. JAMA
2004; 291: 210-5.

11. Kerlikowske K, Grady D, Rubin SM. Efficacy of screening
mammography - a meta-analysis. Cancer 1995; 75: 1619-26.

12. Detrano R. A treatise on the mammogram of the heart. Prev
Cardiol 2002; 5: 68-70.

RC Detrano, V Romero - Coronary artery calcium screening

422

Ital Heart J Vol 5 June 2004

0%

4%

8%

12%

16%

20%

0-9% 10-15% 16-20% 21% +

Framingham Risk Score (FRS)

F
R

S
 p

lu
s
 l
o

g
(C

A
C

S
)

CACS=0

CACS 1-100

CACS 101-300

CACS 301+

Figure 1. Predicted event rates for coronary death or non-fatal myocar-
dial infarction, stratified by four levels of Framingham risk score and
four levels of the coronary artery calcium score (CACS). Pairwise analy-
ses compared the highest CACS level (CACS > 300) with each of the low-
er levels of CACS within each Framingham risk score group.


