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Abstract

Background: Assessment of coronary artery calcium (CAC) during lung cancer screening chest 

computed tomography (CT) represents an opportunity to identify asymptomatic individuals at 

increased coronary heart disease (CHD) risk. We determined the improvement in CHD risk 

prediction associated with the addition of CAC testing in a population recommended for lung 

cancer screening.

Methods: We included 484 out of 6814 Multi-Ethnic Study of Atherosclerosis (MESA) 

participants without baseline cardiovascular disease who met U.S. Preventive Service Task Force 

CT lung cancer screening criteria and underwent gated CAC testing. 10 year-predicted CHD risks 

with and without CAC were calculated using a validated MESA-based risk model and categorized 

into low (<5%), intermediate (5%-10%), and high (≥10%). The net reclassification improvement 

(NRI) and change in Harrell’s C-statistic by adding CAC to the risk model were subsequently 

determined.
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Results: Of 484 included participants (mean age=65; 39% women; 32% black), 72 (15%) 

experienced CHD events over the course of follow-up (median=12.5 years). Adding CAC to the 

MESA CHD risk model resulted in 17% more participants classified into the highest or lowest risk 

categories and a NRI of 0.26 (p=0.001). The C-statistic improved from 0.538 to 0.611 (p=0.01).

Conclusions: CHD event rates were high in this lung cancer screening eligible population. 

These individuals represent a high-risk population who merit consideration for CHD prevention 

measures regardless of CAC score. Although overall discrimination remained poor with inclusion 

of CAC scores, determining whether those reclassified to an even higher risk would benefit from 

more aggressive preventive measures may be important.

Keywords

Coronary artery calcium; Coronary heart disease; Risk prediction; Lung cancer screening

Introduction

Low dose non-contrast enhanced chest computed tomography (LDCT) to screen for lung 

cancer in current and former smokers reduces lung cancer-specific mortality by over 20%1 

and is recommended in appropriately selected individuals.2,3. More than 7 million 

individuals nationally are thought to be eligible for such screening.4

These individuals are at increased risk for cardiovascular disease as well and the rates of 

cardiovascular mortality and lung cancer-related mortality are similar in this population.1 

The presence and severity of coronary artery calcium (CAC) detected at the time of 

screening is independently associated with an increased risk of cardiovascular events similar 

to that seen with ECG-gating.5-7 The concomitant assessment of CAC during lung cancer 

screening with LDCT, therefore, represents an opportunity to also identify asymptomatic 

individuals at increased coronary heart disease (CHD) risk who may potentially benefit from 

preventive measures such as high-intensity statin therapy or low-dose aspirin.

A recently published joint statement from the Society of Cardiovascular Computed 

Tomography and Society of Thoracic Radiology recommending the incorporation of CAC 

into chest CT examinations specifically highlighted the potential benefit it can have on CAD 

assessment in lung cancer screening populations.8 While CAC testing improves CHD risk 

prediction independent of traditional risk factors in general asymptomatic populations9-13, 

whether the addition of CAC can similarly improve CHD risk prediction and potentially 

identify those who may benefit from even more aggressive preventive measures in a 

population already at high baseline cardiovascular risk is unclear.14 We determined the 

change in risk reclassification and improvement in risk prediction associated with adding 

gated CAC testing to a traditional risk factor based assessment of CHD risk in a population 

of individuals who would have been eligible for lung cancer screening with LDCT.
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Methods

Cohort

The Multi-Ethnic Study of Atherosclerosis (MESA) is a population-based study of 6814 

adults aged 45-84 years free from cardiovascular disease who were recruited from 6 field 

centers (Baltimore, Maryland; Chicago, Illinois; Forsyth County, North Carolina; Los 

Angeles, California; NewYork, NewYork; and St Paul, Minnesota) and underwent baseline 

examination between July 2000 and September 2002.15 The study participants were 53% 

female and consisted of 4 ethnic groups: non-Hispanic White (38%), African (28%), 

Hispanic (22%), and Chinese-Americans (12%). MESA conducted 4 subsequent 

examinations of the cohort between 2002 and 2012. Institutional review boards at each site 

approved the study, and all participants gave written informed consent.

MESA participants meeting United States Preventive Services Task Force (USPSTF) 

criteria3 for lung cancer screening (55-80 years old, ≥30 pack-year smoking history, and 

either actively smoking or quit smoking within the last 15 years) with coronary artery 

calcium scores and complete covariate information at baseline were included in the main 

analysis (n=484).

Measurement of CAC

CT scanning and interpretation methods in MESA have been previously reported.16 

Scanning centers assessed CAC with either a electrocardiogram-gated electron-beam CT 

scanner (Chicago, Los Angeles County, and New York City field centers) or a multidetector 

CT system (Baltimore, Forsyth County, and St Paul field centers). Certified technologists 

scanned all participants twice over phantoms of known physical calcium concentration. 

Images were analyzed independently at a central reading center (Los Angeles Biomedical 

Research Institute), and the amount of CAC was quantified using the Agatston scoring 

method.17 Rescan agreement was high using both electron-beam and multidetector 

computed tomography scanners.18 The mean Agatston score for the 2 scans was used in all 

analyses. Intraobserver and interobserver agreements were very high (Kappa = 0.93 and 

0.90, respectively).

Measurement of covariates

Standardized questionnaires were used at baseline to obtain demographic information, 

smoking history, medication usage, and family history of CHD. Fasting blood samples were 

drawn to determine total cholesterol (TC), high-density lipoprotein cholesterol (HDL-c), 

triglycerides, and glucose. Low-density lipoprotein cholesterol (LDL-c) was calculated by 

the Friedewald equation in those with triglycerides <400 mg/dl. Body mass index (BMI) was 

calculated as weight in kilograms divided by height in meters squared. Three separate 

systolic and diastolic resting blood pressure measurements were taken in seated participants, 

with the last 2 measurements being averaged for analysis.19

Cigarette smoking for current and former smokers was calculated in pack-years based on 

responses to the following questions: “How old were you when you first started smoking 

cigarettes?”, “On average, about how many cigarettes a day do/did you smoke?”, and, for 
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former smokers only, “How old were you when quit smoking cigarettes?”. Current smoking 

was defined as answering yes to the question “Have you smoked cigarettes during the last 30 

days?”

Aspirin use was defined as a self-reported use of at least 3 days per week. Lipid-lowering 

therapy and anti-hypertensive medication use were based on positive responses to “Are you 

taking medicines for high blood pressure or hypertension?” and “Are you taking 

medications for high cholesterol?” Additionally, participants were asked to bring containers 

for all medications used during the 2 weeks before the clinic visit.

Positive family history referred to a heart attack at any age in a parent, sibling, or child. The 

age at which the relative experienced the heart attack was not collected at baseline in MESA, 

precluding consideration of premature family history. Hypertension was defined as self-

report of physician diagnosis and use of an antihypertensive medication, or systolic blood 

pressure (SBP) ≥140, or diastolic blood pressure (DBP) ≥90 mm Hg. Diabetes mellitus 

(DM) was defined as fasting glucose >125 mg/dl or use of anti-diabetic medications.

Coronary heart disease ascertainment

At 9-12 month intervals, participants or family members were contacted regarding interim 

hospital admissions, outpatient diagnoses of CVD, and deaths. Follow-up for this analysis 

extended through 2014. To verify self-reported diagnoses, trained personnel abstracted data 

from hospital records. Next of kin and physicians were contacted for participants with out-

of-hospital cardiovascular deaths. Two physician members of the MESA mortality and 

morbidity review committee independently classified events. The full committee made final 

classifications if there were disagreements. Hospital records were obtained for an estimated 

98% of hospitalized cardiovascular events and some medical record-based information was 

available for 95% of outpatient encounters.

CHD events included myocardial infarction (MI), resuscitated cardiac arrest, fatal CHD, and 

revascularization only if the participant also had prior or concurrent adjudicated angina. The 

diagnosis of MI was based on symptoms, electrocardiographic findings, and levels of 

circulating cardiac biomarkers. Reviewers classified resuscitated cardiac arrest when a 

patient successfully recovered from full cardiac arrest through cardiopulmonary 

resuscitation (including cardioversion). A death was considered related to CHD if it 

occurred within 28 days after a myocardial infarction, if the participant had chest pain within 

72h before death, or if the participant had a history of CHD and there was no known non-

atherosclerotic, non-cardiac cause of death. Adjudicators graded angina using their clinical 

judgment. A classification of definite or probable angina required clear and definite 

documentation of symptoms distinct from the diagnosis of MI. Classification of definite 

angina also required objective evidence of reversible myocardial ischemia or obstructive 

coronary artery disease.

Statistical methods

Comparison of baseline characteristics was performed between those who developed 

incident CHD and those who did not in participants meeting USPSTF lung cancer screening 
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criteria. Adjusting for age and sex, we used a t-test for continuous variable and a χ2 test for 

dichotomous variables to test differences between these two groups.

10 year-predicted CHD risk with and without CACS was calculated using a previously 

derived and validated MESA-based risk model.20.21 Variables to determine initial CHD risk 

were age, race/ethnicity, sex, family history of heart attack, SBP, DM, TC, HDL-c, smoking 

status, use of anti-hypertensive therapy, and use of lipid lowering therapy. Since CAC scores 

are previously known to not be normally distributed across the study population, CHD risk 

was recalculated with inclusion of CAC score entered as log (CAC+1).20 Cross-tabulations 

of risk categories based on the models with and without CACS were then performed to 

describe the number and percentage of participants who are reclassified according to the 

following classifications: <5% (low), 5%-10% (intermediate), & >10% (high). The 

improvement in predictive accuracy of the CHD risk model was evaluated by calculating the 

net reclassification improvement with addition of CACS into the CHD risk model.22 The 

improvement in discrimination associated with addition of CACS was evaluated using ROC 

curves, Harrell’s c-statistics, and discrimination slope.

The analyses were repeated excluding individuals with diabetes and those already on lipid-

lowering therapy at baseline. We also repeated the above-mentioned analysis with CAC as 

an ordinal variable. CAC scores were categorized as follows: 0, 1-99, 100-400, and >400, 

and values falling with each of these categories were given the same CAC score. Cox 

proportional hazards models were also used to investigate the association of baseline CAC 

category with incident CHD (referent group: CAC=0), adjusting for all variables used to 

determine risk in the MESA CHD model.

Finally, we repeated the main analysis to include a broader population of current and former 

smokers in MESA. The population was first expanded to include all current or former 

smokers with ≥30 pack-year smoking history regardless of age or quit date (n=918), and 

then further expanded to include all current smokers regardless of pack-year history 

(n=1487). All analyses were performed using StataCorp. 2017 (College Station, TX)

Results

Figure 1 shows the flow of participants that were eligible for the analyses. Over a median 

follow-up of 12.7 years, 72 (14.8%) incident CHD cases were observed among 484 

participants. Of these 72 participants, 11 had revascularization with underlying angina, 36 

had an MI, 3 had resuscitated cardiac arrest, and 22 died from CHD. Comparison of baseline 

characteristics in participants who developed CHD versus those who did not is shown in 

Table 1. Participants who developed CHD were older with a higher SBP and CAC score and 

a lower HDL-c.

Continuous CAC score and estimation of CHD risk

Cross-tabulations of the 10-year estimated risk using the models with and without CAC 

score are shown in Table 2. Adding CAC to the MESA CHD risk model resulted in 17% 

more participants classified into the highest or lowest risk categories. Event rates across the 

low, intermediate, and high-risk categories were 13.4%, 16.1%, and 14.4%, respectively, 
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before addition of CAC score into the risk model. Event rates across the low, intermediate, 

and high-risk categories changed to 10.1%, 10.0%, and 20.8%, respectively, after including 

CAC score in the risk model.

Overall, 225 individuals in the entire cohort were reclassified, with an event rate of 21.8% 

among the 119 reclassified to a higher risk category and an event of rate of 7.5% among the 

106 reclassified to a lower risk category. The NRI for events was 0.25 and the NRI for 

nonevents was 0.01, achieving an NRI for the entire study cohort of 0.26 (95% confidence 

interval (CI), 0.09-0.43; p=0.001). The NRIs for events and nonevents were similar after 

excluding participants with diabetes or receiving lipid-lowering therapy at baseline 

(Supplemental Table 1).

The area under the receiver-operating characteristic curves for the prediction of CHD events 

with and without the addition of CAC values are shown in Figure 2. The c-statistic increased 

from 0.538 (95% CI, 0.469-0.607) to 0.611 (95% CI, 0.548-0.675) with the addition of 

CAC, representing an improvement of 0.0738 (p=0.01). The discrimination slope improved 

from 0.005 to 0.024. Although measures of discrimination significantly improved, they still 

remained poor even with the inclusion of CAC score to the prediction model. None of the 

cardiovascular risk factors included in the prediction model aside from CAC score were 

associated with incident CHD for this population (Table 3).

Categorical CAC score and estimation of CHD risk

A graded association between higher CAC strata and risk of incident CHD was observed 

(Supplemental Table 2). CHD event rates were 10%, 12%, 18%, and 21% for CAC scores of 

0 (n=135), 1-99 (n=146), 100-400 (n=104), and >400 (n=99) respectively. Cross-tabulations 

of the 10-year estimated risk using the models with and without CAC score, defined as a 

categorical variable instead of continuous variable, are shown in Table 4. Improvements in 

the NRI (0.19, p=0.013) and c-statistic (0.517 to 0.602, p=0.001) were similar to those seen 

with a continuous CAC score.

CAC score and estimation of CHD risk in an expanded population of current and former 
smokers

Baseline characteristics for MESA participants for the following 3 groups are shown in 

Supplemental Table 3: (1) lung cancer screening eligible participants, (2) all current or 

former smokers with ≥30 pack-years, and (3) all current smokers and only those former 

smokers with ≥30 pack-years.

Improvements in NRI for the expanded populations with the addition of CAC score were 

similar to that seen in the lung cancer screening eligible participants (Supplemental Table 4). 

Although improvements in the c-statistic and discrimination slope were similarly significant 

as compared to the lung cancer screening eligible population, overall discrimination for the 

risk model was significantly better in this expanded population. Among current or former 

smokers with ≥30 pack-years, the c-statistic increased from 0.622 (95% CI, 0.575-0.669) to 

0.670 (95% CI, 0.625-0.715) with the addition of CAC, representing an improvement of 

0.0481 (p=0.006). The discrimination slope improved from 0.023 to 0.046. Among all 

current smokers and only those former smokers with ≥30 pack-years, the c-statistic 
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increased from 0.665 (95% CI, 0.627-0.704) to 0.705 (95% CI, 0.667-0.743) with the 

addition of CAC, representing an improvement of 0.0397 (p=0.006). The discrimination 

slope improved from 0.033 to 0.057.

Discussion

Actual CHD risk was found to be high across all categories of estimated risk in a cohort of 

individuals without baseline cardiovascular disease who were eligible for lung cancer 

screening. Although adding CAC to a validated MESA-based CHD risk model significantly 

improved risk classification in this population, overall discrimination remained poor.

CAC scores on non-gated LDCT have already been reported to predict cardiovascular events 

in lung cancer screening trials.5-7, 23, 24 Qualitative visual assessment of coronary artery 

calcification, categorized as mild, moderate, or heavy, was also each associated with an 

increased CHD death risk compared to no calcification in these same participants.7 

Similarly, amongst nearly 3600 male participants followed for approximately 3 years as part 

of the Dutch-Belgian Randomized Lung Cancer Screening Trial trial, CAC scores between 

1-10, 11-100, 101-400, and greater than 400 were all independently associated with an 

increased cardiovascular event risk compared to those with a CAC score of 0.23 In a 

subsequent analysis of these same participants, application of a derived cardiovascular event 

risk prediction model that included coronary artery calcium volume performed very well in 

the validation cohort (c-statistic=0.71).24

Study participants from lung cancer screening trials, however, were poorly characterized for 

baseline cardiac risk factors. In approximately 600 asymptomatic well-characterized 

Framingham Heart Study participants eligible for lung cancer screening, the Pooled Cohort 

Equation (PCE) 10-year atherosclerotic cardiovascular disease risk calculator performed 

remarkably well (predicted 11.4% versus observed 11.7%).25 CAC scores were performed 

only in a subset of these participants and performance of CAC testing with respect to further 

enhancing cardiovascular risk prediction was not determined. A recent analysis in this same 

lung cancer screening eligible MESA cohort using the PCE found no significant 

improvement in the c-statistic with the addition of CAC scores.14 The PCE, however, 

overestimates risk by from 25% to 115% in MESA.21 Considering the improved 

performance of MESA-based CHD prediction model in this population and incorporation of 

CAC scores into the model20, it was important to determine whether this model might 

perform better in this lung cancer screening eligible population.

Consistent with the reported performance of the PCE in this lung cancer screening eligible 

population, the MESA-based CHD risk prediction model also performed poorly even with 

inclusion of CAC. While the improvement in the c-statistic and the NRI with addition of 

CAC was significant for this risk prediction model as opposed to the PCE, overall 

performance was similar and different thresholds were for classifying risk categories. Lung 

cancer screening eligible individuals, therefore, are characterized by a high rate of incident 

CHD but whose risk is not appropriately reflected by traditional risk parameters. A higher 

CAC score was the only variable associated with an increased risk of CHD. Increased 

presence of non-calcified, unstable coronary plaque or a higher risk of fatal arrhythmias may 
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potentially explain the increased risk; however, formal investigation into underlying etiology 

is needed.

The study population experienced an overall CHD event rate of 15% that was evenly 

distributed across all risk categories before incorporation of CAC score. “Low” and 

“intermediate” risk individuals still experienced a 10% CHD event rate even after 

incorporation of CAC score. Many of these individuals would likely not have been 

recommended to be on statin or aspirin therapy according to predicted event rates.26-30 The 

observed event rates indicate, however, that nearly all of these participants should have been 

considered for these therapies based on current clinical practice guidelines and that 

increased efforts aimed at primary cardiovascular disease prevention should be made for 

lung cancer screening eligible individuals, especially those younger than the age of 75 
26-29, 31 Despite the similarities in performance between the PCE and MESA risk score, 

individuals considered “high” risk after reclassification with CAC testing with this model 

experienced a 10-year event rate that was twice that of “low” and “intermediate” risk 

individuals (20%). Our results suggest use of the MESA risk score may identify individuals 

in whom even more aggressive measures, such as those recommended for secondary 

cardiovascular disease prevention, may be considered.

Our study has limitations. The study population, although derived from a well-characterized 

cohort that was prospectively followed for the development of cardiovascular events, was 

small and limits the interpretation of results. Application of a traditional risk-factor based 

prediction model for cardiovascular events performed much better in a similar sized cohort 

of Framingham Study participants eligible for lung cancer screening than that observed in 

this study.25 Additional studies with larger cohorts of lung-cancer screening eligible 

individuals are clearly needed to better understand our findings. CAC was scored with ECG-

gating and results cannot be directly applied be to the non-gated setting without formal 

validation. Prior studies, however, have demonstrated strong agreement between low-dose 

non-gated and ECG-gated CAC scoring methods.32-34 Qualitative CAC values were not 

available in MESA and we could not determine the utility of this method of CAC assessment 

on CHD risk prediction.

Conclusion

Gated CAC assessment performed in a population of lung cancer screening eligible 

individuals improved CHD risk prediction; however, overall discrimination remained poor 

and observed risk was high across all categories. Primary cardiovascular disease prevention 

efforts are an important consideration for all of these individuals. Determining whether those 

reclassified to even higher risk categories based on CAC scores would benefit from even 

more aggressive preventive measures to reduce CHD risk may be important. Further study 

with non-gated CAC in similar, well-characterized populations can ultimately determine any 

potential utility of CAC scoring to improve CHD risk prediction in the setting of LDCT for 

lung cancer screening.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of participants included in the analysis
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Figure 2. 
Receiver operating characteristic curves showing area under the curve for ten-year risk of 

incident coronary heart disease predicted by models with and without continuous CAC score 

in a lung cancer screening population
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Table 1.

Baseline characteristics of lung cancer screening eligible MESA participants according to presence or absence 

of incident coronary heart disease (CHD)*

Characteristic Incident CHD
(n=72)

No CHD
(n=412) p-value

†

Age 64 (10) 61 (10) 0.001

Female, % 23 (32%) 165 (40%) 0.19

Race, %

 White 32 (44%) 207 (50%) 0.25

 Chinese 6 (8%) 18 (4%)

 Black 21 (29%) 136 (33%)

 Hispanic 13 (18%) 51 (12%)

Family history of heart attack, % 30 (47%) 181 (48%) 0.91

Body mass index, kg/m2 28.0 (4.7) 28.5 (5.4) 0.35

Smoking status, %

 Former 37 (51%) 224 (54%) 0.64

 Current 35 (49%) 188 (46%)

Pack-years smoking 42.7 (28.6) 38.2 (29.4) 0.061

Diabetes, % 11 (15%) 65 (16%) 0.91

SBP, mm Hg 130 (22) 125 (21) 0.002

DBP, mm Hg 74 (11) 72 (10) 0.05

Total cholesterol, mg/dL 193 (38) 192 (38) 0.61

LDL cholesterol, mg/dL 118 (34) 115 (32) 0.22

HDL cholesterol, mg/dL 46 (14) 49 (15) 0.004

Lipid lowering therapy, % 17 (24%) 82 (20%) 0.47

Antihypertensive use, % 32 (44%) 163 (40%) 0.44

Aspirin use (≥3 times/week), % 17 (24%) 131 (32%) 0.15

CAC score 350 (576) 176 (468) <0.001

*
Continuous variables are expressed as mean (SD). Categorical variables are N (percent).

†
Comparisons were made between incident CHD and no CHD groups using chi-square tests for categorical variables and t-tests for continuous.
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Table 2:

Ten-year risk of coronary heart disease predicted by models with and without continuous CAC score in a lung 

cancer screening population (n=484)
*

Events Nonevents

MESA CHD Model +
CAC

MESA CHD Model +
CAC

<5% 5%-10% ≥10% Total <5% 5%-10% ≥10% Total

MESA CHD
Model

<5% 10 4 2 16 69 31 3 103

5%-10% 6 5 20 31 59 43 59 161

≥10% 0 2 23 25 14 25 109 148

Total 16 11 45 72 142 99 171 412

Net effect of CAC

 Increased risk 26 93

 Decreased risk 8 98

 Net correctly reclassified 25% 1%

 Net reclassification
 improvement

0.26 (95% CI: 0.09, 0.43)

*
Baseline model included age, gender, race, diabetes, current smoking status, family history of heart attack, total cholesterol, hdl cholesterol, 

systolic blood pressure, lipid-lowering medication, and hypertension medication.
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Table 3:

Risk of Coronary Heart Disease Events Associated With Traditional Risk Factors as Predicted by Models With 

and Without CAC score in a lung cancer screening population (n=484)

MESA CHD
model

p-value MESA CHD
model + CAC

p-value

HR (95% CI) HR (95% CI)

Age* 0.98 (0.81, 1.19) 0.85 0.91 (0.74, 1.11) 0.33

Male 1.24 (0.69, 2.23) 0.46 1.00 (0.55, 1.81) 1.00

Diabetes 0.96 (0.48, 1.90) 0.91 0.93 (0.47, 1.86) 0.84

Current smoker 1.23 (0.74, 2.02) 0.42 1.25 (0.76, 2.07) 0.38

Family history of heart
attack

1.01 (0.61, 1.67) 0.96 0.88 (0.53, 1.46) 0.63

Total cholesterol
† 1.01 (0.94, 1.08) 0.79 1.01 (0.94, 1.08) 0.88

HDL cholesterol
† 0.90 (0.73, 1.12) 0.34 0.88 (0.71, 1.09) 0.25

Systolic blood pressure
‡ 1.00 (0.99, 1.01) 0.93 1.00 (0.99, 1.01) 0.76

Anti-hypertensive
medication use

1.25 (0.74, 2.13) 0.41 1.13 (0.66, 1.94) 0.65

Lipid-lowering
medication use

1.18 (0.64, 2.17) 0.59 1.12 (0.61, 2.06) 0.70

CAC score, Log CAC+1 1.18 (1.05, 1.31) 0.004

*
Per 5 year increase

†
Per 10 mg/dL increase

‡
Per 10 mmHg increase
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Table 4:

Ten-year risk of coronary heart disease predicted by models with and without categorical CAC score in a lung 

cancer screening population (n=484)
*,†

Events Nonevents

MESA CHD Model +
CAC

MESA CHD Model +
CAC

<5% 5%-10% ≥10% Total <5% 5%-10% ≥10% Total

MESA CHD
Model

<5% 9 4 3 16 59 40 4 103

5%-10% 5 7 19 31 51 42 68 161

≥10% 0 1 24 25 12 14 123 148

Total 14 12 46 72 122 95 195 412

Net effect of CAC

 Increased risk 26 112

 Decreased risk 6 76

 Net correctly reclassified 28% −9%

 Net reclassification
 improvement

0.19 (95% CI: 0.02, 0.36)

*
Baseline model included age, gender, race, diabetes, current smoking status, family history of heart attack, total cholesterol, hdl cholesterol, 

systolic blood pressure, lipid-lowering medication, and hypertension medication.

†
CAC scores were categorized as follows: 0, 1-99, 100-400, and >400, and values falling with each of these categories were given the same CAC 

score.
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