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Relation of degree of physical activity to coronary artery calcium score in asymptomatic
individuals with multiple metabolic risk factors
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Lack of physical activity (PA) increases risk of coronary heart disease. Metabolic risk
factors increase the risk of coronary heart disease and development of advanced
coronary artery calcium (CAC). We hypothesized that, in a population with multiple
metabolic risk factors (> or =2), the degree of PA would be inversely associated with the
degree and prevalence of CAC. After excluding subjects who had known diabetes and
coronary heart disease, we studied 779 asymptomatic patients referred for electron
beam tomography. All patients had > or =2 of the following metabolic risk factors: blood
pressure > 130/85 mm Hg, serum triglycerides >150 mg/dl, serum high-density
lipoprotein < 40 and < 50 mg/dl in men and women, respectively, and body mass index
>30 kg/m(2). Advanced CAC was defined as a calcium score >75th percentile based on
gender and age. In the study, 37% patients were sedentary, 26% engaged in
moderate-duration (< 30 minutes 1 to 2 times/week) PA, and 37% engaged in
long-duration (> or =30 minutes > or =3 times/week) PA.The median CAC scores were
24 (sedentary), 18 (moderate PA), and 11 (long-duration PA; p <0.002). Advanced CAC
was prevalent in 26% of sedentary patients, 24% of patients who performed moderate
PA, and 16% of patients who engaged in long-duration PA (p <0.05). On logistic
regression analysis, long-duration PA had an independent inverse association with
advanced CAC. Thus, asymptomatic patients who have > or =2 metabolic risk factors
and who regularly engage in long-duration PA have a lower prevalence of CAC than do
those who are sedentary or participate in moderate-duration PA.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15374775
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CONTEXT: Guidelines advise that all adults undergo coronary heart disease (CHD) risk
assessment to guide preventive treatment intensity. Although the Framingham Risk
Score (FRS) is often recommended for this, it has been suggested that risk assessment
may be improved by additional tests such as coronary artery calcium scoring (CACS).
OBJECTIVES: To determine whether CACS assessment combined with FRS in
asymptomatic adults provides prognostic information superior to either method alone
and whether the combined approach can more accurately guide primary preventive
strategies in patients with CHD risk factors. DESIGN, SETTING, AND PARTICIPANTS:
Prospective observational population-based study, of 1461 asymptomatic adults with
coronary risk factors. Participants with at least 1 coronary risk factor (>45 years)
underwent computed tomography (CT) examination, were screened between
1990-1992, were contacted yearly for up to 8.5 years after CT scan, and were assessed



for CHD. This analysis included 1312 participants with CACS results; excluded were
269 patrticipants with diabetes and 14 participants with either missing data or had a
coronary event before CACS was performed. MAIN OUTCOME MEASURE: Nonfatal
myocardial infarction (MI) or CHD death. RESULTS: During a median of 7.0 years of
follow-up, 84 patients experienced Ml or CHD death; 70 patients died of any cause.
There were 291 (28%) participants with an FRS of more than 20% and 221 (21%) with a
CACS of more than 300. Compared with an FRS of less than 10%, an FRS of more
than 20% predicted the risk of Ml or CHD death (hazard ratio [HR], 14.3; 95%
confidence interval [CI]; 2.0-104; P =.009). Compared with a CACS of zero, a CACS of
more than 300 was predictive (HR, 3.9; 95% CI, 2.1-7.3; P<.001). Across categories of
FRS, CACS was predictive of risk among patients with an FRS higher than 10%
(P<.001) but not with an FRS less than 10%. CONCLUSION: These data support the
hypothesis that high CACS can modify predicted risk obtained from FRS alone,
especially among patients in the intermediate-risk category in whom clinical decision
making is most uncertain.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14722147

Am J Cardiol (2005);95:337-42

Association of culprit lesion calcium with angiographic and clinical outcomes in patients
with ST-elevation myocardial infarction treated with fibrinolytic therapy
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Coronary artery calcium has been associated with a greater extent of angiographically
significant coronary artery stenoses, but the angiographic and clinical outcomes
associated with culprit lesion calcium (CLC) have not been fully evaluated, particularly
in the stetting of ST-elevation myocardial infarction. We hypothesized that CLC would
be associated with adverse angiographic and clinical outcomes in patients who had
ST-elevation myocardial infarction. Data were evaluated in 3,292 patients from 6 trials
of fibrinolytic therapy for ST-elevation myocardial infarction; 243 culprit lesions (7.4%)
were calcified. CLC was associated with advanced age, history of hypertension,
previous coronary artery disease, greater extent of disease, angiographically evident
residual thrombus, smaller minimum luminal diameter, and larger percent residual
stenosis after fibrinolytic therapy. CLC was associated with lower rates of arterial
patency after fibrinolytic therapy (63.3% vs 81.3% p <0.001), lower rates of
Thrombolysis In Myocardial Infarction grade 3 flow (41.5% vs 57.2%, p <0.001), and
higher (slower) Thrombolysis In Myocardial Infarction frame counts (52 vs 36 frames, p
<0.0001, multivariate p = 0.02). CLC was also associated with increased 30-day
mortality rates (6.2% vs 3.4%, p = 0.028) and 30-day rates of death, myocardial
infarction, or congestive heart failure (16.5% vs 8.9%, p <0.001) and independently
associated with 30-day rates of death, myocardial infarction, or congestive heart failure
(odds ratio 1.6, p = 0.016) after multivariate adjustment for baseline clinical and lesion
characteristics, epicardial flow, and performance of rescue/adjunctive percutaneous
coronary intervention. In a model restricted to patients who had successful restoration of
epicardial patency after fibrinolytic therapy, CLC was independently associated with
30-day mortality (odds ratio 2.2, p = 0.045). CLC is independently associated with
indexes of poorer epicardial flow and a higher incidence of adverse clinical outcomes



after fibrinolytic administration in patients who have ST-elevation myocardial infarction.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15670541
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Standards set for CT calcium screening but its clinical value remains unclear
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Interscan variability of coronary artery calcium quantification using an
electrocardiographically pulsed spiral computed tomographic protocol

K. W. Moser, et al.

Cardiovascular Imaging Technologies, L.L.C., Kansas City, Missouri, USA.
kmoser@cvit-online.com

The use of an electrocardiographically pulsed spiral computed tomographic protocol
significantly reduced the radiation dose to patients who underwent coronary calcium
screening. For Agatston scores <10, the interscan variability of such a protocol was
significantly lower than that for a sequential acquisition protocol. At higher Agatston
scores, the 2 protocols had similar variability characteristics.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15110210
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Coronary artery calcium volume scores on electron beam tomography in 12,936
asymptomatic adults
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We developed age- and gender-specific normative tables of calcium volume scores by
using data from 12,936 asymptomatic patients who underwent electron beam
tomographic scanning and compared the volume with the Agatston scores obtained in
the same subjects. The 2 scores increased as the number of atherosclerotic risk factors
increased. The volume scores were statistically smaller than the Agatston scores at the
upper guartile level.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15110208
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Coronary calcification score: the coronary-risk impact factor
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CONTEXT: Identification of asymptomatic high-risk individuals is integral to current
policies for preventing coronary heart disease, but existing methods of estimating risk
lack sensitivity. To overcome this limitation increasing use is being made of



non-invasive methods to detect subclinical coronary artery disease--eg, computed
tomography (CT) to scan for coronary artery calcification. The location and extent of
calcification correlate closely with pathological and angiographic abnormalities, but
whether such calcification predicts clinical events, especially in younger individuals, is
equivocal. Most data on coronary calcification have been obtained with electron-beam
CT, but recently multislice CT, which is more versatile, less expensive, and available in
most large hospitals, has been increasingly used. STARTING POINT: Leslee Shaw and
colleagues (Radiology 2003; 228: 826-33) showed that the coronary calcification score
predicted total mortality within subsets of patients classified at low, intermediate, or high
risk according to Framingham criteria. In a cohort of over 10000 individuals, 5-year
risk-adjusted survival was 95% when the score was over 1000 compared with 99% for
scores of 10 or less. These results agree with other recent studies showing strong
correlations between coronary calcification and coronary heart disease events. WHERE
NEXT? The increasing use of multislice CT scanners should generate more data for
comparison with those obtained from electron-beam CT. Radiation dose, which is
higher with multislice than with electron-beam procedures, needs to be reduced, and
calcification in scans needs to be quantified more accurately than with existing
computer-based analyses. Further studies are needed to establish the predictive power
of the coronary calcification score for clinical events and the effects of therapeutic
intervention on both these outcomes. It would also be worth investigating the relation
between coronary calcification and risk factors not quantified in Framingham-based
estimates, including familial and racial predisposition to premature coronary heart
disease.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=14976978
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Relation of coronary calcium progression and control of lipids according to National
Cholesterol Education Program guidelines

N. D. Wong, et al.

Heart Disease Prevention Program, Department of Medicine, University of California,
Irvine, California, USA.

Tracking of coronary artery calcium (CAC) has been suggested for monitoring the
effects of lipid control, but it is not known whether lipid control decreases progression of
CAC. Seven hundred sixty-one subjects (mean age 64.5 +/- 7.3 years; 91% men; 69%
positive for CAC) in an ongoing cohort study underwent baseline and follow-up (after
7.0 +/- 0.5 years) computed tomography for CAC. Subjects were stratified into low-risk
(<2 risk factors), intermediate-risk (> or =2 risk factors but <20% risk of coronary heart
disease over 10 years), or high-risk (> or =2 risk factors and >20% risk of coronary heart
disease in 10 years or diabetes) groups. Lipid control was defined according to criteria
of the National Cholesterol Education Program. Two-way analysis of covariance was
used to examine the relation of low-density lipoprotein (LDL) cholesterol and risk group
to change in CAC volume score. Control of levels of high-density lipoprotein (HDL)
cholesterol and triglycerides was also examined in relation to progression of CAC. After
adjustment for other risk factors and baseline CAC volume, CAC progression was
similar between those with adequate and those with inadequate control of LDL
cholesterol (p = 0.68) and across categories of optimal, intermediate, and higher risk



LDL cholesterol (p = 0.40). However, higher levels of HDL cholesterol (> or =1.5 mmol/L
[60 mg/dl]) were associated with less progression of CAC volume (151 vs 203 mm(3) in
those with HDL cholesterol <1.0 mmol/L [40 mg/dl], p = 0.03). There was no relation
between triglycerides and CAC progression (p = 0.54). Our findings do not support the
use of CAC assessment for monitoring the control of LDL cholesterol, but greater
progression of CAC may occur in those in whom HDL cholesterol is not controlled.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15325924



