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Numerous clinical studies have shown that coronary artery calcium scoring provides
substantial incremental risk prediction beyond conventional coronary risk factors for
coronary heart disease events. About half of all patients with coronary artery disease
(CAD) present initially with unexpected myocardial infarction or sudden death. Early
identification of this subgroup of patients is vital for institution of intensive, early 
preventive measures to decrease morbidity and mortality due to CAD.
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Coronary artery disease (CAD) is the leading cause of mortality in both
men and women in the United States. According to estimates, the an-
nual incidence for a first myocardial infarction (MI) is 610,000 and for

recurrent MI is 325,000. In 2006, one of every six deaths in the United States
was attributed to coronary heart disease (CHD). The National Ambulatory Med-
ical Survey data show that patients with a primary diagnosis of CHD comprised
approximately 79.7 million visits to physician offices, emergency departments,
and outpatient clinics. By American Heart Association computation, inpatient
cardiovascular procedures and surgeries have increased by 33% from 1996 to
2006. The estimated direct and indirect cost of CHD for 2010 is $177.1 billion.1

Due to the enormous economic burden, in addition to the morbidity and mor-
tality associated with CAD, various studies have been undertaken to identify a
diagnostic test that could risk stratify patients for the presence or absence of
CAD, especially in those who are at intermediate to high risk according to other
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scales, such as the Framingham Risk
Assessment score (FRS). Approxi-
mately 50% of patients with clinical
CAD present initially with an unex-
pected MI or sudden death (Figure 1).
Identifying this group of asymp-
tomatic patients is critical because
intensive preventive interventions in
such patients might avert sudden
and unexpected outcomes of CAD.2-4

Coronary Artery Calcium 
Measurement
Recent studies have recommended
coronary artery calcium (CAC) mea-
surement as a noninvasive test to risk
stratify asymptomatic patients into
low-, intermediate-, or high-risk
groups. Absence of CAC has been
found to be associated with a very low
risk of future cardiovascular events in

symptomatic as well as asymptomatic
individuals.5,6 Numerous trials have
shown the value of calcium scoring

over traditional risk factor assess-
ment. The intermediate-risk group
identified by various traditional risk
assessment models constitutes a
dilemma to physicians and the pres-
ence of a high coronary calcium score
in this group necessarily alters clinical
decision making in favor of more ag-
gressive risk modification.

A normal coronary artery should
have no calcifications. The correla-
tion of CAC and the presence of
atherosclerosis has been demon-
strated by various histopathologic
studies. There also appears to be a
modest relationship between the
extent of coronary artery calcifica-
tion and the severity of luminal
stenosis.7-11

Numerous studies have shown
plaque burden to be a better deter-

minant of future coronary events.
Myocardial perfusion scintigraphy
(MPS) and stress echocardiography

are invaluable in diagnosis of ob-
structive coronary disease, but can-
not be used to estimate total plaque
burden. Noncontrast cardiac com-
puted tomography (CT) imaging
serves as an anatomic, noninvasive
test to visualize presence of calcified
plaque.12-14 Contrast multislice car-
diac CT angiography can detect cal-
cified plaques, noncalcified plaques,
and mixed plaques.

CAC Versus Traditional Risk
Factor Assessment
The St. Francis Heart Study at-
tempted to determine the prognostic
accuracy of electron beam tomogra-
phy (EBT) scanning of the coronary
arteries, and the relationship of
coronary calcification to standard
coronary disease risk factors and
C-reactive protein, in predicting
atherosclerotic cardiovascular dis-
ease (ASCVD) events in apparently
healthy middle-aged subjects. The
study involved EBT scanning of 4903
asymptomatic individuals aged 50 to
70 years who were then followed for
ASCVD events. The relative risk for
ASCVD events was 9.6 (95% confi-
dence interval [CI], 6.7-13.7) among
individuals with a CAC threshold �
100 compared with individuals with
a CAC threshold � 100. CAC score
(CACS) was found to be superior in
predicting ASCVD events and actu-
ally predicted CAD events indepen-
dently of standard risk factors and
C-reactive protein (P � .004). CAC
scoring also enhanced stratification
of individuals falling into the Fram-
ingham categories of low, intermedi-
ate, and high risk (P � .0001).15

Polonsky and colleagues16 demon-
strated that inclusion of CACS in a
predictive model based on tradi-
tional risk factors significantly im-
proved the prediction of future CHD
events. Participants from the Multi-
Ethnic Study of Atherosclerosis
(MESA) trial were subject to two

Figure 1. Initial presentation in patients diagnosed with CHD. CHD, coronary heart disease; MI, myocardial in-
farction. Adapted with permission from Murabito JM et al.42 
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Numerous trials have shown the value of calcium scoring over traditional
risk factor assessment.
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models for risk stratification. Model
1 was based on traditional risk fac-
tors including age, sex, tobacco use,
systolic blood pressure, use of anti-
hypertensive medications, total and
high-density lipoprotein cholesterol,
and race/ethnicity. Model 2 included
CACS along with these risk factors.
Using model 1 the area under the re-
ceiver operating characteristic curve
for prediction of CHD events was
0.76 (95% CI, 0.72-0.79) and this in-
creased to 0.81 (95% CI, 0.78-0.84; P
� .001) using model 2. A total of
69% of the study population was
classified into either highest- or
lowest-risk categories using tradi-
tional risk factors, which increased to
77% when including CACS. This
resulted in an additional 23% of those
who experienced events to be reclassi-
fied as high risk, and an additional
13% of those who did not have
events were reclassified as low risk.16

Sarwar and associates6 reviewed
more than 85,000 subjects participat-
ing in 49 studies to study the diagnos-
tic and prognostic value of the ab-
sence of CAC in symptomatic and
asymptomatic patients. In the asymp-
tomatic group, the incidence of ad-
verse cardiovascular events was 0.47%
in more than 29,000 subjects with a
CAC � 0 and 4.14% in subjects with
CAC � 0. In the symptomatic group
1.8% of the subjects with CAC � 0
had a cardiovascular event in contrast
to 8.99% of subjects with CAC � 0.
The authors also reviewed 18 studies
to compare the diagnostic potential of
CACS with invasive coronary angiog-
raphy (ICA). Results showed a sensitiv-
ity of 98% and specificity of 40%, with
a negative predictive value of 93% for
detection of significant CAD.6

CAC Versus ICA
ICA has been regarded as the gold
standard for the diagnosis of CAD. It
is estimated that approximately 1.5
million diagnostic ICAs are per-

formed annually in the United
States; 25% to 40% of individuals re-
ferred for elective ICA are found to
have no significant coronary artery
lesions. According to the Agency for
Healthcare Research and Quality
Healthcare Cost and Utilization Pro-
ject estimates, mean hospital charges
for a diagnostic coronary catheteriza-
tion are $31,181, with an in-hospital
death rate of 0.79%.17-19 CAC scoring
compares favorably with ICA as it is

a rapid and simple method that re-
quires no patient preparation, in-
volves lower radiation exposure as
compared with ICA and MPS, is re-
producible, and requires no iodine
contrast. According to the American
Association of Physicists in Medicine
Task Group 23 report, typical radia-
tion exposure during CAC CT is 1 to
3 mSv, compared with 5 to 10 mSv
during a diagnostic coronary an-
giogram, and 35 to 40 mSv during a
201Tl myocardial perfusion scan.20

CACS Versus MPS
Rozanski and colleagues21 assessed
the frequency of cardiac death and MI
over a mean follow-up of 32 ± 16
months in 1153 patients undergoing
both CAC scanning and MPS. The
frequency of myocardial ischemia
rose with increasing CACS (P � .001).

Chang and associates22 sought to
study the relationship between
CACS and single-photon emission
computed tomography (SPECT) re-
sults in predicting cardiac events. A
total of 1126 asymptomatic subjects
with no known cardiovascular dis-
ease (CVD) underwent CACS deter-
mination by EBT and stress SPECT
imaging within a median of 56 days.
Primary events were cardiac death,

nonfatal MI, and coronary revascu-
larization with bypass surgery or
percutaneous approach. Secondary
events included events of all-cause
mortality and nonfatal MI. Median
follow-up was 6.9 years. FRS was
found to be low in 16.2%, intermedi-
ate in 77.9%, and high in 5.9% of pa-
tients. Abnormal SPECT results were
observed in 13% of subjects, out of
whom 14% had a fixed defect, 62%
had a partially reversible defect, and

24% had a completely reversible
defect. Figures 2 and 3 show the
observed relationship between tradi-
tional risk factor scoring (FRS) with
CACS severity and SPECT results in
the study population.

It was observed that out of 83.2%
of subjects with a normal SPECT
scan, 78.3% were in the intermediate
risk category, and 4.9% were in the
high-risk category per FRS. Also
observed was that the prevalence of
abnormal SPECT increased with
increasing CACS (P � .001). Subjects
with a CACS � 100 had less than 2%
prevalence of abnormal SPECT and
this prevalence increased to 9.8% in
those with a CACS between 101 and
400, and to 31% in those with a
CACS � 400 (P � .001). Similarly,
prevalence of early revascularization
procedures in study subjects in-
creased with increasing CACS, with a
prevalence of 0% in those with a
CACS � 100 to a prevalence of 3% in
subjects with a CACS � 400.

Increasing CACS and the presence
and extent of abnormal SPECT scans
represent an increased risk of total car-
diac events and all-cause death/MI.
The total and all-cause death/MI
event rates were low, at � 1% and
� 0.5%, respectively, in subjects with a

CAC scoring compares favorably with ICA as it is a rapid and simple method
that requires no patient preparation, involves lower radiation exposure as
compared with ICA and MPS, is reproducible, and requires no iodine contrast.

Coronary Artery Calcium Scoring continued
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normal SPECT scan. However, even in
these subjects, total cardiac and all-
cause death/MI event rates increased
significantly with increased CACS,
with an annualized total cardiac event
rate of 1.3% in those with a CACS of
101 to 400 and 2.97% in patients with
a CACS � 400. The annualized all-
cause death/MI rates were 1.25% in
subjects with normal SPECT scans and
a CACS between 101 and 400, and
2.05% in those with a CACS � 400.22

Racial Differences in CAC and
Coronary Events
Sirineni and colleagues23 used data
from the MESA trial to predict the
coronary age of individuals from
four different ethnic groups: white,
black, Hispanic, and Chinese.
Analysis revealed the calculated
50th CACS percentile was highest
for white patients of both sexes,
with white males having the high-
est scores among all groups stud-
ied. Chinese subjects had the low-
est CACS in both sexes and also
overall.23 Another study by Do-
herty and coworkers24 enrolled
1375 asymptomatic but high-risk
individuals based on risk factor
analysis and calculations using the
FRS algorithm. Digital subtraction
fluoroscopy was used to calculate
coronary calcium in all subjects,
who were then followed annually.
Traditional risk factors were also
assessed at the time of digital
subtraction fluoroscopy. Results
revealed that prevalence of coronary
calcium was 59.9% in white sub-
jects and 35.5% in black subjects
(P � .0001); however, despite a lower
prevalence of coronary calcium, a
higher percentage of black subjects
suffered from a CHD endpoint
(CHD death, nonfatal MI, new-
onset angina, or performance of a
revascularization procedure) than
whites during the follow-up period
(Figure 4).24
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Coronary Artery Calcium Score

Figure 2. Relationship between Framingham risk score (low, intermediate, and high) and coronary artery calcium
score (CACS) severity. Adapted with permission from Chang SM et al.22 

Figure 3. Relationship between Framingham risk score (low, intermediate, and high) and SPECT results. PDS, per-
fusion defect size; SPECT, single-photon emission computed tomography. Adapted with permission from Chang SM
et al.22
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CAC in Patients With Diabetes
and Patients With Metabolic
Syndrome
Subjects with the metabolic syndrome
(MetS) have insulin resistance, in addi-
tion to a cluster of cardiovascular risk
factors, including hypertension, low
high-density lipoprotein, elevated
triglycerides, and obesity.25 Diabetes is
already recognized as a CAD equiva-

lent. Subjects with MetS have also been
demonstrated to have threefold greater
risk for CHD and stroke and a fivefold
greater risk for cardiovascular mortal-
ity.26 Prevalence of CAC has already
been shown by many studies to be sen-
sitive in detecting clinical CAD in pa-
tients with type 1 diabetes. Wong and
associates27 enrolled 1823 subjects, of
whom 15% had MetS and 8% were di-
abetic. Clinical characteristics were ob-
tained followed by CAC scanning.

Prevalence of CAC was highest among
those with diabetes (67%), prevalence
was 57% in those with MetS, and was
47% in those with neither condition
(P � .0001).27

Raggi and coworkers28 followed
10,377 asymptomatic subjects with
no known CAD, who were referred
for coronary calcium screening with
EBT by their primary care physicians

based on presence of established risk
factors for atherosclerosis. Overall
mortality, using Cox survival curves,
was observed to be significantly
greater in subjects with diabetes (P �

.0001) than in those who were not
diabetic. Also, mortality was seen to
increase with rising CACS levels.
Figure 5 illustrates 5-year survival in
certain patient subsets who under-
went EBT.28 These studies reinforce
the assumption that CAC measure-

ment is a useful tool for risk stratifi-
cation of patients with diabetes and
MetS.

Taylor and associates29 screened
1640 men between the ages of
40 and 50 years for CHD risk fac-
tors and CAC. Individuals were
followed up annually by telephone
and community-based initiation
and persistence of aspirin and
statin therapy were observed. Pa-
tients with CAC were significantly
more likely to receive aspirin (53%
vs 32.3%; P � .001) and to receive
statins (48.5% vs 15.5%, P � .001)
than those without CAC.

Progression of CAC
Min and colleagues30 attempted to
address temporal conversion of CAC
and factors that might influence pro-
gression of CAC. Their study en-
rolled 422 patients with an initial
CAC � 0, who were followed with
CAC scanning annually until they
reached a CAC � 0. Another cohort
of 621 individuals who had at least
two simultaneous CAC scans with
one scan showing a CAC � 0 was
also enrolled. Information about tra-
ditional CHD risk factors was
collected from the study subjects. Fig-
ure 6 shows the conversion rate for
subjects from CAC � 0 to CAC � 0.

Progression of CACS was observed
in 80% of subjects with an initial CAC
� 0 during a mean follow-up of 1.9 �
1.1 years. The strongest independent
predictor of CAC progression or con-
version, in multivariate Cox regres-
sion, was found to be an initial CAC �
0 (hazard ratio, 14.96; 95% CI, 11.22-
19.96; P � .001). Based on the study
results, the conversion rate for an ini-
tial CAC scan with CAC � 0 was ex-
tremely low in the first 2 years. An-
other noticeable observation was that
individuals with a higher baseline
CACS had a higher rate of CAC in-
crease during the follow-up period.
Certain traditional CHD risk factors,

Coronary Artery Calcium Scoring continued
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Figure 4. Racial differences in prevalence of CAC and CHD endpoints. CAC, coronary artery calcium; CHD, coro-
nary heart disease; MI, myocardial infarction. Adapted with permission from Doherty TM et al.24
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Prevalence of CAC has already been shown by many studies to be sensitive
in detecting clinical CAD in patients with type 1 diabetes.
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including age (P � .001 for age � 50),
diabetes (P � .001), hypertension (P �

.021), and smoking (P � .001), were
found to be independently associated
with incident CAC conversion among
patients with CAC � 0.30

CAC in Risk Stratification 
of Renal Transplant 
Candidates
The Chronic Renal Failure (CRF)
service at Instituto do Coração (São
Paulo, Brazil) studied 97 CRF pa-

tients on hemodialysis who were
being considered for renal transplan-
tation; the objective was to compare
the accuracy of multidetector com-
puted tomography in the detection
of obstructive CAD and to predict
major adverse cardiovascular events
in this patient population as com-
pared with invasive coronary angiog-
raphy. The mean Agatston score
among study group members was
580.6 � 1102.2; 14 subjects had a
CAC � 0. Subjects with significant
CAD on ICA were assessed for cal-
cium scores. Of the 14 subjects with
CAC � 0, 28% had � 50% stenosis
on ICA and only 14% had � 70%
stenosis on ICA. In subjects with a
CAC between 400 and 999, approxi-
mately 80% had � 50% stenosis and
40% had � 70% stenosis on ICA.
Thus, increasing calcium score in
CRF patients represents an incre-
mental increase in obstructive CAD.
The calcium score obtained were also
investigated at different cutoff levels
as predictive of cardiovascular
events; correlation between calcium
score and events among CRF pa-
tients was significant for an Agatston
score of 400, thus underlining its
predictive potential for major ad-
verse cardiovascular events in this
subject population. Figure 7 shows
the diagnostic accuracy of calcium
score in this particular study.31

Effect of Treatment Strategies
on CAC Progression
CAC scoring is a noninvasive mea-
sure of coronary atherosclerosis and
its utility has been tested in various
studies to determine whether it
could serve as a reliable surrogate
for clinically relevant endpoints
such as MI and cardiovascular
death. McCullough and Chin-
naiyan32 performed a literature
search and analyzed data from 10
trials to compute the weighted

Figure 5. Comparing Cox proportional hazards 5-year survival in subsets of diabetic patients with relation to coro-
nary calcium scores (CCS). Adapted with permission from Raggi P et al.28

60

80

100

120

40

20

0

CCS (0–10) CCS (11–100) CCS (101–400) CCS (401–1000) CCS �1,000

Female Diabetic Patients Diabetic Patients with Hyperlipidemia

Diabetic Patients with Hypertension Diabetic Patients with Age � 70 y

Pa
ti

en
ts

 (
%

)

12

14

10

8

6

4

2

0.5
1.2

5.7
6.2

11.6

0
1 Year (%) 2 Years (%) 3 Years (%) 4 Years (%) 5 Years (%)

Pa
ti

en
ts

 (
%

)

Figure 6. Percentage of subjects converting from CAC � 0 to CAC � 0. CAC, coronary artery calcium. Adapted
with permission from Min JK et al.30
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Results from the CVD group
showed a baseline CACS of 391.5
(range, 108.0-563.0) and the mean
weighted annualized CAC increase
was 16.9%. Results from the CKD
group yielded a mean weighted
baseline CACS of 923.0 (range,
340.0-1712.0) and the mean
weighted annualized CAC increase
was 18.4%. Despite a differential
treatment effect on the change
in CAC, this analysis failed to
show any vivid and consistent ef-
fect of a specific therapy on CACS
progression.32

Prospective studies such as the
Scottish Aortic Stenosis and Lipid
Lowering Therapy, Impact on Regres-
sion trial investigators (SALTIRE), the
St. Francis Heart Study, and other
recent observational studies have
revealed that statin therapy does not
result in regression of CAC. It is
believed that statins may decrease
overall plaque volume due to their ef-
fect on reduction of lipid core.33 The
Coronary Artery Calcification Treat-
ment with Zocor (CATZ) trial34

showed a decrease in low-density
lipoprotein level by 42% in the active
treatment group, but interestingly re-
vealed a progression of CACS in the
statin treatment group by 9% com-
pared with 5% in the placebo group.

Role of Cardiac CT in Asia
The pattern of disease, demographic
details, and the healthcare system in
Asian countries differ vastly from
those of the United States. Recently a
working group formed by the Asian
Society of Cardiovascular Imaging
(ASCI)35 rated the clinical indications
for cardiac CT with reference to
clinical practice in Asia. Out of 51
indications rated on a scale of 1 to 9,
33 were found to be appropriate
(score, 7-9), 14 uncertain (score, 4-6),
and 4 inappropriate (score, 1-3).
Notably, ASCI rated the use of
calcium score in patients placed in
moderate- and high-risk groups by
FRS as appropriate.35

Role of CAC Scoring in 
Coronary Risk Stratification
The Heinz Nixdorf Recall Study36 en-
rolled 4129 subjects without overt
CAD at baseline; traditional risk fac-
tors and CACS were measured. Sub-
jects were risk stratified based on the
FRS and National Cholesterol Educa-
tion Panel Audit Treatment Panel III
guidelines. Subsequently, subjects
were reclassified based on their CACS
and followed for 5 years; 93 primary
endpoints were observed among
4129 subjects—31% were coronary
deaths and 69% were nonfatal MIs.
Subjects in the FRS intermediate-risk
group with a low CACS had an event
rate of only 1.4%, which was similar
to those in the low FRS category.
Similarly, the FRS intermediate-risk
subjects with a high CAC had an
event rate of 8.7%, which was com-
parable with the high FRS risk cate-
gory. Thus, CAC scoring helped
achieve high net reclassification

mean annualized rate of CAC pro-
gression for a variety of therapies
tested in these trials. Five of the tri-
als included subjects at risk for or
with CVD and the other five were
composed of subjects with chronic
kidney disease (CKD). Therapies in
the CVD group included statins,
placebo, and antihypertensive
drugs. In the CKD group, the main
comparison was between sevelamer
hydrochloride (a non–calcium-
containing phosphate binder) and
calcium-based binders.

Figure 8 illustrates the values of
baseline CACS as a mean in the
treatment arm of these trials, along
with subsequent follow-up CACS.
In some trials the annualized rate of
CAC progression was reported by
the respective authors and in some
cases McCullough and Chin-
naiyan32 extracted the values based
on the baseline and follow-up
CACS and duration of follow-up.
Figure 9 shows the annualized CAC
progression rates in the respective
trials.

Coronary Artery Calcium Scoring continued
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Figure 7. Diagnostic accuracy of calcium score 75th percentile in the MESA study compared with invasive coro-
nary angiography. MESA, Multi-Ethnic Study of Atherosclerosis; NPV, negative predictive value; PPV, positive pre-
dictive value. Adapted with permission from Rosário MA et al.31
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rates of 21.7% (and even as high as
30.6%) in subjects at intermediate
risk as measured by traditional risk
factors. However, caution is advised
when applying CAC data to low-risk
subjects because that may lead to un-
necessary radiation exposure as well
as an increase in cost. In the high-
risk subjects with low CAC the event
rates were low, but these subjects
were found to be on risk-modifying
therapy that could have affected the
final event rate.36

The Rotterdam study,37 a
population-based study of subjects
with a mean age of 69.6 ± 6.2 years, has

endorsed the same inference and
shown that addition of CAC to the
FRS model led to the reclassification of
� 50% of study participants who had
initially been placed in the intermedi-
ate risk category. The study suggested
empirically derived cutoff values of
615 Agatston units, at which point in-
dividuals should be up-graded from in-
termediate to high risk, and 50 Agat-
ston units, at which point individuals
should be down-graded to low risk.37

Conclusions
CVD is among the leading causes of
death in the adult population. Ef-

fective prevention to reduce the
prevalence of atherosclerosis, such
as lifestyle modification and med-
ical therapy, is a logical approach.
Risk stratification using history,
physical examination, biomarkers,
and tools such as the FRS can iden-
tify subsets of the general popula-
tion at low or high risk, but a sig-
nificant number of subjects remain
at indeterminate risk. CT is a com-
plementary tool for the quantifica-
tion of atherosclerotic plaque bur-
den. Coronary artery calcification
occurs only in the setting of ather-
osclerosis. Total CACS is strongly
associated with total atherosclerotic
plaque burden. CACS is predictive
of major cardiovascular events and
can be used to further modify car-
diovascular risk, especially in the
intermediate-risk group. Subjects
who fall into the intermediate-risk
group who have high CACS should
be referred for MPS; coronary an-
giography should be reserved for
subjects with inducible myocardial
ischemia on MPS. In asymptomatic
subjects, the absence of CAC pre-
dicts an excellent survival, with 10-
year cardiac event rates of approxi-
mately 1%, and can be used to
emphasize lifestyle modifications
rather than medical therapy. In
contrast, increasing cardiac events
are most associated with increasing
CACS. Patients with increasing
CACS should receive aggressive
lifestyle modifications and medical
therapy. The role of CACS has also
been recognized in the 2010 Ameri-
can College of Cardiology Founda-
tion/American Heart Association
guidelines that recommend a class
IIa indication for measurement of
CACS in asymptomatic adults at in-
termediate risk (10%-20% 10-year
risk) and a class IIb indication for
measurement of CACS in adults at
low to intermediate risk (6%-10%
10-year risk).38-41
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SALTIRE,46 and Schmermund A et al.47 Trials in the CKD group include Russo D et al,48 TTG,49 RIND,50 CARE-
2,51 and BRiC.52 BELLES, Beyond Endorsed Lipid Lowering with EBT Scanning; BRiC, Bone Remodeling and Coro-
nary Calcification; CAC, coronary artery calcium; CARE, Calcium Acetate Renagel Evaluation; CKD, chronic kid-
ney disease; CVD, cardiovascular disease; INSIGHT, International Nifedipine Study: Intervention as Goal for
Hypertension Therapy; RIND, Renagel in New Dialysis; SALTIRE, Scottish Aortic Stenosis and Lipid Lowering
Therapy, Impact on Regression; TTG, Treat to Goal Working Group. Adapted with permission from McCullough
PA et al.32
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Figure 9. Annualized CAC score progression rate in treatment arms of 10 clinical trials in patients with CVD and
CKD. BELLES, Beyond Endorsed Lipid Lowering with EBT Scanning; BRiC, Bone Remodeling and Coronary Calcifica-
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RIND, Renagel in New Dialysis; SALTIRE, Scottish Aortic Stenosis and Lipid Lowering Therapy, Impact on Regres-
sion; TTG, Treat to Goal Working Group. Adapted with permission from McCullough PA et al.32
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Clinical Trial

Main Points
• Coronary artery calcium (CAC) scoring provides substantial incremental risk prediction for coronary heart disease

events in asymptomatic subjects beyond conventional coronary risk factors. 

• Subjects in the intermediate-risk group as measured by convention risk assessment and high CAC scores should be
approached more aggressively with regard to diagnostic imaging, lifestyle modifications, and medical therapy for
dyslipidemia.

• The 2010 American College of Cardiology Foundation/American Heart Association guidelines for cardiovascular risk in
asymptomatic adults assigned a class IIa indication for measurement of CAC for cardiovascular risk assessment in
asymptomatic adults at intermediate risk (10%-20% 10-year risk) and class IIb indication in asymptomatic adults at
low to intermediate risk (6%-10% 10-year risk).
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