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Abstract

Background and aims—TAC is associated with incident CVD and all-cause mortality.
Nevertheless, the independent 10-year prognostic value of TAC in individuals with CAC=0 beyond
traditional risk factors is not well established.

Methods—3,415 MESA participants with baseline CAC=0 were followed for CHD, CVD events
and all-cause mortality. TAC was measured in the ascending and descending aorta in all
participants and quantified using Agatston’s score. Multivariable Cox proportional hazards
regression models were used to study the associations between TAC and incident CHD, CVD
events and all-cause mortality. Likelihood ratio tests were used to compare prediction models
including traditional risk factors plus TAC versus risk factors alone.

Results—406 participants (11.9%) had TAC>0 at baseline. Over a median follow-up of 11.3
years, unadjusted event rates per 1000 person-years were higher in TAC>0 than in TAC=0
participants: CHD 2.18 vs. 2.03; CVD 6.85 vs. 3.42; all-cause mortality 12.84 vs. 4.96. However,
in multivariable Cox regression analyses adjusting for CVD risk factors, neither TAC>0, TAC>100
nor log(TAC+1) were independently associated with any of the study outcomes, nor improved
their prediction compared to traditional risk factors alone (p value of likelihood ratio tests >0.05).

Conclusions—In a multi-ethnic, modern US population of asymptomatic individuals with
CAC=0 at baseline, the prevalence of TAC>0 was low, and TAC did not improve 10-year
estimation of prognosis beyond traditional risk factors. In the presence of CAC=0, measurement of
TAC is unlikely to provide sufficient additional prognostic information to further improve risk
assessment.

Keywords
Thoracic aortic calcification; coronary artery calcium; cardiovascular disease; all-cause mortality

Introduction

Coronary artery calcium (CAC) is currently the most robust prognostic tool for
cardiovascular disease (CVD) risk assessment. 1 2 A high CAC burden has been strongly
and independently associated with increased incidence of coronary heart disease (CHD)
events, CVD events, and all-cause mortality beyond traditional risk factors. 36 On the other
hand, the presence of a CAC score of zero (CAC=0) has been consistently associated with
very low risk of future CVD events and mortality in asymptomatic individuals. 7 & Despite
the low event rates observed in the presence of CAC=0, there is increasing interest in
imaging techniques targeting other vascular beds such as the thoracic aorta to better identify
those few CAC=0 individuals who will develop a CHD, CVD event or die in the following
10 years. The presence of thoracic aortic calcium (TAC) in the ascending and/or descending
thoracic aorta is associated with CHD, CVD events and all-cause mortality. 212 While
coronary calcification occurs within the intimal layer of the coronary arteries and is almost
exclusively associated with atherosclerosis, calcification of the aortic wall can occur both in
the intima and medial layers. The latter is associated with increased arterial stiffening, a
process which is known to be independently associated with CVD events. 1315 Accordingly,
TAC, which can be measured using the same imaging protocol that is used for measuring
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coronary calcification, may provide additional prognostic information beyond that provided
by CAC at no additional radiation or cost. 912 This may be particularly relevant in
individuals with CAC=0, in which a high burden of TAC could impact their management
and follow-up plan. Previous studies on the additional prognostic value of TAC in
individuals with CAC=0 have been limited by short follow-up periods, precluding our
understanding of the 10-year prognostic value of TAC in these individuals. 18 In the Multi-
Ethnic Study of Atherosclerosis (MESA), 17 CAC and TAC were measured at baseline, and
50% of participants had CAC=0. 3 With a follow-up of more than 10 years, MESA provides
an excellent opportunity to assess the 10-year prognostic value of TAC in a multi-ethnic
population of asymptomatic individuals with CAC=0. The aim of our study was thus to
investigate the prevalence of thoracic aortic calcification among asymptomatic individuals
with CAC=0 at baseline, and to evaluate the 10-year prognostic value of TAC in predicting
CHD, CVD events, and all-cause mortality beyond traditional risk factors.

Materials and methods

Study population

MESA is a NHLBI-funded, population-based prospective cohort study. Started in 2000,
MESA aims to characterize the prognosis of subclinical CVD in a multi-ethnic US
population. Between July 2000 and August 2002, 6,814 men and women of 4 self-reported
racial/ethnic groups (non-Hispanic Whites, non-Hispanic African-Americans, Hispanics,
and Asian Americans) were recruited, representing 6 US communities (Baltimore City and
Baltimore County [MD], Chicago [IL], Forsyth County [NC], Los Angeles County [CA],
Northern Manhattan and Bronx [NY], and St. Paul [MN]). Participants were 45 to 84 years
of age at the time of enrollment, and all of them were free of clinical CVD. The study
protocol was approved by the IRB of each study site, and written informed consent was
provided by all participants before the first study examination. For the purposes of this study,
only those participants with a baseline CAC score of zero were included in the analyses (N =
3,415).

CAC and TAC measurement

In MESA, all study participants underwent non-contrast cardiac computed tomographic
scanning for CAC scoring as part of their baseline assessment (Visit 1). Full details of the
CAC measurement and scoring protocol have been described previously. 17:18 Briefly, non-
enhanced computed tomography (CT) was performed on either a cardiac-gated electron-
beam computed tomography scanner (Chicago, Los Angeles, and New York field centers)
(Imatron C-150; Imatron, San Francisco, California) 1° or a multidetector computed
tomography system (Baltimore, Forsyth County, and St. Paul field centers) (Lightspeed,
General Electric Medical Systems, Waukesha, Wisconsin; or Volume Zoom, Siemens,
Erlanger, Germany). 20 The scanning parameters were: prospective ECG-triggering at 60%
of the RR interval, fixed 130 kV peak tube voltage, fixed 630 mA tube current, 100 ms
exposure time, and 3 mm slice thickness for the electron beam CT scanners; prospective
ECG- triggering at 400 ms prior to the next R wave, 120 kV tube voltage, 420 mA tube
current, 250 ms exposure time, and 2.5 mm slice thickness for the multidetector scanner. 18
A 30- to 35-cm field of view was used in all study participants for both CAC and TAC
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scoring purposes. This field encompassed the heart from the carina to the apex, and included
large segments of the ascending and descending thoracic arteries.

All CT scans were read by a radiologist or cardiologist at the central MESA reading center
(Los Angeles Biomedical Research Institute at Harbor—University of California, Los
Angeles, Torrance, CA). Coronary artery calcification was determined to be present if there
was calcification in the coronary arteries equal to or greater than the minimum density of
130 Hounsfield units. The CAC score was calculated for each study participant following the
Agatston scoring method. 2

Baseline TAC burden was also measured from each participant’s computed tomographic
scan, from the same field of view as a CAC score. Z-axis coverage of CAC and TAC was
from the aortic annulus, above the aortic valve, to the lower edge of the pulmonary artery
bifurcation (ascending aorta); and from the lower edge of the pulmonary bifurcation, to the
cardiac apex (descending aorta). The TAC score was determined for each study participant
using the Agatston score, which although originally intended to be used as a CAC scoring
system, has also been widely used in the scientific literature as a convenient TAC
quantification method. 6 The aortic arch could not be visualized in the available
tomographic sections, therefore calcifications in the arch were not taken into account in the
TAC score calculation.

Assessment of covariates

Sociodemographic variables and information on cardiovascular risk factors and medication
use was collected in the baseline MESA study visit. Current smoking was defined as having
smoked a cigarette in the past 30 days, whereas former smoking was defined as being a non-
current smoker who had smoked =100 cigarettes in their lifetime.1’ Participants not
fulfilling any of the 2 criteria were considered never smokers. Resting blood pressure was
measured using an automated oscillometric method (Dinamap model Pro 100 automated
oscillometric sphygmomanometer), 3 times from the right arm in the seated position, and the
second and third readings were averaged and used in analyses. 17 Use of antihypertensive
and other medications was assessed based on the clinic staff documentation of prescribed
medications. Presence or absence of any family history of CHD was determined using a
validated questionnaire. 7

Laboratory measurements were also performed at the baseline MESA study visit. Total and
high-density lipoprotein cholesterol and fasting glucose levels were measured from 12-hour
fasting blood samples. Estimated glomerular filtration rate was calculated using the
creatinine-based Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI)
equation. 22 Diabetes was defined as a self-reported diagnosis, treatment use for diabetes, or
fasting blood glucose of >126mg/dL.

Follow-up and event ascertainment

Study participants were followed for a median of 11.3 years (mean 10.9 years). Full details
of the event surveillance procedures used in MESA have been described before. 17 In brief,
incident events were identified combining periodic telephone interviews and review of
medical records and death certificates by trained study staff. Events were adjudicated by the
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MESA study events committee using the following definitions. Hard CHD events were
defined as non-fatal myocardial infarction, resuscitated cardiac arrest or CHD death. All
CHD events included hard CHD events, definite angina, and probable angina if accompanied
by a revascularization procedure. Stroke was defined as a focal neurologic deficit lasting
more than 24 hours or until death. If there was a clinically relevant lesion confirmed by brain
imaging the event was considered a stroke, even if the deficit lasted less than 24 hours. TIA
was defined as a transient neurologic deficit lasting no longer than 24 hours, and without a
clinically relevant lesion confirmed by brain imaging in the absence of a nonvascular cause
of the event. Hard CVD events were defined as hard CHD, stroke, and cerebrovascular
death. All CVD events included any CHD event, fatal/non-fatal stroke, and other CVD
death. All-cause mortality was determined using death certificates, hospital medical records
and autopsy reports.

Statistical analysis

Baseline characteristics of the study participants, both overall and stratified by TAC burden,
were analyzed. Differences between TAC=0 and TAC>O0 participants were compared using
chi-squared tests for proportions, and t-tests and non-parametric tests for continuous
normally and non-normally distributed variables, respectively.

Crude event rates per 1000 person-years were calculated for each of the 7 study outcomes
(CHD hard, CHD all, stroke, TIA, CVD hard, CVD all, and all-cause mortality) by baseline
TAC strata. Kaplan-Meier cumulative survival functions were used to compare the event-free
survival experience of TAC>0 versus TAC=0 participants for each study outcome. Log-rank
tests were used to compare event-free cumulative survival between the 2 groups.

Multivariable Cox proportional hazards regression models were used to evaluate the
associations between TAC (modeled both as TAC >0 vs. TAC=0 and as log[TAC+1]) and
each of the study outcomes. For all of them, 3 models were used to account progressively for
potential confounding: Model 1 was unadjusted; Model 2 adjusted for age, sex and self-
reported race/ethnicity; and Model 3 adjusted for the covariates included in Model 2 plus
baseline smoking status, systolic blood pressure, medication use for hypertension, diabetes,
total and high density lipoprotein cholesterol levels, medication use for hyperlipidemia,
family history of CHD (at any age), and estimated glomerular filtration rate. No significant
deviations from the proportional hazards assumption were observed. In exploratory analyses,
TAC>0 was further stratified as >0 - <100 and =100. In addition, to test the presence of
significant effect modification by age, sex or race/ethnicity, log(TAC+1)*age, log(TAC
+1)*sex and log(TAC+1)*race/ethnicity interaction terms were included in the fully adjusted
regression models.

Finally, to assess the incremental 10-year prognostic value of TAC in predicting the study
outcomes beyond the risk factors included in the 2013 American College of Cardiology /
American Heart Association (ACC/AHA) 10-year CVD risk estimator, we compared
prediction models including the ACC/AHA risk factors plus TAC (categorical or continuous)
versus the ACC/AHA risk factors alone, using likelihood ratio tests.
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A pvalue of 0.05 was used as threshold for statistical significance. All statistical analyses
were performed using Stata statistical software package, version 12.0 (StataCorp. 2011,
College Station, TX).

Results

Study population

A total of 3,415 MESA participants had a CAC score of zero at baseline. Among them,
median age was 55 years (interquartile range 50 — 65 years) and 63% were women. TAC>0
was present in 11.9% of the study population, and 6.1% had TAC>100. Compared to TAC=0
participants, those with TAC>0 were older (68 vs. 55 years, p<0.001), more often female
(74% vs. 62%, p<0.001) and had a higher prevalence of hypertension (56% vs. 32%,
p<0.001), diabetes (12% vs. 9%, p=0.042) and dyslipidemia (54% vs. 46%, p=0.002).
Baseline characteristics of the study participants, both overall and stratified by TAC burden,
are presented in Table 1.

Incident events and all-cause mortality

Number and event rates for each of the study outcomes both overall and stratified by TAC
burden are summarized in Table 2. Overall, only 74 CHD events (2.2%), 137 CVD events
(4.0%), and 219 deaths (6.4%) were observed over the median follow-up period of 11.3
years. CHD event rates were similar in both groups (2.18 per 1000 person-years in TAC>0
participants [95% CI 1.13 — 4.19] and 2.04 in TAC=0 participants [95% CI 1.59 — 2.59]). On
the other hand, stroke, TIA, CVD hard, CVD all and all-cause mortality rates were
consistently higher in TAC>0 compared to TAC=0 participants, with the greatest difference
being observed in all-cause mortality (12.84 per 1000 person-years in TAC>0 participants
[95% CI 9.86 — 16.73] versus 4.96 in TAC=0 participants [95% CI 4.25 — 5.78]).

Unadjusted associations between TAC, incident events and all-cause mortality

Figures 1-3 display the unadjusted Kaplan-Meier survival functions for all CHD events, all
CVD events, and all-cause mortality by TAC strata. According to the unadjusted Log-rank
tests, baseline TAC burden was significantly associated with incident CVD events and
mortality (p value <0.001), but not with CHD events.

Tables 3 and 4 show the crude (Model 1) associations between baseline TAC and the 7 study
outcomes. TAC>0 compared to TAC=0 was significantly associated with all and hard CVD
events, incident stroke, incident TIA and all-cause mortality, whereas there was no crude
association between baseline TAC and incident CHD events (Table 3, Model 1). Similar
results were observed when baseline TAC burden was modeled as log(TAC+1) (Table 4,
Model 1). Further stratification of TAC>0 as >0 - <100 and = 100 yielded even stronger
crude associations between TAC>100 (compared to TAC=0) and stroke, TIA and all-cause
mortality (Table 5, Model 1).

Multivariable-adjusted associations between TAC, incident events and all-causemortality

After basic adjustment for age, sex and race/ethnicity, only incident stroke, TIA and all-
cause mortality remained significantly associated with TAC (Tables 3 and 4, Model 2).
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Further adjustment for additional traditional CVD risk factors resulted in non-significant
associations between baseline TAC and all of the study outcomes (Tables 3 and 4, Model 3).
Multivariable analyses yielded also statistically non-significant associations between
TAC>100 compared to TAC=0 and the 7 study outcomes (Table 5, Model 3).

There were no significant interactions by sex or race/ethnicity for any of the 7 study
outcomes. Regarding interactions by age, only for TIA the pvalue of the coefficient of the
interaction term was <0.05 (0.032). Finally, in exploratory, post-hoc analyses, baseline TAC
burden was also not associated with a “compaosite neurological outcome” combining stroke
and TIA in fully adjusted models.

Prediction of incident events and all-cause mortality with TAC

Likelihood ratio tests comparing prediction models including the traditional risk factors used
in the ACC/AHA 2013 risk estimator with and without TAC were performed to assess the
incremental prognostic value of TAC for predicting each study outcome. When TAC was
modeled as TAC>0 vs. TAC=0, adding TAC to the models did not yield any significant
incremental prognostic information for predicting any of the 7 study outcomes (p values of
the likelihood ratio tests for CHD, CVD or all-cause mortality were all >0.20). Similarly, no
additive value was demonstrated for log(TAC+1) or for TAC modeled as =0, >0 - <100 and
=100 (all pvalues >0.005).

Discussion

After a median follow-up of 11 years, individuals with CAC=0 had very low CHD, CVD
event rates and all-cause mortality, and TAC did not independently improve estimation of
prognosis. Baseline TAC was not associated with CHD events, though a strong association
was seen with incident CVD and all-cause mortality in unadjusted analysis. However, those
associations did not remain statistically significant after adjusting for traditional risk factors.
Our results highlight the limited value of TAC as an independent prognostic test in CAC=0
patients, particularly for predicting incident CHD. Nevertheless, the finding of TAC should
encourage screening and aggressive management of modifiable risk factors in CAC=0
individuals.

Direct measurement of calcium in the coronary arteries is a highly specific test for detecting
underlying subclinical atherosclerosis. 2324 A high CAC score is a powerful predictor of
CHD events and all-cause mortality. 2° Furthermore, a recent analysis in MESA suggests
that CAC is also a powerful, independent predictor of stroke, and adds incremental
predictive value to clinical risk factors. # The 2013 ACC/AHA guidelines recommend the
use of coronary calcium score in selected individuals to further assess cardiovascular risk
accurately when the decision to use statin therapy is uncertain. 26

Subjects with CAC=0 have a very low risk of cardiovascular events and all-cause
mortality. 7- 8 Thus, Blaha et al. demonstrated that the absence of CAC in asymptomatic
patients predicts low risk of developing CHD and dying in the following 10 years. ’ Our
study results are consistent with those from the previous literature, with CHD, CVD event
rates and all-cause mortality being very low after more than 11 years of follow-up.
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Despite this excellent prognosis, event rates in CAC=0 individuals are not zero. In the era of
precision medicine, the development of tools for the detection of those CAC=0 subjects
most likely to have a cardiovascular event or die in the next 10 years appears highly relevant,
particularly if those tools are convenient and inexpensive. In this context, assessment of
aortic calcification can be readily measured using CT scans done for CAC scoring, without
additional radiation or extra cost. Multiple studies have observed that calcification and/or
atherosclerosis of the aorta detected by various modalities is an independent predictor of
CHD and stroke. 27-29 An autopsy study demonstrated that 58% of ischemic stroke patients
of an unknown cause had ulcerative plaques in the aortic arch. 30 The French Study of Aortic
Plaques in Stroke (FAPS) Group also found that atherosclerotic plaques in the aortic arch
>4mm in thickness were significantly associated with recurrent ischemic stroke. 28

There have been previous efforts to investigate the prognostic value of TAC in subjects with
no CAC. % 12 Unfortunately, those studies were limited by small sample sizes and relatively
short follow-up periods. Budoff et al. found that after a median of 4.1 years of follow-up,
baseline TAC was not significantly associated with CHD events in individuals with

CAC=0. 9 Santos et al. observed that patients who had TAC without CAC at baseline had a
2.5-fold greater risk of death after a 5-year follow-up compared to those who had no TAC.
Nevertheless, this result did not achieve statistical significance (95% CI: 0.99-6.48,
p=0.054). 12 Thus, the 10-year prognostic value of TAC in CAC=0 individuals had not been
studied in a large, multi-ethnic US population. Moreover, by using a similar modeling of
covariates as used by the 2013 ACC/AHA risk estimator, our study provides clear insight on
the additional prognostic value of TAC in the context of current, widely used risk assessment
tools.

Despite the lack of independent associations between TAC, events and mortality, baseline
TAC was strongly associated with CVD risk and all-cause mortality in unadjusted analyses.
Importantly, no clinical guidelines stress such comprehensive risk assessment as is emulated
by our adjustments. This finding underscores the importance of screening, careful
management and close follow-up of modifiable risk factors in CAC=0 individuals,
particularly when a high burden of TAC is present. Providers are expected to pay careful
attention to risk factors in all patients, and thus our findings should not be considered per se
a rationale for systematic TAC measurement. Nevertheless, given that such information can
be obtained automatically, with no extra image-interpretation time or cost, careful clinician-
patient discussion including thorough assessment of traditional risk factors should be
triggered when the presence of TAC (especially TAC>100) is noted in this particular
population. 31

Several factors may have limited our study. First, calcification in the aortic arch and in the
abdominal aorta 32 were not considered, as MESA used chest CT imaging studies performed
for CAC screening purposes to calculate TAC burden. This may have resulted in an
underestimation of the prognostic value of aortic calcium in CAC=0 individuals.
Nevertheless, one of the most appealing features of TAC for further risk assessment is
indeed the fact that it can be measured from the same images used for CAC scoring, without
further testing. Elucidating the prognostic value of a test involving additional radiation and
cost represents a different research question, beyond the scope of our study.
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Second, the lack of statistical significance in the associations between TAC, CVD events and
all-cause mortality may have been the consequence of a lack of statistical power, particularly
in the TAC>100 subgroup. Nonetheless, our results were observed in a large, multi-ethnic,
US population including 4 racial/ethnic groups and followed for more than ten years.
Whether TAC may be more informative in specific subgroups at higher risk of
cerebrovascular event rates such as post-menopausal women, African-American individuals
or Asian populations, is a relevant topic deserving further investigation.

Finally, the finding of a significant interaction between baseline TAC and age for TIA should
be put in the context of multiple testing, be interpreted with caution, and only considered
hypothesis-generating.

In conclusion, in a multi-ethnic, modern US population, asymptomatic individuals with
CAC=0 had very low 11-year CHD and CVD event rates and all-cause mortality. In this
population, TAC did not independently improve estimation of prognosis beyond the CVD
risk factors included in the latest CVD risk estimators available. Larger studies in
populations at higher risk of stroke may provide further insights on the prognostic value of
TAC in CVD risk prediction.
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Highlights

. Asymptomatic individuals with coronary artery calcium (CAC)=0 had very
low coronary heart disease (CHD), cardiovascular disease (CVD) event rates
and all-cause mortality after a median follow-up of 11 years.

. The prevalence of thoracic aortic calcium (TAC)>0 was low among
asymptomatic individuals with no CAC.

. The presence of TAC did not improve 10-year estimation of prognosis beyond
traditional risk factors in this low-risk population.
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Fig. 1. Kaplan-Meier survival curves for CHD events (all) by TAC groups
Log-Rank test pvalue 0.806.
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Fig. 2. Kaplan-Meier survival curves for CVD events (all) by TAC groups
Log-Rank test pvalue < 0.001.
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Fig. 3. Kaplan-Meier survival curves for all-cause mortality by TAC groups
Log-Rank test pvalue < 0.001.
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Table 1

Baseline characteristics of the study participants.

All (n = 3,415) TAC=0(n=3,009) TAC>0(n=406) pvalue
Age, years 56 (50 - 65) 55 (50 - 63) 68 (61 - 74) <0.001
Male 1,249 (36.6) 1,142 (38.0) 107 (26.4) <0.001
Race/ethnicity 0.001
Non-Hispanic White 1,127 (33.0) 971 (32.3) 156 (38.4)
African American 1,071 (31.4) 964 (32.0) 107 (26.4)
Hispanic 818 (24.0) 738 (24.5) 80 (19.7)
Chinese American 399 (11.7) 336 (11.2) 63 (15.5)
Body mass index, kg/m? 27.5(24.3-31.2) 27.6 (24.4-31.3) 26.8 (23.8-30.2) 0.005
Family history of heart disease 1,203 (37.2) 1,057 (37.1) 146 (37.8) 0.794
Current smoker 451 (13.3) 398 (13.3) 53 (13.1) 0.651
Diabetes 318 (9.3) 269 (8.9) 49 (12.1) 0.042
Fasting blood glucose, mg/dL 88 (82 -97) 88 (81 — 96) 90 (83 - 98) 0.001
Medication use for diabetes 241 (7.1) 200 (6.7) 41 (10.1) 0.011
Hypertension 1,197 (35.1) 969 (32.2) 228 (56.2) <0.001
Systolic blood pressure, mmHg 122 (20) 121 (19) 134 (24) <0.001
Diastolic blood pressure, mmHg 71 (10) 71 (10) 71(11) 0.854
Hypertension treatment use 896 (26.2) 733 (24.4) 163 (40.2) <0.001
Dyslipidemia 1,600 (46.9) 1,380 (45.9) 220 (54.2) 0.002
Total cholesterol, mg/dL 194 (35) 193 (35) 197 (37) 0.027
HDL cholesterol, mg/dL 50 (42 - 61) 50 (42 - 61) 51 (42 - 62) 0.338
Triglycerides, mg/dL 106 (75 - 155) 104 (73 - 154) 117 (84 - 164) <0.001
Lipid-lowering treatment use 359 (10.5) 294 (9.8) 65 (16.0) <0.001
EGFR, mL/min/1.73m? 81 (15) 82 (15) 76 (15) <0.001

Data presented as mean (SD), median (IQR) or N (%).

EGFR, estimated glomerular filtration rate; HDL,high density lipoprotein; TAC, thoracic aorta calcium.

Atherosclerosis. Author manuscript; available in PMC 2018 February 01.

Page 17



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Kim et al.

Table 2

Number of events and overall incidence rates per 1000 person-years by baseline TAC categories.

All(n=3415) TAC=0(n=3,009) TAC >0 (n=406)

CHD All Number (%) 74 (2.2) 65 (2.2) 9(22)

IR (95% Cl) 2.05(1.63-257)  2.03(1.59 — 2.59) 2.18 (1.13 - 4.19)
CHD Hard Number (%) 57 (1.7) 51 (1.7) 6 (1.5)

IR(95% Cl) 157 (1.21-2.04)  1.59 (1.21-2.09) 1.44 (0.65 - 3.21)
CVD All Number (%) 137 (4.0) 109 (3.6) 28 (6.9)

IR(95% Cl) 3.81(3.23-451)  3.42(2.84-4.13) 6.85 (4.73 - 9.92)
CVD Hard Number (%) 110 (3.2) 89 (3.0) 21 (5.2)

IR(95% Cl) 3.05(2.53-3.68)  2.79(2.27 - 3.43) 5.11 (3.33 - 7.84)
Stroke Number (%) 58 (1.7) 43 (1.4) 15 (3.7)

IR (95% CI)  1.60 (1.24 - 2.08) 1.34(1.00 - 1.81) 3.64 (2.19 - 6.03)
TIA Number (%) 24 (0.7) 18 (0.6) 6 (1.5)

IR(95% Cl) 0.66(0.44-0.99)  0.56 (0.35 — 0.89) 1.45 (0.65 - 3.22)
All-cause mortality  Number (%) 219 (6.4) 164 (5.5) 55 (13.6)

IR(95% Cl) 5.86(5.13-6.69)  4.96 (4.25-5.78)  12.84 (9.86 — 16.73)

Data presented as number of events (percentage), and incidence rates per 1000 person-years (95% confidence intervals).
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CHD, coronary heart disease; CI, confidence interval; CVD, cardiovascular disease; IR, incidence rate; TAC, thoracic aorta calcium; TIA, transient
ischemic attack.
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