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The prognostic performance of coronary artery calcium score (CACS) for predicting
adverse outcomes in patients with decreased renal function remains unclear. We aimed to
examine whether CACS improves risk stratification by demonstrating incremental value
beyond a traditional risk score according to renal function status. 9,563 individuals with-
out known coronary artery disease were enrolled. Estimated glomerular filtration rate
(eGFR, ml/min/1.73 m2) was ascertained using the modified Modification of Diet in Renal
Disease formula, and was categorized as: ≥90, 60 to 89, and <60. CACS was categorized
as 0, 1 to 100, 101 to 400, and >400. Multivariable Cox regression was used to estimate
hazard ratios (HR) with 95% confidence intervals (95% CI) for major adverse cardiac
events (MACE), comprising all-cause mortality, myocardial infarction, and late
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revascularization (>90 days). Mean age was 55.8 § 11.5 years (52.8% male). In total, 261
(2.7%) patients experienced MACE over a median follow-up of 24.5 months (interquartile
range: 16.9 to 41.1). Incident MACE increased with higher CACS across each eGFR cate-
gory, with the highest rate observed among patients with CACS >400 and eGFR <60
(95.1 per 1,000 person-years). A CACS >400 increased MACE risk with HR 4.46 (95% CI
1.68 to 11.85), 6.63 (95% CI 4.03 to 10.92), and 6.14 (95% CI 2.85 to 13.21) for eGFR ≥90,
60 to 89, and <60, respectively, as compared with CACS 0. Further, CACS improved dis-
crimination and reclassification beyond Framingham 10-year risk score (FRS) (AUC: 0.70
vs 0.64; category free-NRI: 0.51, all p <0.001) for predicting MACE in patients with
impaired renal function (eGFR < 90). In conclusion, CACS improved risk stratification
and provided incremental value beyond FRS for predicting MACE, irrespective of eGFR
status. Published by Elsevier Inc. (Am J Cardiol 2019;123:1435−1442)
In patients with chronic kidney disease (CKD), coronary
artery disease (CAD) represents the leading cause of morbid-
ity and mortality, with coronary calcification reflecting an
index of atherosclerosis severity that may predict future
adverse events.1−3 The risk of all-cause and cardiovascular
mortality is amplified during early stages of CKD, particularly
on the background of an estimated glomerular filtration rate
(eGFR) <75 ml/min/1.73 m2.4 Coronary artery calcium score
(CACS) determined by cardiac computed tomography (CT) is
an established diagnostic imaging modality for the detection
of subclinical CAD.5 Although the association between
CACS and cardiovascular mortality in persons with end-stage
renal disease has been evaluated, the bulk of these observa-
tions have remained somewhat equivocal.6−9 Furthermore,
studies examining whether CACS improves prediction of car-
diovascular outcomes and provides further incremental value
over existing clinical risk factors in those with mild-to moder-
ately impaired renal function are limited.10,11,22 In light of the
scant evidence, further large-scale prospective studies would
appear warranted for assessing the usefulness of CACS for
prognostication among patients with varying stages of renal
function. Using data from a large international multicenter
cohort of patients with suspected CAD, we sought to deter-
mine the extent to which CACS improves prediction of major
adverse cardiac events (MACE) according to baseline renal
function, and whether CACS provides incremental value
beyond established risk factors.
Methods

The design of the CONFIRM (COronary CT Angiogra-
phy EvaluatioN for Clinical Outcomes: An InteRnational
Multicenter) registry has been previously described else-
where.12 Briefly, the CONFIRM registry is a large, prospec-
tive, international dynamic observational study of 27,125
patients in 6 countries designed to evaluate the prognostic
value of coronary CT angiography (CCTA) findings for pre-
dicting future mortality and MACE. Patients were consid-
ered eligible if they were 18 years or older, had undergone
evaluation by CCTA scanner with 64-detector rows or
greater, and presented with an interpretable CCTA. Patients
with the following were excluded: missing information for
baseline factors including age or gender (n = 106), creatinine
(n = 12,131), and CACS (n = 2,386), known previous CAD
at the time of CCTA, as defined by previous MI or coronary
revascularization such as coronary artery bypass graft
surgery and percutaneous coronary intervention (n = 821),
eGFR >150 ml/min/1.73 m2 (n = 119), missing information
for MACE (n = 1,653), and early revascularization <90 days
from index CCTA (n = 346). Overall, the analytic sample
comprised 9,563 patients, where current analysis largely
includes symptomatic individuals. Each of the study centers’
institutional review boards approved the study protocol, and
all participants provided written informed consent.

All patients were assessed at the time of CCTA examina-
tion. Baseline demographics and traditional cardiovascular
risk factors including age, gender, hypertension, diabetes, dys-
lipidemia, and current smoking status were collected for all
patients. Subsequently, we calculated Framingham 10-year
coronary heart disease risk scores (FRS).13

Standardized serum creatinine was utilized to evaluate
renal function and eGFR was calculated for each patient using
the Levey Modification of Diet in Renal Disease (MDRD) for-
mula: eGFR = 175£ serum creatinine − 1.154£ age − 0.203
[£ 0.742, if female].14 The eGFR was expressed as ml/min/
1.73 m2. For the purpose of this study, all enrolled patients
were stratified into 3 categories according to renal function
status: normal (eGFR ≥ 90 ml/min/1.73 m2), mildly decreased
(eGFR 60 to 89 ml/min/1.73 m2), and moderate-to-severely
decreased (eGFR < 60 ml/min/1.73 m2) on the basis of the
Kidney Disease Improving Global Outcomes 2012 Clinical
Practice Guidelines for the Evaluation and Management of
CKD.15 In addition, we defined eGFR <60 ml/min/1.73 m2 as
the presence of CKD.15

All testing, data acquisition and image postprocessing,
and data interpretation for CCTA and CACS in CONFIRM
were performed according to the Society of Cardiovascular
Computed Tomography guidelines.16 Multidetector row
CT scanners consisting of 64 rows or greater acquired
CACS as well as CCTA. Strategies for radiation dose
reduction, which included prospective electrocardiographic
(ECG)-gated axial acquisition or ECG-gated tube-current
modulation and tube voltage reduction, were employed.
CACS was calculated in accordance with the methods
described previously by Agatston et al.17 CACS was then
categorized into 4 groups as: 0 (very low), 1 to 100 (mild),
101 to 400 (moderate), and >400 (severe), respectively.

The primary study end point was a composite of MACE,
which included all-cause mortality (ACM), nonfatal myo-
cardial infarction (MI), unstable angina, and late target ves-
sel revascularization (>90 days). Specific causes of death
were not recorded in the CONFIRM registry. Follow-up
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procedures were approved by all study centers’ institutional
review boards. Trained personnel from each site adjudi-
cated ACM by direct interview with physicians and/or wit-
nesses, by review of hospital records, or by querying
national medical databases. Other nonfatal events such as
MI as defined by the Universal Definition of MI,18 unstable
angina, and late target revascularization were collected via
a combination of direct questioning of patients using a
scripted interview and examination of the patients’ medical
records as previously described.12

Baseline characteristics according to eGFR subsets were
compared using chi-square test, Fisher’s exact test, or Stu-
dent’s t test as appropriate. Initial visual assessment of his-
tograms, scatterplots, and tests for normality showed that
CACS and eGFR were both non-normally distributed and
best transformed toward normality. Furthermore, residual
analysis via residuals versus fitted values also showed the
relation between CAC and eGFR to be nonlinear. Thus, we
fit a fractional polynomial model, which allows for nonlin-
ear associations, to examine the relation between CACS
and eGFR.19 We calculated the incidence of MACE per
1,000 person-years by dividing the number of MACE
events by the absolute number of person-years at risk
according to the category of CACS in each eGFR subset.
We constructed Cox proportional hazards models to calcu-
late the hazard ratios and associated 95% confidence inter-
vals for the risk of MACE in each category of CACS,
eGFR, and FRS. Covariates were included in a multivari-
able based on a priori clinical knowledge. Model 1 was
adjusted for age and gender, and Model 2 was further
adjusted for the remaining individual FRS factors including
hypertension, diabetes, dyslipidemia, and current smoking.
In additional analyses, we tested for possible effect modifi-
cation between eGFR and CACS with MACE by using an
interaction term in the fully adjusted model. To compare
the risk of MACE between different categories of CACS,
we used the Kaplan-Meier method and compared differen-
ces with log-rank tests for equality. Discriminatory ability
was assessed by estimating the C-statistic in a model con-
taining FRS, and separately FRS with CACS added. Areas
under the receiver-operating characteristic curves (AUC)
with 95% CI were then compared to evaluate model dis-
crimination for the prediction of MACE according to eGFR
subsets. We then assessed category-free net reclassification
improvement (cNRI) for predicting MACE among those with
renal impairment based on an eGFR <90 ml/min/1.73 m2,
60 to 89 ml/min/1.73 m2, and <60 ml/min/1.73 m2. In a sensi-
tivity analysis, we examined the association between CACS
and MACE, excluding late revascularization from the com-
bined end point. All statistical analyses were performed using
STATA version 14 (StataCorp LP, College Station, TX), and
a two-tailed p value less than 0.05 was considered statistically
significant.
Results

Overall, the study population consisted of 9,563 partici-
pants; 52.8% were male; mean age of the cohort was 56 §
12 years; and median follow-up duration was 24.5 months
(interquartile range 16.9 to 41.1). Baseline characteristics
of the study population according to eGFR subsets are
shown in Table 1. Among the study cohort, 2,312 (24.2%)
had eGFR ≥90 ml/min/1.73 m2, 6,122 (64.0%) had eGFR
60 to 89 ml/min/1.73 m2, and 1,129 (11.8%) had eGFR
<60 ml/min/1.73 m2. A total of 222 (2.3%) of patients had
eGFR <45 ml/min/1.73 m2. Patients with decreased renal
function were generally older and had a higher prevalence
of hypertension, diabetes, and dyslipidemia. Information
regarding FRS was available among 9,378 (98.1%)
patients. Among them, patients with decreased renal func-
tion also had higher FRS as compared with those with nor-
mal eGFR (p <0.001). The prevalence of obstructive CAD
(as defined by stenosis severity >50% and >70%) in the
cohort was 12% and 4.4%, respectively.

Overall, 54.5% of the study population had CACS 0,
whereas 25.3% had CACS 1 to 100, 13.1% had CACS 101
to 400, and 7.1% had CACS >400. Overall, men had a
higher prevalence of CAC than women in each eGFR sub-
set (not shown). The relation of CACS with renal function
is displayed in Figure 1. That is, with a decline in renal
function, there was an increase in CACS. The frequency of
CACS in each eGFR subset is displayed in Figure 1.
Patients in the lowest eGFR subset (<60 ml/min/1.73 m2)
had the lowest prevalence of zero CACS (43.5%) and the
highest frequency of CACS >400 (8.7%).

Figure 2 demonstrates the incidence of MACE per 1,000
person-years according to CACS and eGFR subsets. The
incidence of MACE increased with higher CACS across
each eGFR category. Notably, the lowest incidence of
MACE was observed among those with a zero CACS and
eGFR ≥90 ml/min/1.73 m2 (3.9 per 1,000 person-years),
whereas those with a CACS >400 and eGFR <60 ml/min/
1.73 m2 had the highest incidence of MACE (95.1 per
1,000 person-years). Among the 5,215 (54.5%) participants
with a zero CACS, the overall incidence of MACE was
4.8 per 1,000 person-years. Among participants with a zero
CACS, declining renal function was associated with an
increase in the rate of MACE (e.g., 3.9, 4.4, and 10.0 per
1,000 person-years for eGFR ≥90, 60 to 89, and <60 ml/
min/1.73 m2, respectively).

Overall, MACE was observed in 261 patients (2.7%)
during follow-up, which included 74 cases of ACM
(28.4%), 39 (14.9%) nonfatal MI or unstable angina, 124
(47.5%) late revascularization, 5 (1.9%) concurrent ACM
with nonfatal MI/unstable angina, 17(6.5%) concurrent
nonfatal MI/unstable angina with late revascularization, 1
(0.4%) concurrent ACM with late revascularization, and 1
(0.4%) case of 3 concurrent components of MACE (0.4%).
Among the total 1,129 patients with an eGFR <60 ml/min/
1.73 m2, a total of 63 (5.6%) experienced MACE. Supple-
mental Table 1 shows univariate associations between clini-
cal risk factors, CACS, eGFR, and MACE. Increasing
CACS was associated with an increased risk of MACE (HR
for CACS >400 9.86 95% CI 6.97 to 13.95).

Table 2 demonstrates unadjusted and adjusted HRs for
MACE in each CACS categories by subsets of eGFR. Fol-
lowing adjustment, increasing CACS categories increased
the risk of MACE across all subsets of renal function. The
presence of CACS >400 increased the risk of MACE by
4.46 (95% CI 1.68 to 11.85), 6.63 (95% CI 4.03 to 10.92),
and 6.14 (95% CI 2.85 to 13.21) in patients with eGFR
≥90, 60 to 89, and <60 ml/min/1.73 m2, respectively. Of



Table 1

Baseline characteristics

All patients

(n = 9,563)

eGFR (ml/min/1.73 m2)

Variable ≥90 (n = 2,312) 60-89 (n = 6,122) <60 (n= 1,129) p Value

Age (years) 56 § 12 50 § 12 57 § 10 63 § 10 <0.001
Men 5,049 (52.8%) 1,299 (56.2%) 3,290 (53.7%) 460 (40.7%) <0.001
Body mass index (kg/m2) 27.3 § 5.3 27.8 § 5.6 26.9 § 4.9 28.2 § 6.1 <0.001
Creatinine (mg/dl) 0.9 § 0.6 0.7 § 0.1 0.9 § 0.2 1.4 § 1.5 <0.001
Current smoker 1,336 (14.1%) 413 (18.1%) 789 (13.1%) 134 (11.9%) <0.001
Hypertension 4,447 (47.4%) 871 (38.5%) 2,865 (47.7%) 711 (63.3%) <0.001
Diabetes mellitus 1,248 (13.2%) 235 (10.3%) 810 (13.4%) 203 (18.0%) <0.001
Dyslipidemia 5,236 (55.4%) 1,043 (45.9%) 3,521 (58.2%) 672 (59.8%) <0.001
Family history of coronary artery disease 2,438 (26.2%) 715 (32.5%) 1,439 (24.1%) 284 (25.5%) <0.001
White 3,846 (46.0%) 1,291 (62.7%) 2,114 (39.6%) 441 (45.5%) <0.001
East Asian 3,635 (43.5%) 512 (24.9%) 2,769 (51.9%) 354 (36.5%)

Black and other 882 (10.6%) 256 (12.4%) 452 (8.5%) 174 (18.0%)

Framingham risk score 10.9 § 8.3 8.9 § 7.4 11.3 § 8.2 13.1 § 9.5 <0.001

eGFR = estimated glomerular filtration rate.
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note, there was no significant interaction between eGFR
subsets and CACS categories (Pinteraction = 0.98). In
Figure 3, Kaplan-Meier survival curves display the rate of
incident MACE for increasing CACS according to each
subgroup of eGFR (p <0.001 for log-rank test of equality,
all). Overall, our findings remained consistent in a sensitiv-
ity analysis excluding late revascularization from the pri-
mary end point. CACS >400 was associated with an
increased risk of MACE with HR of 3.98 (95% CI 1.13 to
14.05), 3.78 (95% CI 1.86 to 7.71), and 4.92 (95% CI 1.90
to 12.73) in patients with eGFR ≥90, 60 to 89, and <60 ml/
min/1.73 m2, respectively.

Among patients with impaired renal function (eGFR
<90 ml/min/1.73 m2), the addition of CACS significantly
improved incremental utility above FRS alone for prediction
(AUC: 0.70 vs 0.64, p <0.001) as well as reclassification
(cNRI: 0.51, p <0.001) of MACE. The addition of CACS
Figure 1. Association of CACS with renal function. (A) Fractional polynomial mo

CACS by subsets of eGFR. CACS = coronary artery calcium score; eGFR = estim
further improved discrimination and reclassification beyond
FRS alone among those with an eGFR 60 to 89 ml/min/1.73
m2 (AUC: 0.71 vs 0.66 p <0.001, and cNRI: 0.46, p <0.001)
as well as an eGFR <60 ml/min/1.73 m2 (AUC: 0.69 vs 0.55,
p <0.001, and cNRI: 0.68, p <0.001).
Discussion

Using data from the CONFIRM registry, we sought to
determine whether CACS improved risk stratification and
prediction of future adverse cardiovascular events in
patients with suspected CAD when stratified by subsets of
renal function. Our findings demonstrated that CACS
proved useful for risk prediction in patients irrespective of
the level of renal function. The presence of any CAC was
associated with a 3- to 4-fold increase in the risk of MACE
among all eGFR categories with no evidence of effect
del demonstrating the pattern between CACS and eGFR; (B) distribution of

ated glomerular filtration rate (ml/min/1.73 m2).
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Figure 2. Incidence of MACE per 1,000 person-years according to CACS categories by subsets of eGFR. CACS = coronary artery calcium score;

eGFR = estimated glomerular filtration rate (ml/min/1.73 m2); MACE =major adverse cardiac events.
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modification. Although any CAC increased the risk of
MACE in this cohort regardless of renal function, the high-
est absolute risk of MACE was observed in the subgroup
with CACS >400 and eGFR <60. Last, CAC screening pro-
vided further incremental value for predicting MACE over
a traditional risk score for patients with mild-to-severely
decreased renal function.

The prognostic utility of CACS screening has been well
documented. However, there is a paucity of data related to
the incidence, and prognostication of CACS in patients
with CKD not receiving dialysis. Despite several small
studies reporting conflicting findings between CACS and
CKD, a recent set of cross-sectional studies have shown a
graded relation between both parameters.20,21 The Dallas
Heart Study revealed an association between stage 3 to 5
CKD and increasing CACS, which was more prevalent
among diabetic patients.21 Likewise, Budoff et al showed a
graded relation between severity of CKD and CACS that
was independent of conventional risk factors.20 The present
study results are keeping with those findings as we have
demonstrated an increased prevalence of CACS in patients
with increasing renal dysfunction in a large international
registry. Furthermore, deteriorating renal function was
associated with an increased incidence of MACE even in
patients with a zero CACS. This finding might be related
in part to noncardiac causes of death, and possibly more
frequent in patients with either moderate-to-severely
decreased renal function or on dialysis. Indeed, our data
showed increased rates of ACM according to deteriorating
renal function (e.g., 11 [0.5%], 38 [0.6%], and 32 [2.8%]
for eGFR ≥90, 60 to 89, and <60 ml/min/1.73 m2, respec-
tively), among those with zero CACS.



Table 2

Unadjusted and adjusted Cox proportional hazard ratios for MACE according to CACS categories by subsets of eGFR

Variable Unadjusted Model 1 Model 2

HR (95% CI) p Value HR (95% CI) p Value HR (95% CI) p Value

eGFR ≥90
Any CACS 3.60 (1.78-7.29) <0.001 2.71 (1.31-5.60) 0.01 2.55 (1.22-5.30) 0.01

CACS categories

0 1 (ref) 1 (ref) 1 (ref)

1-100 2.46 (1.04-5.80) 0.04 1.96 (0.82-4.67) 0.13 1.68 (0.68-4.14) 0.26

101-400 4.41 (1.95-10.5) 0.001 3.23 (1.33-7.85) 0.01 3.15 (1.29-7.66) 0.01

>400 6.31 (2.42-16.44) <0.001 4.43 (1.66-11.8) 0.003 4.46 (1.68-11.85) 0.003

eGFR 60-89

Any CACS 4.27 (2.97-6.13) <0.001 3.24 (2.21-4.73) <0.001 3.09 (2.08-4.59) <0.001
CACS categories

0 1 (ref) 1 (ref) 1 (ref)

1-100 2.45 (1.58-3.80) <0.001 2.07 (1.32-3.24) 0.002 2.01 (1.27-3.20) 0.003

101-400 5.25 (3.37-8.19) <0.001 4.10 (2.57-6.53) <0.001 4.03 (2.50-6.49) <0.001
>400 10.10 (6.50-15.69) <0.001 7.35 (4.57-11.84) <0.001 6.63 (4.03-10.92) <0.001

eGFR <60
Any CACS 3.51 (1.87-6.58) <0.001 2.73 (1.43-5.23) 0.002 2.54 (1.32-4.87) 0.01

CACS categories

0 1 (ref) 1 (ref) 1 (ref)

1-100 1.83 (0.86-3.91) 0.12 1.58 (0.73-3.40) 0.25 1.50 (0.69-3.25) 0.30

101-400 3.98 (1.90-8.35) <0.001 3.16 (1.47-6.77) 0.003 2.85 (1.32-6.13) 0.01

>400 9.16 (4.44-18.89) <0.001 6.93 (3.24-14.81) <0.001 6.14 (2.85-13.21) <0.001

CACS = coronary artery calcium score; CI = confidence interval; eGFR = estimated glomerular filtration rate; HR = hazard ratio; MACE =major adverse

cardiac events.

Model 1 adjusted for age and gender. Model 2 further adjusted for individual Framingham risk factors including current smoking, hypertension, diabetes,

and dyslipidemia.
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Although CAC screening may generally provide valu-
able prognostic data, whether this tool can improve the risk
stratification of patients with renal impairment remains a
question. To date, there have been few studies examining
the prognostic utility of CACS in patients with CKD.10,11

The Multi-Ethnic Study of Atherosclerosis revealed that
CAC screening was independently associated with global
cardiovascular disease including CAD, and appeared to
improve prediction of adverse cardiovascular outcomes in
patients with CKD.22 Our study results are congruent with
these findings as we also demonstrated that increasing
CACS severity increased the risk of MACE across varying
degrees of renal impairment. Chaikriangkrai et al examined
Figure 3. Kaplan-Meier survival curves for MACE according to CACS categorie

mated glomerular filtration rate (ml/min/1.73 m2); MACE =major adverse cardiac
the prognostic implications of both CACS and renal func-
tion in symptomatic patients with suspected CAD and
found that not only were CACS and renal function indepen-
dent predictors of future adverse events, but both also pro-
vided incremental value to each other as well as beyond the
FRS and thrombolysis in MI (TIMI) risk score.11 In keeping
with these findings, our study demonstrated the prognostic
utility of CACS for predicting MACE in patients with nor-
mal or mildly decreased renal function, as well as among
those with moderate-to-severe renal dysfunction, thereby
broadening the notion that CACS might further improve
discriminatory ability and reclassification by forecasting
s by subsets of eGFR. CACS = coronary artery calcium score; eGFR = esti-

events.
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adverse outcomes in patients with mildly decreased renal
function as well as in those with more advanced CKD.

In the general population, vascular calcification typically
occurs at the intimal level, which is not only related to calci-
fied atherosclerotic plaque in coronary vessels but also with
ischemic cardiac outcomes such as acute coronary syn-
dromes.23 Conversely, in patients with CKD, calcification in
a vessel can also occur at the medial level, resulting in vascu-
lar stiffness, left ventricular hypertrophy, and congestive
heart failure.24,25 These concomitant processes may both be
at play in the relation between CACS and MACE in patients
with CKD. Although, it remains challenging for cardiac CT
to differentiate between these types of calcification,26 both
correlate with atherosclerotic and arteriosclerotic plaque and
amplify adverse cardiovascular outcomes in patients with
CKD. In light of this, the present study findings underscore
the clinical usefulness of utilizing CAC screening in patients
with varying renal function. CAC screening may be particu-
larly valuable in planning primary prevention interventions
in asymptomatic individuals. Current American Heart Asso-
ciation/American College of Cardiology guidelines for the
management of cholesterol now consider it reasonable to use
CAC screening in situations where a decision regarding sta-
tins is uncertain, including individuals who may have risk
enhancing conditions such as CKD.27

This study has some limitations that bear mentioning.
Despite our attempts to control for important confounders,
given the observational nature of the present study, there
remains the possibility of residual confounding and selec-
tion bias. The majority of patients presented with a mildly
decreased eGFR level, hence, caution should be taken
when attempting to extrapolate our findings to others with
varying eGFR levels, including those with more advanced
CKD, such as patients on dialysis. It is plausible that eGFR
<60 ml/min/1.73 m2 might include some patients on dialy-
sis; therefore, other causes of mortality such as those related
to dialysis-related complications might have played a role.
Other markers of kidney damage necessary for defining
CKD, such as albuminuria or urine sediment abnormalities,
were not available in our registry. Also, we used a single-
time point evaluation of eGFR, and cannot discount the
possibility of sampling errors, which may have led to some
misclassification in renal function categorization. We fur-
ther cannot exclude the possibility of misclassification of
patients due to the MDRD formula, originally derived from
a population with CKD, and may have led to an underesti-
mation of eGFR in those with a normal eGFR ≥90 ml/min/
1.73 m2.28 To this end, a more recently developed CKD-
Epidemiology Collaboration equation conferred less of an
underestimation of eGFR in patients with normal renal
function, and a more accurate classification for the risk of
mortality as well as end-stage renal disease, when com-
pared with the MDRD formula.29,30 Also, the CONFIRM
registry did not reflect a typical CAC screening population,
since the current analysis largely includes symptomatic
individuals. In addition, the majority of MACE events were
late revascularizations, which may be reflective of the bur-
den of obstructive disease. Therefore, caution should be
taken in extrapolating our findings to an asymptomatic pop-
ulation undergoing CAC screening.
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