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Abstract

Background—Aspirin for the primary prevention of coronary heart disease (CHD) is only
recommended for individuals at high risk for CHD although the majority of CHD events occur in
individuals who are low to intermediate risk.

Methods and Results—To estimate the potential of coronary artery calcium (CAC) scoring to
guide aspirin use for primary prevention of CHD, we studied 4229 participants from the Multi-
Ethnic Study of Atherosclerosis (MESA) who were not on aspirin at baseline and were free of
diabetes. Using data from median 7.6-year follow-up, five-year number-needed-to-treat (NN T®)
estimations were calculated by applying an 18% relative CHD reduction to the observed event
rates. This was contrasted to 5-year number-needed-to-harm (NNH®) estimations based on the risk
of major bleeding reported in an aspirin meta-analysis. Results were stratified by a 10% 10-year
CHD Framingham Risk Score (FRS). Individuals with CAC = 100 had an estimated net benefit
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with aspirin regardless of their traditional risk status (estimated NNT® of 173 for individuals <10%
FRS and 92 for individuals = 10% FRS, estimated NNH?® of 442 for a major bleed). Conversely,
individuals with zero CAC had unfavorable estimations (estimated NNT® of 2,036 for individuals
<10% FRS and 808 for individuals = 10% FRS, estimated NNH?® of 442 for a major bleed).
Gender specific and age-stratified analyses showed similar results.

Conclusion—For the primary prevention of CHD, MESA participants with CAC = 100 had
favorable risk/benefit estimations for aspirin use while participants with zero CAC were estimated
to receive net harm from aspirin.

Keywords
Aspirin; imaging; prevention; coronary disease

Introduction

The current role of aspirin in the primary prevention of cardiovascular disease (CVD) is
limited to use only in individuals at elevated risk for a cardiovascular event, thus
withholding aspirin from lower risk patients who represent the majority of the primary
prevention population and in whom a very large proportion of cardiovascular events occur
(1). When tested for primary prevention in clinical trials of predominantly very low risk
individuals, aspirin has been shown to decrease the rate of CVD events but at a near-
equivalent risk of increased bleeding (2-5). For primary prevention, more liberal use of
aspirin would include treatment of individuals at low risk for CVD, resulting in a small
absolute benefit that is likely to be outweighed by the increase in bleeding associated with
aspirin use. Conversely, limiting aspirin use to only high-risk individuals negates the
opportunity to prevent a significant number of cardiovascular events, many of which present
as unheralded myocardial infarction or sudden cardiac death (6,7). Therefore, there is much
interest in improving assessment of CVD risk to identify individuals with the most favorable
risk/benefit profiles.

Coronary artery calcium (CAC) score is a highly specific marker of the atherosclerotic
plaque burden in the coronary arteries. There is a nearly 10-fold higher risk of coronary
heart disease (CHD) events in patients with substantially elevated CAC (8). In addition, a
CAC score of zero has been shown to be a powerful predictor of a favorable prognosis, even
in the presence of traditional risk factors (9,10). These strong associations give CAC the
ability to improve discrimination and provide a significant improvement in net risk
reclassification (8,11,12).

The goal of this analysis, using data from the Multi-Ethnic Study of Atherosclerosis
(MESA), is to evaluate if risk stratification with CAC could guide the use of aspirin therapy,
potentially focusing treatment on more individuals at high risk and therefore more likely to
prevent a CVD event while avoiding aspirin in individuals who are truly low risk in whom
aspirin risk exceeds benefit.
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Study Design and Participants

Procedures

MESA is a longitudinal epidemiologic study of 6,814 multi-ethnic men and women 45 to 84
years old initiated in July of 2000 to evaluate the prevalence, progression, and clinical
significance of subclinical atherosclerosis. Complete details of the design and recruitment
strategy of MESA have been previously published (13). In summary, between July 2000 and
September 2002, MESA enrolled participants at six US field centers (New York, Baltimore,
St. Paul, Chicago, Los Angeles, and Forsyth County, North Carolina). Communities with
significant ethnic diversity were targeted for recruitment, and participants who identified
themselves as white, African-American, Hispanic, or Chinese and were free of known
clinical CVD at baseline were enrolled. The study protocol was reviewed and approved by
the institutional review board at the participating institutions. Each participant gave
informed consent for the study.

Of the 6,814 MESA participants included in the baseline exam, we excluded participants
with diabetes at the time of baseline examination (n=880), defined as a fasting glucose level
of = 126 mg/dL or use of hypoglycemic medications. We excluded individuals with diabetes
due to the consideration of diabetes as a CHD risk equivalent as well as the two recent
randomized trials in individuals with diabetes that did not show a reduction in CVD events
with aspirin use (14, 15). Participants using aspirin (n=978) or with missing aspirin data
(n=227) at the time of the baseline examination were also excluded. Aspirin use was defined
as any aspirin dose taken three or more times per week. Additionally, five MESA
participants were missing outcomes data, and 495 were missing covariates, thus 4,229
participants were included in our sample. A flow chart of participants included in the study
is shown in Figure 1.

The scanning and interpretation methods for cardiac computed tomography (CT) in MESA
have been previously reported (16). CAC scores were determined with chest CT utilizing
either a cardiac-gated electron-beam CT scanner (Los Angeles, Baltimore, and New York)
or a multi-detector CT system (Chicago, St. Paul, and Forsyth County). All patients were
scanned twice, and CAC (Agatston) scores were averaged. A cardiologist or radiologist
interpreted all scans at the MESA CT reading center (Los Angeles Biomedical Research
Institute at Harbor-UCLA Medical Center). Agreement for the presence of CAC was high
(kappa statistic 0.92) and the intra-class correlation coefficient for the Agatston score
between readers was 0.99.

Clinical teams at each of the six centers performed a baseline examination including
assessment of standard CVD risk factors. Blood for basic laboratory assessment was
obtained and processed at each of the six centers and analyzed at the central MESA
laboratory (University of VVermont, Burlington, VT). New occurrences of CVD and CHD
events were documented over a median follow-up of 7.6 years. Participants or their family
members were contacted via telephone interview every 9-12 months and questioned about
interim admissions to the hospital, outpatient diagnoses of CHD or CVD, and deaths.

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 May 06.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miedema et al. Page 4

Medical records were successfully obtained in 98% of hospital admissions and 95% of
outpatient cardiovascular diagnoses. Two physicians from the MESA mortality and
morbidity review committee independently reviewed and classified each event. The full
committee adjudicated if there was disagreement between the two physicians.

Outcomes

The cardiovascular benefits of aspirin in clinical trials have mostly been limited to a
reduction in myocardial infarction and stroke (17-22). Therefore, the potential benefit of
aspirin therapy was applied to only hard CHD and CVD events. Hard CHD events included
non-fatal myocardial infarction, resuscitated cardiac arrest, and CHD death. Hard CVD
events included hard CHD events plus non-fatal and fatal stroke. Transient ischemic attack
(T1A) was not included.

Statistical Analysis

Baseline characteristics of participants included in the study were analyzed after
stratification for baseline aspirin use. Frequencies and proportions were calculated for
categorical variables. For continuous variables, means with standard deviations (SD) are
presented. We used Kaplan Meier estimates of cumulative event-free survival to describe the
occurrence of hard CHD and CVD events over time. Absolute event rates for both CHD and
CVD were analyzed in patients stratified by baseline CAC score (0, 1-99, = 100), and Cox
multivariable hazard ratios were determined for each CAC stratum. Models were adjusted
for age, gender, race/ethnicity, MESA site, cigarette smoking status, cigarette pack-years,
body mass index (BMI), LDL cholesterol, HDL cholesterol, lipid-lowering medication,
hypertension, anti-hypertensive medication, family history of myocardial infarction,
education level, and Framingham risk score (FRS). The proportional hazards assumption of
the Cox model was confirmed by the inspection of log-negative log survival curves and an
interaction term between the CAC score groups and time. Given the exclusion of
approximately 10% of participants due to missing variables, we performed an additional
Cox model with imputation for participants with missing variables. These results did not
significantly differ from the results of the primary analysis (results not shown).

To determine the estimated risk/benefit profiles of aspirin therapy, we performed two
separate analyses, one based on the total sample as well as a gender specific analysis. A
prior meta-analysis found an 18% reduction in CHD events with aspirin use independent of
gender (1). This risk reduction has been used in other studies analyzing the utility of aspirin
(23). We applied this relative risk reduction in CHD to both genders stratified by CAC
scores and a 10% 10-year CHD risk threshold calculated using the FRS. For the gender
specific analysis, we calculated absolute hard CHD event rates in men and hard CVD event
rates in women after stratification by baseline CAC score. An estimated aspirin benefit of a
32% reduction in CHD for men and a 17% reduction in CVD for women, as stated in the
United State Preventive Service Task Force (USPSTF) guidelines (24), was applied to the
absolute MESA event rate in each CAC stratum. Using the reciprocal of the absolute risk
reduction, a number needed to treat at a median follow up of 7.6 years was calculated. To
contrast the potential cardiovascular benefit with the potential bleeding risk, the direct NNT
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was adjusted to a 5-year number needed to treat (NNT®), using the method of Altman-
Anderson (25) and contrasted with the 5-year number needed to harm (NNH?9).

The NNH® was calculated using the reciprocal of the absolute risk increase on aspirin based
on the absolute increase in the rate of major bleeding seen in a gender specific aspirin meta-
analysis (2). The major bleeding rate for both genders combined was increased by a rate of
0.23% at 5-years; therefore, the estimated NNH® was 442 for a major bleed. The gender
specific major bleeding rate with aspirin was increased by a rate of 0.26% at 5-years in men
and by a rate of 0.20% in women; therefore, the estimated NNH® was 388 for a major bleed
in men and 512 for a major bleed for women.

For the gender analysis, men and women were stratified based on the threshold for
qualification for aspirin therapy by current American Heart Association (AHA) guidelines,
including a greater than 10-year 10% CHD risk for men and a greater than 10-year 10%
CVD risk for women (26,27). Framingham risk scores were used for CHD and CVD risk
estimations (28,29).

As a sensitivity analysis, we performed an age-stratified analysis, analyzing the sample in
three separate age categories including both genders and assuming an 18% reduction in
CHD. The absolute increase in bleeding for the three age categories was based on the major
bleeding rate for both genders combined (0.23% at 5-years in a study population with a
mean age of 56 [8] years) and USPSTF guidelines that assume, compared to 45-59 year-old
adults, a 3-fold and 4.5-fold increase in bleeding in individuals age 60-69 and 70-79 years
old respectively. Finally, we calculated the relative risk reduction with aspirin that would be
required for aspirin to have a net benefit (NNT® > NNH®) in individuals with zero CAC in
our sample. We also calculated the absolute increase in bleeding that would have to be
present for individuals with CAC = 100 to have an estimated net harm (NNH® < NNH?5)
with aspirin use. All statistical analyses were performed with SAS v9.2 (SAS Inc, Cary,
NC).

Compared to MESA participants taking aspirin at baseline, the 4,229 participants not on
aspirin were younger (mean age 60.6 + 10.2 years versus 66.2 + 9.2), more often non-white,
and had fewer cardiovascular risk factors with a mean 10-year FRS of 7.4% compared to a
FRS of 10.3% in those participants using aspirin at baseline (Table 1).

Of the participants included in this analysis, 2,361 (55.8%) had a CAC score of zero, 1,093
(25.8%) had a score of 1-99, and 775 (18.3%) had a CAC = 100. The frequency of CHD
and CVD events, event rates per 1,000 person-years, and hazard ratios for MESA
participants stratified by CAC score are shown in Table 2. Compared to participants with a
CAC score of zero, those with CAC = 100 had over a 9-fold higher risk for a CHD event
and over a 6-fold higher risk for a CVD event. After adjusting for traditional risk factors,
CAC scores were still significantly associated with CHD and CVD events (Hard CHD HR =
4.19 [2.36-7.43] and Hard CVD HR = 2.85 [1.81-4.50] for participants with CAC = 100
compared to those with CAC=0).
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The 5-year hard CHD event rates, estimated NNT®, and estimated NNH?® with aspirin use in
MESA participants assuming an 18% relative reduction in CHD and an absolute increase in
bleeding rate of 0.23% at 5-years with aspirin for both genders is shown in Table 3.
Individuals with CAC = 100 had an estimated net benefit with aspirin regardless of their
traditional CHD risk status (estimated NNT® of 173 for individuals <10% FRS and 92 for
individuals = 10% FRS, estimated NNH?® of 442 for a major bleed). Conversely, individuals
with zero CAC had unfavorable estimations (estimated NNT® of 2,036 for individuals <10%
FRS and 808 for individuals = 10% FRS, estimated NNH? of 442 for a major bleed).

The results of the gender specific analysis are shown in Table 4. MESA men with a CAC
score of = 100 had favorable risk/benefit profiles for aspirin regardless of qualification by
AHA guidelines (>10% 10-year CHD risk), with an estimated NNT® of 49 and 56 to prevent
a CHD event for aspirin qualifiers and non-qualifiers respectively, compared to an estimated
NNH?® of 388 for a major bleed. Conversely, men with a CAC score of zero had unfavorable
estimated risk/benefit profiles, with a NNT® to prevent a hard CHD event of 1,389 for
aspirin non-qualifying men and 571 for aspirin qualifying men (estimated NNH?® 388).
Based on CVD risk, MESA women with CAC > 100 had favorable risk/benefit profiles with
aspirin therapy regardless of aspirin qualification (>10% 10-year CVD risk), with an
estimated NNT®of 126 and 122 for aspirin qualifiers and non-qualifiers women respectively,
compared to an estimated NNH?® of 512. However, the risk/benefit profile for women with
zero CAC varied based on aspirin qualification (estimated NNT® 253 and 1,322 for aspirin
qualifying and non-qualifying women respectively, estimated NNH® 512). Figure 2 displays
the estimated NNT® values for men and women included in the analysis in reference to the
estimated NNH? values.

An age stratified analysis showed similar results across three age categories though, for
MESA participants with CAC = 100, younger individuals had more favorable estimations
due to a lower bleeding risk (Table 5). Finally, a sensitivity analysis looking at the effect of
different CHD risk reductions and varying bleeding rates on NNT® and NNH? estimations in
shown in Table 6. Assuming the rate of major bleeding used in the primary analysis (0.23%
over 5-years), for individuals with CAC zero in this sample to have an estimated net benefit
with aspirin (NNT® > NNH®), aspirin would have to produce a 64% relative risk reduction
for hard CHD events. Assuming an 18% reduction in CHD, for individuals with CAC = 100
in this sample to have a net harm with aspirin (NNT® < NNH?®), the absolute bleeding rate
would have to increase by a rate of 0.9% over 5 years with aspirin use, a 3.5-fold higher rate
of major bleeding compared to rate seen in the meta-analysis used for this study.

Discussion

The results of our study demonstrate that, for the primary prevention of cardiovascular
disease, MESA participants with CAC = 100 have an estimated net treatment benefit on
aspirin while participants with a CAC score of zero have unfavorable risk/benefit profiles
with aspirin. Both of these findings are independent of CHD risk based on traditional risk
factors.
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In a gender specific analysis, we estimated that both men and women with CAC = 100
would benefit from aspirin regardless of qualification for aspirin by AHA guidelines. For
MESA men with zero CAC, we estimated a net harm with aspirin use, including in men who
qualify for aspirin by AHA guidelines. Results for women varied according to baseline CVD
risk as low risk MESA women with zero CAC were estimated to have a net harm with
aspirin use while women at elevated global CVD risk were estimated to receive a net benefit
from aspirin regardless of the presence of CAC.

In our study sample, over 10% of men and women who would not qualify for aspirin by
AHA guidelines had CAC = 100. Additionally, over 30% of MESA participants who would
qualify for aspirin by AHA guidelines have zero CAC. The latter patients would have an
estimated net harm with aspirin use, as the risk of an aspirin-induced major bleed was
estimated to be 2-fold higher than the likelihood of aspirin preventing a CHD event. An age
stratified analysis showed similar results across three age strata though older individuals
with CAC = 100 did not have as favorable of estimations due to their increased risk of
bleeding.

Our study is not the first to raise the question of the utility of CAC to estimate benefit from
preventive cardiovascular therapy. Screening for CAC may be useful in determining the
need for statin therapy as well. A recent analysis of MESA participants with an elevated
hsCRP who could have qualified for the JUPITER trial (30), showed that CAC provided
excellent risk stratification in this statin-eligible population (31). JUPITER-eligible MESA
participants with a CAC score =100 had markedly higher event rates compared to JUPITER-
eligible MESA participants with a CAC score of zero. Applying the risk reduction seen with
rosuvastatin in the JUPITER trial to the JUPITER-eligible MESA participants produced
vastly different estimated absolute benefits depending on the baseline CAC score, with an
estimated NNT® to prevent a CHD event of 549 for participants with zero CAC compared to
a NNT?® of 24 for patients with CAC =100 (31). These findings, combined with the results of
our analysis, suggest that CAC may be useful in determining the potential benefit of both
aspirin and statin therapy, thus increasing the utility of CAC as a tool for improved clinical
decision-making.

The cost of a CAC score is approximately $100 and is currently not covered by most
insurance companies. Concern has been raised that CAC scoring may be used to generate
motivation for additional testing (stress testing and angiography) and as well as further
imaging for incidental findings though prior research has suggested that there is potential
cost savings downstream for those identified with zero CAC, as they are less likely to
undergo additional testing (32). CAC is associated with radiation exposure. The measured
dose of radiation in MESA was equivalent to bilateral mammaography (0.89 mSv) though
modern scanners frequently perform scans with a delivered dose of approximately 0.5mSv.
Concern has also been raised that CAC testing may be associated with unfavorable
psychological or behavioral effects such as increased anxiety in those with elevated CAC or
less motivation to follow healthy lifestyle behaviors in those with zero CAC. These concerns
lend further support to repeated calls for randomized data on the effect of CAC scoring on
patient and physician behavior as well as hard CVD outcomes (33-35).
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Current screening guidelines do not recommend CAC testing in low risk patients (36).
However, a recent analysis of 44,052 asymptomatic people showed that individuals with no
cardiovascular risk factors but elevated CAC had higher mortality rates than individuals
with multiple risk factors but zero CAC, suggesting that exclusive use of traditional risk
factors to determine preventive therapy may not be the optimal approach to CVD prevention
(37). The relatively low prevalence of CAC scores = 100 in low-risk participants raises
questions about cost-effectiveness. However, the importance of a finding of zero CAC, and
possibly avoiding costs of bleeding that may result from aspirin therapy, must also be
considered. The absence of CAC is associated with a very low risk of CHD, CVD, and all-
cause mortality (10,38). Patients with zero CAC could potentially be reassured that they are
making the correct clinical choice in deferring preventive pharmacotherapy.

In our study, 74% of participants had either a CAC score of 0 or CAC = 100, suggesting the
majority of individuals could obtain useful information from the test. The remainder of
individuals had CAC scores in the range of 1-99. These individuals, while at greater CHD
risk than those with zero CAC, did not have as definitive risk/benefit profiles. To determine
the utility of aspirin in these individuals, patient preference may play a larger role, and
consideration must also be given to clinical equivalence, as many patients may be more
willing to experience a bleeding event as opposed to suffering a heart attack.

There are several limitations to this study. The necessary exclusion of patients on aspirin at
baseline created a lower risk study population compared to the overall MESA cohort and
thus the cardiovascular event rates may be underestimated compared to a typical middle-
aged population. The ideal approach to address this study’s hypothesis would be a
randomized controlled trial. However, conducting such a trial for a diagnostic screening test
in the setting of primary prevention requires a large sample size, long duration, and high cost
(39). The 18% CHD reduction for the total sample, the 32% reduction in CHD for men, and
17% reduction in CVD for women are larger benefits than what the recent meta-analyses of
aspirin in primary prevention have shown (4,5). However, we chose to use the treatment
benefits for aspirin estimated by the USPSTF guidelines due to the fact that the MESA
sample is more similar to the samples of the first six randomized aspirin trials (17-22) as
opposed to the three recent trials (14, 15, 40) that focused on patients with diabetes and PAD
(we excluded individuals with diabetes and < 1% of our population had PAD). Though we
attempted to account for differences in bleeding rates in each gender and across separate age
groups, the estimated increased risk of bleeding on aspirin applied to each of these strata
was fixed despite that bleeding risk is known to vary by other risk factors (2). A recent large
prospective cohort suggested that the incidence of major bleeding in the general population
might be higher than the rates seen in randomized trials (41), and a recent meta-analysis
used “non-trivial” bleeding as an outcome and found a significantly higher rate of increased
rate of bleeding (0.76% at 5-years) on aspirin (5). Therefore, our estimated NNT and NNH
calculations should be regarded as hypothesis generating. Nevertheless, it would take
significant variations in the cardiovascular event rates, the estimated treatment benefits, or
the estimated bleeding risks to negate the concept that individuals with zero CAC have an
unfavorable risk/benefit profile on aspirin while those CAC score = 100 should have a net
benefit.
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In conclusion, for individuals who could be treated with aspirin for the primary prevention
of CVD, MESA participants with CAC = 100 had favorable risk/benefit estimations for
aspirin use while participants with zero CAC were estimated to receive net harm from
aspirin. These results were independent of CHD risk calculated by traditional methods.
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n=6814

Multi-Ethnic Study of Atherosclerosis
Population at Baseline:

Individuals with diabetes: | «—
N=880

Other Missing Covariates:
N=495 <«

Missing Cardiovascular or Coronary Heart
Disease Outcome (All and Hard Events):
n=>5

Current Aspirin Use at Exam 1: n=978
Missing Data for Aspirin at Exam 1: n=227
Total: n= 1205

n=4229

Final Sample Size:

Figure 1.

A flow chart of MESA participants included in the study.
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Figure 2.
Estimated risk/benefit of aspirin in primary prevention by coronary artery calcium score in

MESA participants.

* CHD and CVD risk based on the Framingham Risk Score.

**Red lines represents estimated 5-year number needed to harm estimations based on a
0.23% increase in major bleeding over 5 years.

*** Ejve-year number needed to treat estimations based on a 32% relative reduction in CHD
events for men and a 17% relative reduction in CVD events for women.
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Baseline characteristics of MESA participants included in the study compared to those patients excluded due

to baseline aspirin use.

Characteristic No Aspirin Use at Baseline (n=4229)  Aspirin Use at Baseline (n=978)  P-Value
Age (years) 60.6 (10.2) 66.2 (9.2) <0.0001
Female (%) 56.0 454 <0.0001
Race (%) <0.0001

White 36.7 58.6

Chinese 13.1 7.2

African-American 274 221

Hispanic 22.8 12.1
Education Level (%) <0.0001

High School 46.9 43.7

College or Above 35.7 45.3
BMI (kg/m?) 28.0(5.5) 28.1(4.9) 0.77
Hypertension (%) 38.3 55.6 <0.0001
Anti-Hypertensive Medication Use (%) 29.8 49.9 <0.0001
Former smoker (%) 34.2 44.2 <0.0001
Current smoker (%) 13.6 9.4 <0.0001
Pack-years of Smoking 10.4 (21.9) 13.8(23.2) <0.0001
HDL Cholesterol (mg/dL) 51.7 (14.8) 51.4 (15.1) 0.47
LDL Cholesterol (mg/dL) 118.9 (31.4) 113.8 (29.1) <0.0001
Lipid-Lowering Medications (%) 11.6 27.7 <0.0001
Family Hx of CHD (%) 408 52.0 <0.0001
CAC distribution <0.0001

CAC=0 55.8 375

CAC 1-99 25.9 27.4

CAC 2100 18.3 35.1
10-Year Framingham CHD Risk Score (%) 7.4 (7.0) 10.3(7.2) <0.0001

Abbreviations: MESA — Multi-Ethnic Study of Atherosclerosis, Hx — History, CHD — Coronary Heart Disease, BMI — Body Mass Index, CAC -

Coronary Artery Calcification

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 May 06.



Page 16

Miedema et al.

"21098 Ys1 WeyBuiwel4 pue ‘[aAs] UOIIBINPS ‘UOIDJRUI [eIPJed0AW Jo A101SIY AjiWwey ‘asn UoedIpaW aAIsUsadAY

-1jue ‘uolsuapiadAy ‘asn uoneoipaw Buriamol-pidi] ‘|0J81sejoyd TAaH ‘|0481s8]0Yd T1a ‘Xapul ssew Apoq ‘sieak-xoed anatehio ‘sniels anasebio ‘aus SN ‘Alo1uyle/aoel ‘lapuab ‘abe 1oy paisnipe |apoiN

*¥

13poIN paisnipeun
X

oney plezeH — "Y'H ‘sIS0J3[0S04aUIY 40 APMIS UIF-NINIA — VSTIA ‘Uoneoidfe) Alsuy Aleuolod — DD ‘aseasiq Jenaseaoipied — QAD ‘asessiq LeaH AIeuoio) — QHD :SUOIRIABIGGY

(05+-T8'T) 582 (99°6-L¥'1) 269 20°ST (ev'1-9€2) 6TY (2L ¥1-v5'5) €0'6 95'TT (%€'8T) G2 00T <
(26'2-121) 88'T (er'v—€6'T) 26C 1.9 (02'€¢-8T'T) 60°C (Tr'5-28T) ET'E S0V (%8°5¢2) €60'T 66-T
(81 00T (I31) 00T 0€'2 (31) 00T (331) 00T 0eT (%8°98) T9¢'2 0
HID%SE)THAND (1D %SE) M HAAD  geyjusng AAD .10 %56V HAHD (1D %56) M'HAHD  ayeyjusng gHO (%) N 31035 VD

‘uidse Buisn jou uonejndod wSIIN aY1 Ul uaping DD Aq solel pJezey pue sieaA-luaned 000'T Jad serel uaAs AAD pue aHD
¢39l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 May 06.



Page 17

Miedema et al.

Wiy 0] Papssu JagquInu — HNN ‘1e8J] 01 papasu JaquinN — 1NN ‘Uonealiofe) Alsuy A1euolo) — DD ‘esessid UesH A1euoiod — aHD ‘sIS0I8]|as04aUly 10 ApMS d1uyia-nInAl — YSIIA SUOIIBIAIGQY

4] %.0°9 98y 00T <JVO
(444 %ECO a1 %8¢ 097 66-T OVO
808 %69°0 4514 0=0V0

HNN JA-gparewns3 arel BuIPaa|qg U1 asealoul anjosge Parewnss JA-g 1NN JA-Gparewnnsg  ayesuand dHD JA-G  swediomed Jo 'ON  %0T 2 3SU AHD

€L %eCe 68¢ 00T 2 JOVD
[444 %EC0 T.S %.6°0 €€9 66-T OVO
9€0¢ %L2°0 L06T 0=20V0

HNN JA-Gparewnsy  a1ed Buipas)q ul asealoul s1Njosge palewnss 1A-G | NN JA-Gpalewnsg  a1ed JuaAa dHD JA-G  siuedionued Jo 'ON  940T > sl AHD

's1apusl y1og ur @HD U1 uononpal 98T ue Bulwnsse
JWD auljaseq pue %su HD 1eak-0T Aq paisnens siuedionied SN Ul ULldse Jo asn YA Waey 0) Papasu-iaquuinu pue Jesl) 0] papasu-Iaquuinu parewnss

€9l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 May 06.



Page 18

Miedema et al.

Wiey 0) papssu Jsgquinu —

HNN ‘18811 01 papaau JaquinN — 1NN ‘SIS0J3]9s0J3Yly JO ApNIS 21UyII-NNIAl — YSIIN ‘Uoneaiyiofe)d A1sly Areuoio) — DD ‘aseasiq Jejnosenoipie) — aAD ‘aseasiq 1esH AJeuolo) aHD :SUONEIAIGAY

451

HNN JA-Gparewns3

9T %89 (04 00T < VO
%0¢°0 6TT %L1 %56'7 0€¢ 66-T OVO
€6¢ %EE'C 09€ 0=20VD

Buipas|q Jofew VSV yim

Ul 8sealoul aIn|osqe parewniss JA-g

NN JA-G parewns3

uonodNpal YsU AAD ARy

ajel Juana AD JA-g

siuedionued Jo 'oN

%0T < XSId AAD 89019

[44) %V8'Y 10T 00T < OVO
4% %020 0ocy %L1 %LET 66¢ 66-T OVO
[443) %S0 L9TT 0=0V0

Buipaalq Jofew VSV UM uononpaa

HNN JA-gparewns3

U1 85B340UI 81N[0Sqe PalewNss JA-G

LNN J4-G payewns3y

S AAD aalelRy

a1ed JUsA3 gAD JA-G

sjuedionued jo 'oN

%0T > XSt dAD [8q0|O

UBWOAN

61 %Zv'9 26€ 00T < JVD
88¢ %9¢°0 G8 %ce %cCL'E 98¢ 66-T OVO
T.S %SS°0 €LE 0=20VO

ares Buipasiq VSV yim

HNN JA-gparewns3

Ul 8sea1oul 9IN|osqe Palewniss JA-g

LNN JA-Gpajewnis3

uonaNpal st AHD aAelay

alel JUBA3 QHD JA-g

syuedionued Jo ‘0N

%0T S AHD Jedk-0T

88¢

%9¢°0

99
08T
68€T

%¢e

%89'G
%vL'T
%EC0

1L
8.1
T9Y

00T < OVD
66-T OVO
0=20V0

HNN JA-gparewns3

area Buipas|q
Ul 8seauoul 8)Njosae pajewnss JA-g

1NN JA-Gparewns3

VSV YHm uononpau
Sl HD aAreley

aled Juane gHD JA-g

sjuedionaed Jo ‘0N

%0T > S AHD Jesk-0T

uaiN

Author Manuscript

"0V pue sauljapinb WwHY Ag uiidse 10) uoiredsyijenb Agq paijinens wS3n
Ul USWIOM pUB UaWi ul uuidse yum pas|q Jofew e asned 01 WwJey 0} papasu-Iaquinu pue Juans aAD 10 QHD e luanald 0] 1eal] 01 papasu-laquinu parewiisy

v alqel

Author Manuscript

Author Manuscript

Author Manuscript

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 May 06.



Page 19

WwJey 0 papsau Jaquinu — HNIN ‘1eaJ) 0] papaau JaquinN — I NN ‘8seasiq LesH A1euolod — @HD ‘uoneaiiofe) A1suy A1euoioD — DD ‘sIS0I8|9s0Jayly 40 ApnS dIuyI3-nNA — YSIIN :SUONRIABIGQY

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 May 06.

Miedema et al.

STT %E8'Y G6€ 00T <IJVO

6.T %950 A48 %68°€ S0€ 66-TOVO

262'T %EY'0 6v¢ 0=2Vv2

HNN JA-G parewns3 Buipas|q u1 asealoul aInjosqge payewnss JA-G 1NN JA-G parewnsg alel JUane QHD JA-g siuedionued Jo 'oN  ¥8-0/ 3y
14" %¥6°¢ 6€C¢ 00T IV

8T¢ %9%°0 88y %PT'T G/ 66-TOVD

89z'c %.LT°0 ¥8G 0=0V0

HNN JA-G parewns3 Buipas|q u1 aseasoul 8Injosqe pajewnss JA-G 1NN JA-G parewns3 alel Juane gHD JA-g siuedionued Jo 'oN  69-09 abv
8. %8T°L TvT 00T<JVO

0LL %ET'0 91¢ %9.°T €Y 66-1 0V

GGE'T %Ty'0 8¢ST 0=2V2

HNN JA-G parewnns3  Buipas|q Ul aseaqoul 81Njosqe parewnnss JA-G | NN JA-G pajewilsg  ayed Jusns gHD 4A-G  swuedionaed Jo 'ON  65-Gi abvw

pue siapual y1og ur @HD Ul uonoanpal
%487 Ue Bullunsse DD suljaseq pue abe Aq paines wSIIA Ul utiidse Jo asn YlIM Wiey 0] papasu-1agquinu pue 1eaJ] 0) papaau-1agquinu pajewnsy

G 9lqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 20

Miedema et al.

WwJey 01 papaau Jaquinu — HNIN ‘1221 01 papaau JaquinN — I NN ‘Uoneaijiofe) A1suy A1euolod — D) ‘aseasiq HesH Aleuolod — aHD ‘SIS04819s043uly 10 ApMS oIuyi3-NIAl — YSIIN SUOIRIABIGAY

g €8 59T (98=)00T 2 OV2
8yT 122 47272 €88
a8y L2l vSyT (¥Sb=u) 0=0V2
uononpal uonanpal uononpal
st Buipaa|g ploy-v sk Buipas|q ploj-z s Buipsslq prepuels  isti BuIpsalq ploj-5'0 S @HD %0€ S AHD %02 YSH aHD %0T %0T 2 XsHU aHD
70T 95T 1T€ (682=U) 00T 2 OVD
8yT 144 %% €88
2T 2€8'T 799'¢ (£06'T=U) 0=0VO
uononpaJ uononpaua uononpaJ
>sid Buipas|g ploy-v st Buipss|q pjoj-z s Buipss|q paepuels st Buipas|g PIoy-G0 st AHD %0€ S AHD %02 S AHD %0T %0T >S4 AHD

HNN J4-G payewns3

LNN J44A-G parewnsy

syuedidnued vSaw

‘Buiwinsse DD auljaseq pue Ysu aHD Jesk-0T Aq paiynesls siuedidied WSIIA Ul 4s1 Buipas)q sinjosge BulAien pue
suonoNpal s @HD aAnejal bulfiea 01 Buipiodde ulidse Jo asn Yiim wiey 01 papaau-Iaquinu pue Jeasl 0] papasu-laquinu parewnsy :sisAjeuy AlIAIISUSS

9 9|qel

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 May 06.



