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Abstract

Background—Coronary artery calcium (CAC) is a well-established predictor of clinical
outcomes for population screening. Limited evidence is available as to its predictive value in
symptomatic patients without obstructive coronary artery disease (CAD). The aim of the current
study was to assess the prognostic value of CAC scores among symptomatic patients with
nonobstructive CAD.

Methods—From the COronary Computed Tomographic Angiography EvaluatioN For Clinical
Outcomes: An InteRnational Multicenter (CONFIRM) registry, 7,200 symptomatic patients with
nonobstructive CAD (<50% coronary stenosis) on coronary-computed tomographic angiography
were prospectively enrolled and followed for a median of 2.1 years. Patients were categorized as
without (0% stenosis) or with (>0% but <50% coronary stenosis) a luminal stenosis. CAC scores
were calculated using the Agatston method. Univariable and multivariable Cox proportional
hazard models were employed to estimate all-cause mortality and/or myocardial infarction (Ml).
Four-year death and death or Ml rates were 1.9% and 3.3%.

Results—Of the 4,380 patients with no luminal stenosis, 86% had CAC scores of <10 while
those with a luminal stenosis had more prevalent and extensive CAC with 31.9% having a CAC
score of 2100. Among patients with no luminal stenosis, CAC was not predictive of all-cause
mortality (P = .44). However, among patients with a luminal stenosis, 4-year mortality rates
ranged from 0.8% to 9.8% for CAC scores of 0 to =400 (P < .0001). The mortality hazard was 6.0
(P =.004) and 13.3 (P < .0001) for patients with a CAC score of 100-399 and =400. In patients
with a luminal stenosis, CAC remained independently predictive in all-cause mortality (P < .0001)
and death or MI (P < .0001) in multivariable models containing CAD risk factors and presenting
symptoms.

Conclusions—CAC allows for the identification of those at an increased hazard for death or Ml
in symptomatic patients with nonobstructive disease. From the CONFIRM registry, the extent of
CAC was an independent estimator of long-term prognosis among symptomatic patients with
luminal stenosis and may further define risk and guide preventive strategies in patients with
nonobstructive CAD.

Keywords
Coronary calcification; prognosis; nonobstructive coronary artery disease

INTRODUCTION

The presence and extent of coronary artery calcium (CAC) is well-established predictor of
clinical outcomes in asymptomatic individuals.1~* Several large population registries and
clinical trials have been published which confirm a role for CAC scanning in the detection
of risk among intermediate Framingham risk, asymptomatic patients.1~4 A consistent
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message within this evidence is that the rate of cardiovascular events increases
proportionally with the extent of CAC and is predictive across diverse populations.4-8

However, a modicum of evidence has been put forth on the prognostic value of CAC in
symptomatic patients.>-12 Among patients evaluated with suspected cardiac symptoms,
management is largely based on defining the extent and severity of obstructive coronary
artery disease (CAD).13 A large proportion of patients undergoing a diagnostic evaluation
will not have any significant obstructive lesions (i.e., 250%)141> and additional tools may
prove useful to further risk stratify this subset of patients. It remains unclear whether the
extent to which patients without obstructive CAD have an identifiable burden of
atherosclerosis that elevates their long-term risk. Recent evidence is supportive that
coronary-computed tomographic angiography (CCTA) may prove useful to define
atherosclerotic plaque in those without obstructive CAD.14 Specifically, the quantification
of CAC is a reliable and easily quantifiable measure of the burden of atherosclerotic plaque
extent.16 Preliminary work in relatively small patient series suggests that patients without
obstructive CAD have an elevated mortality risk.”1417 The aim of the current study was to
assess the independent contribution of CAC extent among symptomatic patients without
obstructive CAD from a multinational registry of patients referred for CCTA.

METHODS
Eligibility Criteria

The design of the COronary CT Angiography EvaluatioN For Clinical Outcomes: An
InteRnational Multicenter (CONFIRM) registry is described in detail elsewhere.11 As a
prospective, observational, multicenter registry, adults =18 years were prospectively
enrolled at each of the 12 centers between 2005 and 2009 (Capital Cardiology Associates,
Albany, NY; Cedars Sinai Medical Center, Los Angeles, CA; Harbor UCLA Medical
Center, Los Angeles, CA; Henry Ford Medical Center, Detroit, MI; Tennessee Heart and
Vascular Institute, Hendersonville, TN; William Beaumont Hospital, Royal Oak, MI; Walter
Reed Army Medical Center, Washington, DC; Ottawa Heart Institute, ON, Canada;
University of Munich, Munich, Germany; University Hospital of Parma, Parma, Italy;
University Hospital, Zurich, Switzerland; and Yonsei Medical Center, Seoul, Korea).
Enrolled patients included prospective referrals of those undergoing =64 detector row
CCTA. All centers had institutional review board approval for patient enrollment including
follow-up procedures. For this analysis, only symptomatic patients presenting for evaluation
of chest pain or the anginal equivalent of dyspnea were eligible for the current analysis.
Patients with a prior diagnosis of CAD defined as documented myocardial infarction (MI) or
coronary revascularization were excluded. Asymptomatic patients, such as those referred for
cardiovascular risk assessment, pre-operative evaluation, electrophysiologic indication, or
congenital heart disease evaluation, were also excluded. As the focus of this report was to
identify patient subsets with nonobstructive CAD who may be at higher risk, patients
defined as having a stenosis of 250% were excluded in this series.

Among 27,125 consecutive patients referred for CCTA to the participating centers, a total of
9,938 were symptomatic and without a prior CAD diagnosis. From this subset, a total of
8,098 had <50% stenosis; with 7,200 having a CAC score calculated. Of the 7,200 patients,
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a total of 4,380 had no luminal stenosis (defined as 0% stenosis in all coronary arteries) and
2,820 had luminal stenosis (>0% but <50% stenosis).

Pretest Clinical History Data

Prior to CCTA, demographic data and a focused history of cardiovascular risk factors was
obtained from each patient. Hypertension, diabetes mellitus, and dyslipidemia were defined
based on a prior diagnosis or medical treatment use. Current cigarette smokers or those who
quit smoking within 3 months of testing were established to have a positive smoking history.
Significant family history of CAD was defined as that occurring in a prior relative<65 years
of age in women and <55 years of age in men. Current risk factor modifying and anti-
ischemic therapy drug use was also documented.

CCTA Image Acquisition and Interpretation Procedures

We employed standardized protocols, defined by the Society of Cardiovascular Computed
Tomography, for image acquisition.18 Details of the CCTA procedures employed in the
CONFIRM registry were detailed in prior manuscripts.8:14 All participating sites employed
standardized anatomic segmental analysis for the CCTA interpretation. For this analysis,
each of the 16 segments was coded for 0% stenosis and stenosis defined as >0% but <50%.
Patients with nonobstructive CAD were categorized as those with no luminal stenosis
(defined as 0% stenosis in all coronary arteries) and with luminal stenosis (>0% but <50%
stenosis). Additionally, all patients had CAC scoring performed using the methods of
Agatston et al.16 CAC score subsets were defined as 0, 1-10, 11-99, 100-399, and =400,
respectively.1920 The segment involvement score was calculated as the number of
segments with a luminal stenosis; from a total of 16 segments.2! The number of vessels with
a luminal stenosis was used to define extent of mild CAD.

Follow-Up Methods

The methods for follow-up have been previously described.8-14 Participants were followed
for the primary endpoint of all-cause mortality and the secondary endpoint of death or M.
For participating US centers, the national death index was queried to ascertain vital status
for all enrollees. The secondary endpoint of acute MI was ascertained from the patient’s
medical records (i.e., primary or secondary discharge diagnosis) or verbal confirmation from
the patient’s primary care physician. In non-US sites, all patients, their relatives, or primary
care physicians were interviewed to ascertain vital status and index hospitalization for acute
MI. During follow-up, a total of 48 patients (0.7%) were lost during follow-up. The median
duration of follow-up for surviving patients was 2.1 years (interquartile range: 1.5-3.2
years).

Statistical Analysis

We initially performed a series of categorical analyses that compared CAC subsets with the
patient’s presenting symptoms and risk factors. A plot of the cumulative prevalence of CAC
scores was drawn for patients with and without a luminal stenosis. Additional analyses
examined CCTA parameters including mild proximal lesions and the number of vessels with
a luminal stenosis by CAC subsets. The categorical analyses were performed using a x2 log
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rank statistic. Univariable and multivariable (covariate adjustment included age, cardiac risk
factors, and presenting symptoms) logistic regression models were used to estimate the odds
ratio (and 95% confidence intervals [CIs]) of detectable CAC, a CAC score =100, and a
CAC score =400 in patients with as compared to those without a luminal stenosis.

The primary aim of the current manuscript was to define the independent predictive value of
CAC scoring in Cox proportional hazard models estimating all-cause mortality and
secondarily in a model estimating death or MI. Univariable and multivariable Cox
proportional hazards models were calculated to estimate clinical outcomes while controlling
for confounding through risk-adjusting patient symptoms and cardiac risk factors. A hazard
ratio and 95% CI was calculated for each variable within the Cox models. Covariates
included in the multivariable models were age and other cardiac risk factors (hypertension,
diabetes, and smoking), and presenting symptoms. From the multivariable model, estimated
mortality rates were calculated. The proportional hazards assumption was met for all
survival analyses. Model overfitting procedures were considered by limiting the number of
variables in a model to 1/10 clinical outcomes. For the anatomic variables, collinearity was
considered by limiting highly correlated variables with a spearman’s rho r < 0.80. Cox
survival curves were plotted by CAC subsets through 4 years of follow-up. The number at
risk during each year of follow-up was calculated. The estimated or predictive mortality rate
was calculated from the Cox models. General linear models were used to compare CAC
subsets by age subsets; from this model, an adjusted r2 or explanatory variance estimate was
also calculated. A life table analysis was employed to estimate changes in mortality rates by
CAC subsets at 6 months, 1 year, 2 years, 3 years, and 4 years, respectively, of follow-up. A
receiver operating characteristic (ROC) analysis was performed to assess the ability of CAC
and the segment involvement score to classify mortality. From the ROC analysis, an area
under the curve (AUC) and the asymptotic 95% CI was calculated.

Finally, the proportion of excess risk was calculated using the equation: [HRy — HRa]J/[HRy
— 1] where HR is the hazard ratio and HRy is an unadjusted HR and HR is a risk-adjusted
HR.22.23 For this calculation, HR were continued until the third decimal place.

Clinical Characteristics of the Study Cohort

Table 1 provides clinical characteristics of the study cohort with nonobstructive CAD by
their CAC scores. In general, patients with more extensive CAC were older, less often
female, and had a greater prevalence of cardiac risk factors. Patients with higher CAC scores
more often had luminal stenosis in the proximal segments of the right, left anterior
descending, and circumflex coronary arteries (all P <.0001 when compared to lower CAC
scores). Additionally, nearly one-fourth of patients with a CAC score =400 had a luminal
stenosis in the left main coronary artery.

Relationship of CAC Scores with Nonobstructive CAD

Of the 4,380 patients without a luminal stenosis, 86% had a CAC score of <10 (Figure 1).
Of the 322 patients without a luminal stenosis and a CAC score 2100, 77% were <60 years
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of age. By comparison, for those with a luminal stenosis, only 19.8% had a CAC score of 0
while 21.9% and 10.0% of patients had a CAC score of 100-399 and =400. Of the 885
patients with a luminal stenosis and a CAC score =100, ~70% were 60 years of age and
older.

The odds of detectable CAC >0 were elevated 17.38-fold (95% CI 15.41-19.61) for patients
with a luminal stenosis as compared to those without a luminal stenosis (P < .0001).
Similarly, the odds of a CAC score =100 or 2400 were elevated 5.79-fold (95% CI 5.04—
6.65, P <.0001) and 4.42-fold (95% CI 3.52-5.56, P < .0001) for patients with as compared
to those without a luminal stenosis. This relationship of higher odds of CAC in patients with
a luminal stenosis as compared to those without a luminal stenosis was maintained in
multivariable logistic regression models that included age and other cardiac risk factors as
well as presenting symptoms.

In Figure 2, the representation of CAC subsets by the number of vessels with luminal
stenosis is reported. The rate of more extensive CAC increased proportionally with the
number of vessels with a luminal stenosis. The frequency of a CAC score =400 ranged from
3.5% for patients with 1 vessel to 40.1% for patients with luminal stenosis in 3 vessels and
the left main coronary artery. For patients with 3-vessel involvement including a left main
luminal stenosis, nearly three-fourths of this subset had a CAC score of 100 or higher.
Conversely, there was a decline in the prevalence of a zero CAC score such that nearly 30%
of patients with 1 vessel luminal stensosis and only 7.2% of patients with a luminal stenosis
in all 3 vessels plus the left main artery had a zero CAC score.

Prognosis in Patients with a Luminal Stenosis

At 4 years of follow-up, overall mortality was 1.9%. Four-year mortality was 1.1% and
3.4% for patients without and with a luminal stenosis on CCTA (P <.0001). The relative
hazard was 3.33 (95% CI 2.07-5.35) for patients with as compared to those without a
luminal stenosis (P < .0001). The overall mortality hazard for patients with 2 or more
vessels with a luminal stenosis was elevated ~5.6-fold when compared to patients without a
luminal stenosis (P < .0001).

Prognosis by CAC Scores

Overall mortality at 4 years was 1.1%, 1.5%, 2.4%, 4.1%, and 10.4%, respectively, for
patients with a CAC score of 0, 1-10, 11-99, 100-399, and =400 (Figure 3, P <.0001).
Even in a risk-adjusted model that included age and other risk factors and symptom
covariates, CAC remained an independent estimator of all-cause mortality (Table 2, P =.
001). The adjusted hazard for a CAC score =400 was 2.14 (95% CI 2.06-8.10, P < .0001).
Similarly, in a death or MI model, CAC was predictive (P = .001). In this latter death or Ml
model, a CAC score of 400 or higher was associated with a relative hazard of 3.24 (95% Cl
1.67-6.27, P <.0001).

Estimating Risk by CAC Among CAD Patient Subsets

In a subset analysis of patients without a luminal stenosis, CAC was not a univariable
estimator of all-cause mortality (P = .44). Of the 815 patients without a luminal stenosis and
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detectable CAC, only 1 death (0.1%) was observed during follow-up. However, among
patients with a luminal stenosis, the relative hazard for all-cause mortality was 6.04 (P =.
004) and 13.30 (P < .0001) for patients with a CAC score of 100-399 and =400 (Figure 4).
In this same subset with a luminal stenosis, CAC remained predictive of all-cause mortality
(P < .0001) within a multivariable model containing age and other risk factors and
presenting symptoms (Table 3). When assessing the independent prognostic ability of CAC
in patients with a luminal stenosis, a CAC score of 100-399 and =400 had an elevated
mortality hazard of 2.88 (P =.002) and 6.76 (P < .0001). CAC scores of 100 or higher were
also independently predictive of death or MI (P =.002). By comparison, mortality risk was
similar for patients with CAC scores <100 (P < .25). In an ROC analysis, CAC also had
improved classification of mortality when compared to the segment involvement score
(AUC: 0.70 [95% CI 0.63-0.78] vs 0.61 [95% CI 0.53-0.69], P < .0001).

In this subset of patients with a luminal stenosis, the mortality risk was significantly elevated
for patients with a CAC score =100 at 6 months of follow-up (Table 4). Mortality rates
continued to increase throughout 4 years of follow-up with a greater separation in rates
between patients with a CAC score <100 and 100-399. By 1 year of follow-up, there was a
significant increase in risk between patients with a CAC score of 100-399 and =400 (P =.
012).

Mortality Risk by CAC Scores Across Varied Patient Ages

Figure 5 plots the predicted mortality of CAC patient subsets across varying age groups with
a luminal stenosis. There was a proportional relationship between CAC and increasing
mortality rates for patients of advanced ages. In patients <60 years of age, the predicted
mortality rate was <1% across the range of CAC score subsets. By comparison, mortality
rates increased for older patients and by CAC scores. For patients who are 70-79 years of
age, the mortality rates ranged from 2.6% to 5.1% for CAC scores from 0 to =400. For
patients who are =80 years of age, the mortality rates ranged from 5.2% to 15.0% for CAC
scores from 0 to 2400.

Estimating the Proportion of Excess Risk with CAC Scores

In a series of Cox models, we assessed the proportion of excess risk explained by selected
clinical factors and anatomic markers in patients with luminal stenosis (Table 5). In general,
clinical factors appeared to explain a greater proportion of the excess risk associated with
CAC. For example, the proportion of excess risk with CAC that may be explained by age
was estimated at ~34%. In additional models, the proportion of excess risk with CAC that
may be explained by hypertension, diabetes, and presenting symptoms increased to 47%. By
comparison, the proportion of excess risk for CAC that may be explained by anatomic
markers only increased to slightly more than 25% when considering the number of vessels
with luminal stenosis, left main, or even the extent of proximal luminal stenoses. A similar
pattern was noted for death or MI models.

J Nucl Cardiol. Author manuscript; available in PMC 2015 March 26.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shah et al.

Page 8

DISCUSSION

In patients without obstructive CAD, the current analysis revealed that CAC was highly and
independently predictive of all-cause mortality and death or MI; particularly among patients
with evidence of a luminal stenosis. This data contributes to our unfolding knowledge with
regards to the adverse event risk associated in patients without obstructive CAD.1417
Heretofore, non-obstructive atherosclerosis was largely defined as the absence of obstructive
CAD or by visual estimation of luminal irregularities.”1721 Evidence is abundant that CAC
is a well-established prognostic tool that may be applied for cardiovascular screening of
asymptomatic, apparently healthy individuals.2-3:6:20 Although prior research indicates that
CCTA may prove useful for the detection of atherosclerotic plague in the absence of an
obstructive coronary stenosis, the current analysis defined a near-term prompt separation in
mortality risk, as early as 6 months, for patients with a luminal stenosis and elevated CAC
scores.14:17.24 |mportantly, CAC was not predictive of mortality in the setting of no luminal
stenosis (P = .44) but was most beneficial in terms of risk stratification for patients with
mild but nonobstructive luminal stenosis. In patients with a luminal stenosis, a high risk
CAC score =400 was associated with a 13-fold elevated hazard for death when compared to
patients with a zero CAC score. Moreover, a CAC score improved the estimation of
mortality when compared to the segment involvement score.

Risk Stratification in Patients Without a Luminal Stenosis

In the absence of any luminal stenosis, it remains plausible that detectable CAC could
impart risk as a subcomponent of expanded and remodeled coronary arteries but non-
intrusive to the lumen.2%:26 However, in this subset without a luminal stenosis, the vast
majority (i.e., 86%) of patients had very low CAC scores<10 and this cohort were largely
younger than 60 years of age. In fact, only 1 death was observed among the 815 patients
without a luminal stenosis but with detectable CAC (i.e., a CAC score >0). Thus, it is likely
that the low prevalence and extent of CAC was insufficient to impart risk or elicit a
separation in risk among higher risk CAC patient subsets. In a similar analysis of patients
with a 0 CAC score, the majority of patients have normal stress myocardial perfusion scans;
thus excluding flow-limiting CAD.27

Prognosis in the Setting of Mild but Nonobstructive Luminal Stenosis

However, CAC was highly predictive of mortality and death or Ml for patients with a
luminal stenosis. Several critical factors are noteworthy. The extensive nature of CAC in the
setting of a luminal stenosis is important and signifies variable atherosclerotic disease
burden.28 In our cohort, nearly 80% of patients had detectable CAC with approximately
one-third having a CAC score >100. Prior evidence reports a similarly high prevalence of
CAC in those without obstructive CAD. Importantly, prior research has noted a diminished
diagnostic accuracy of CAC to detect obstructive CAD but, in these reports, the ensuing risk
of calcified plaque in the absence of an obstructive coronary stenosis was not evaluated such
as in our in large prognostic series.28:2°9 This sizeable burden of CAC for patients with
luminal stenosis is one factor promoting worsening mortality; especially when contrasted to
the low prevalence of CAC in those without a luminal stenosis.
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For those with a luminal stenosis and a high risk CAC score 2400, there was a near-term
separation in risk within 6 months of follow-up. This separation in risk continued to expand
during follow-up for those with a high CAC score (i.e., 2400), such that the mortality rates
increased to a high of ~12% at 4 years of follow-up. A similar pattern was noted for CAC
scores of 100-399 but the mortality risk achieved statistical significance and risk separation
at 1 year of follow-up. Importantly, throughout follow-up, there was no significant
difference between patients with a CAC score of 0, 1-10, or 11-99, respectively (Figure 4).
This pattern of prognostic findings may signify that higher risk CAC scores may serve as a
marker for more diffuse and extensive atherosclerosis. Diffuse, nonobstructive CAD has
been reported to double-mortality risk among stable angina patients when compared to
asymptomatic individuals.3? Similarly, in a relatively large series of 2,583 patients with
<50% stenosis, 3-year mortality was elevated to as a high as a sixfold for patients with 3
vessels with positive luminal stenosis.}” Moreover, similar reports have noted that nearly
one in 3 patients with a high risk CAC score =1,000 have an abnormal myocardial perfusion
scan.3! Information regarding coronary flow reserve may prove additionally useful to risk
stratify patients; as a recent reported noted high risk status for patients with a CAC score of
0 and impaired flow reserve.12

Determining the Excess Risk of CAC

We also attempted to perform analyses that explained the excess risk associated with CAC
in the setting of a luminal stenosis. As has been observed, there is a strong relationship
between CAC and aging. We reported a gradient relationship between mortality, CAC
scores, and aging (Figure 5). Similar findings have been reported with CAC and all-cause
mortality in prior asymptomatic patient series.® Thus, it remained important to evaluate the
unique contribution that CAC imparts to any risk estimation by eliminating or adjusting the
effect of age and other covariates in prognostic models. In our analyses, the proportion of
excess risk for CAC that was explained by age was high for both all-cause mortality (i.e.,
~34%) and death or Ml (i.e., ~35%) models. This data is consistent with prior multivariable
models which uniformly identify age as an important component of CAC risk analyses and
present age-based nomograms for CAC.2:26:29.32.33 |mportantly, though risk may be
partially explained by aging, the impact and unique contribution of CAC extent to
prognostic models defines a high risk marker of atherosclerotic disease burden.

Study Limitations

Our registry includes a consecutive series of patients referred to CCTA across many
institutions. Institutional test-preference and other selection biases may have influenced our
findings. There is also a possibility that additional information may be garnered if we had
information as to the cause of death. The observational nature of registry data and the
ascertainment of outcome data may fail to identify all at-risk patients with hospitalized acute
coronary syndromes for patients presenting at remote locations or for patients moving far
away from the enrolling site. We limited our multivariable models due to concerns over
model overfitting. Thus, it remains likely that the inclusion of alternative and unmeasured
covariates may have altered our prognostic findings. Not every patient had a CAC score and
this may have biased the current analysis. Importantly, death and death or Ml rates were
similar for those with and without CAC scores (P >.40). As well, patients who had a CAC
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score were similar by age, smoking status, and diabetes prevalence when compared to those
without CAC scores; although family history and dyslipidemia were more prevalent in those
with CAC scores. Finally, a more detailed assessment of non-calcified plague may provide
further insight into the relationship between CAC and ensuing prognostic risk.

NEW KNOWLEDGE GAINED

For patients that undergo an angiographic evaluation, the vast majority of patients have
nonobstructive coronary artery disease (CAD). Clinically, many of these patients are
considered to be low risk. Recent evidence suggests that atherosclerotic plaque in patients
without any obstructive lesions are at elevated prognostic risk. The current evaluation
examined the prognostic utility of the extent of CAC provide important clues as to a
patient’s risk of death or MI, particularly for patients with a luminal stenosis on CCTA.
Importantly, CAC scoring was not helpful for risk stratification purposes in the setting of no
identifiable luminal stenosis. For patients with detectable, yet mild luminal stenosis, a CAC
score provided important information as to a patient’s long-term mortality or Ml risk. For
the patients with a luminal stenosis, a CAC score 2400 was associated with an immediate
risk elevation and clear delineation of high risk status. These results can guide further
identification of at-risk patients for those frequently identified as having nonobstructive
CAD.

CONCLUSION

There is unfolding evidence as to the prognostic significance of atherosclerotic plaque
absent of any obstructive lesions. Data from the CONFIRM registry validates prior findings
in asymptomatic individuals that the extent of CAC can provide important clues as to a
patient’s risk of death or MI, particularly for patients with a luminal stenosis on CCTA.
Importantly, CAC scoring was not helpful for risk stratification purposes in the setting of no
identifiable luminal stenosis. For patients with detectable, yet mild luminal stenosis, a CAC
score provided important information as to a patient’s long-term mortality or Ml risk. For
the patients with a luminal stenosis, a CAC score =400 was associated with a clear
delineation of high risk status. For this patient with a luminal stenosis, the detection of a
high risk CAC score identifies a patient at significantly elevated mortality risk that may
benefit from more intensive, preventive strategies.
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Figure 1.
Prevalence of increasing CAC scores among 7,200 symptomatic patients with no and with

luminal stenosis. This figure illustrates the higher prevalence of CAC and more extensive
CAC scores among patients with mild CAD.
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Figure 2.

Prevalence of CAC scores by the number of vessels with luminal stenosis in 2,820
symptomatic patients.
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Cumulative all-cause mortality in 7,200 symptomatic patients with nonobstructive CAD

based on the CAC score (n = 75 deaths).
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Cumulative all-cause mortality in 2,820 symptomatic patients with luminal stenosis (>0%
but <50% stenosis) based on the coronary artery calcium score (n = 50 deaths).
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Figure 5.
Interactive relationship between the extent of CAC scores, age (by decile), and the overall

predicted mortality. These results reveal a low mortality rate for patients <60 years of age
with increasing mortality rates proportionally with advanced ages and CAC scores.
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