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Abbreviations

CAC: Coronary Artery Calcium

CAD: Coronary Artery Disease

CVD: Cardiovascular Disease

COPD: Chronic Obstructive Pulmonary Disease

CT: Computed Tomography

FEVi: Forced Expiratory Volume in the first second

FVC: Forced Vital Capacity

GOLD: Global Initiative for Chronic Obstructive LgrDisease
HR = Hazards Ratio

HU = Hounsfield Units



Abstract

Background

COPD is associated with cardiovascular disease (C®ml coronary artery calcification (CAC)
provides additional prognostic information. Withcieasing use of non-gated CT scans in
clinical practice, we hypothesized that the visuadston CAC score would perform as well as

Agatston score in predicting prevalent and incicembnary artery (CAD) and CVD in COPD.

M ethods

We measured CAC using Agatston and Weston scorbésaseline CT scans in 1875 current and
former smokers enrolled in the COPDGene study. IBeseardiovascular disease and incident
cardiac events on longitudinal follow-up were relsmt. Accuracy of the CAC scores were
measured using receiver-operating characteristitalysis, and Cox Proportional hazards

analyses were used to estimate the risk of incidemtiac events.

Results

CAD was reported by 133 (7.1%) subjects at baseHi8 (22.0%) and 241 (12.9%) had
significant CAC by Weston (>7) and Agatston (>40€3pectively; the two methods correlated
significantly (r=0.84;p<0.001). Over 5 years ofléoV-up, 127 (6.8%) developed incident CVD.
For predicting prevalent CAD, c-indices for Westand Agatston were 0.78 and 0.74
respectively, and for predicting incident CVD, 0.&2d 0.61 respectively. After adjustment for
age, race, sex, smoking pack-years, EEpércent emphysema and CT scanner type, Weston >7
was associated with time to first acute coronargnée(HR = 2.16, 95%CIl 1.32 to 3.53; p =

0.002), but not Agatston>400 (HR = 1.75, 95%CI G®3.09; p = 0.053)



Conclusions

A simple visual score for CAC performs well in pietthg incident CAD in smokers with and

without COPD.

Abstract Word Count: 248



Introduction

Chronic obstructive pulmonary disease (COPD) isthivel leading cause of death in the
United States, and is associated with significanthidity. Although primarily a disease that
involves chronic inflammation of the lung, COPDnisw recognized as a multisystem disease
that is associated with accelerated atherosclesrsiscardiovascular diseaseCardiovascular
disease accounts for the majority of mortality inldmto moderate COPB? and all
manifestations of cardiovascular disease includingonary artery disease, ischemic stroke,
peripheral arterial disease and the need for ietdign are considerably greater in subjects with
COPD, after adjustment for shared risk factors swash age and cigarette smokitiy.
Unfortunately, cardiovascular disease is silent asgimptomatic in a majority of patients, and
this is exacerbated in patients with COPD in whgmpgoms can be ascribed to underlying lung
disease. Numerous approaches have been used tdy spatients at risk for adverse
cardiovascular events, including scoring systenad s1$ the Framingham coronary heart disease
risk score® Noninvasive surrogates for the presence of caadicular disease such as coronary
artery calcification (CAC) on computed tomograpli} have been demonstrated to offer risk
assessments over that afforded by the scoringragsie the general populatidfi.However,

these scoring systems have not been specificatgdaen populations with COPD.

CT of the chest is performed frequently, and act®tor >20% of CT scans performed
in the United State$This number is expected to increase with the adeklow dose screening
for lung cancer in smokef8. This offers an opportunity to easily screen andt tior
cardiovascular disease in patients at risk. CACraglitionally measured using the semi-
automated Agatston score on electrocardiograpkigallied CT scans, but standard and low dose

non-gated scans have recently been shown to bebleelin scoring the presence of CAC in



patients with COPD*? Although the Agatston score performs well in thediction of existing
and incident cardiovascular disease and eventse #re limited studies assessing CAC using
this method in COPB*™*° Only one small study found a relationship betw#en presence of
CAC and incident and recurrent cardiovascular eveimt subjects with COPE. The
applicability of the Agatston score is further lied by the need for special software, and often a
separate work statidfi. With increasing use of non-gated CT scans in cinpractice, we
hypothesized that a simple visual score (Weston)ldvperform as well as the Agatston score in
predicting prevalent coronary artery disease (CADY incident cardiovascular disease in

smokers with and without COPD.

M ethods

We analyzed subjects enrolled in a large multigentdort study (COPDGene) with
current and former smokers aged 45 to 80 years.déhals of this study have been previously
published'® Participants with and without COPD were includedd those with known lung
disease other than COPD and asthma were excludeddidgnosis of COPD was made using
post bronchodilator spirometry using the ratio ofceéd expiratory volume in the first second
(FEV4) to the forced vital capacity (FVC) of < 0.¥0Participants with FEVFVC >0.70 but
with FEV; <80% predicted were deemed to have Global InitigftiveChronic Obstructive Lung
Disease (GOLD) COPD unclassifiable disease or PRredeRatio Impaired Spirometry
(PRISm)® Those without airflow obstruction on spirometry rerecategorized as smoking
controls. Demographic data were recorded at enesitmand prevalent cardiovascular disease

was recorded as patient-reported physician-diaghesaditions. Cardiovascular disease was



recorded to be present if participants had one orenof coronary artery disease, ischemic
cerebrovascular disease and peripheral arteriabgés Participants at 7 centers who had visual

CAC measured on-site were included in the currealyses.

Participants were prospectively followed for appnetely 5 years by contacting them
every 3 to 6 months using an automated telephoe&msy by internet data collection or by
research coordinatof$.Acute coronary events were recorded for time Vrtisr rounded off to
the nearest month. Information was obtained ondamdi diagnosis of cardiovascular disease,
including procedures such as percutaneous cardiacventions and coronary artery bypass
grafting and recorded as present or absent at fo#ow-up visit for phase two of the
COPDGene study at approximately 5 years after kneolt. We used 3D Slicer software
(www.airwayinspector.org) to measure percent emgimgs on inspiratory imagées.Using a
density mask analyses, we quantified emphysemlaeagercentage of voxels with attenuation <
-950 HU. Written informed consent was obtained fralhparticipants prior to study enrollment
and the COPDGene study was approved by the instialtreview boards of all participating

centers (FO70712014).
Measurement of coronary artery calcification

Thin section, helical CT scans were performed Irpatticipants and inspiratory scans
were used for measurement of CAC using two methdte. scans were obtained with an
imaging protocol with collimation, 0-5mm; tube \axdie, 120kV; tube current 200mAs; gantry
rotation time of 0.5s; and pitch, 1.1. The imagesenreconstructed with a standard kernel with a
slice thickness of 0.75 mm and a reconstructioerua of 0.5 mm. First, we measured the

Agatston score using standard software (Heartb&atERXtended Brilliance Workspace, Philips



Medical System, Best, The Netherlantfsfo quantify CAC, a threshold was set for calcific
lesions involving 3 contiguous voxels that had ade&hsity of 130 Hounsfield Units (HU) with
an area >1 mf As described by Agatston, a density factor waerdened for each area of
CAC:1=130t0 199, 2 =200 to 299, 3 = 300 to 886 4 = >400 HU. The lesion score for each
area of CAC was calculated by multiplying the aoéaalcification by the density factor. The
total Agatston score was then determined by sumimnigigidual lesion scores from each of four
anatomic sites (left main, left anterior descenditigcumflex and right coronary arteries). We

defined Agatston score >400 as clinically significg

At each of the seven centers, experienced radsigiso visually analyzed the coronary
arteries to calculate the visual Weston s¢6réhe CT images were assessed visually using
mediastinal soft tissue window settings (WW 400 #¥id 40). The Weston score assigns values
based on visual estimates for presence and defjzdcdication in each of the major coronary
arteries as follows: O - no visually detected catti 1 - only a single high density pixel detected,
3 — calcium dense enough to cause a blooming ertiad 2 — for calcium intermediate and
between 1 and 3. All readers were blinded to tlsalte of the Agatston scores and participants’
demographic and clinical data. Based on the origieacription correlating Weston scores with

Agatston scores, we defined Weston score >7 aisaliy significant’
Statistical Analyses

All values are expressed as mean (standard devjdiD). The correlation between Agatston
and Weston CAC scores was analyzed using the n@mgdric Spearman test. Intra- and inter-
observer variability was tested using intra-classretation coefficients. After categorizing

participants into groups based on Agatston >400 \Afedton_>7, independent t-test and chi-



square test were used to compare differences betiee groups, including differences in
prevalent and incident cardiovascular disease letweoups. Receiver operating characteristics
(ROC) curves were used to assess accuracy of thesd¢ares in predicting prevalent coronary
artery disease and incident cardiovascular dis@dserisk of acute coronary event on follow-up
was assessed by time to first event using Cox Ptiopal hazards models, with adjustment for
age, race, sex, smoking pack-years, FEEpercent emphysema, and CT scanner type.
Associations between COPD parameters and CAC wsted with univariate and multivariable
linear regression analyses. All tests of signifce@mere two-tailed, with statistical significance
deemed to be at an alpha level of 0.05. All analygere performed using Statistical Package for

the Social Sciences (SPSS 24.0, SPSS Inc., ChiladdSA) and R statistical software (V 3.2).

Results

Demographics:

Visual CAC was measured in 1913 participants aesesenters. Of these, 10 were
excluded due to unacceptable spirometry and 28tausavailable Agatston scores; the final
sample size was 1875. The mean age of the coher6@d (8.1) years. 957 (51%) were males
and 480 (25.6%) were of African American race. iBg@nts had a significant cigarette smoking
burden with mean pack-years of 43.4 (23.8); 86939 were active smokers at the time of
enroliment. 1017 (54.2%) had COPD, and participapanned the spectrum of severity of
airflow obstruction with 858 (45.8%), 184 (9.8%){9B(20.2%), 179 (9.5%) and 42 (2.2%)

having GOLD stages 0, 1, 2, 3 and 4 respectiveB3 (12.4) had GOLD unclassified or PRISm.



A large proportion of participants had significacardiovascular comorbidities. The
frequency of diabetes mellitus, hypertension angehipidemia was 234 (12.5%), 820 (43.7%)
and 798 (42.6%) respectively. 133 (7.1%) had caroadery disease at enrollment. 40 (2.1%)
had peripheral arterial disease and 46 (2.5%) hhastary of ischemic stroke. The cumulative
frequency of cardiovascular disease at baseline 98s(10.6%). 103 (5.5%) had undergone
percutaneous coronary interventions and 41 (2.2%) @ndergone coronary artery bypass

grafting.

Coronary artery calcification:

The intra- and inter-observer agreement for scoriagal CAC was excellent (intra-class
correlation coefficient 0.98, 95%CI 0.95 to 0.99@01 and 0.97, 95%CI 0.94 to 0.99;p<0.001,
respectively). The median Weston score was 3 (otatile range 0 to 6). 507 (27.0%) had 0
CAC on visual analyses, and 413 (22%) had Westorese7. The median Agatston score was
31 (interquartile range 0 to 191). 581(31%) haddat&ton CAC. 659 (35.1%) had CAC of at
least 100, 306 (16.3%) had CAC >300 and 241 (12.B&@) CAC_>400.Table 1 shows a
comparison of baseline demographics, comorbiddied cardiovascular disease in those with
significant CAC by the two methods. The Agatstond &Weston scores correlated significantly
(Spearman r=0.84; p<0.001). On ROC analyses, theracy of CAC for prevalent coronary
artery disease at baseline by Agatston and Westoe egomparable: c-indices 0.74 (95%CI 0.70
to 0.79; p<0.001) and 0.78 (95%CI 0.74 to 0.82;.p80) respectivelyHigure 1A). In those
with COPD, the accuracy was comparable for thegeares: c-index 0.75 (95%CI 0.70 to 0.80;
p<0.001) for Agatston and 0.76 (95%CI 0.70 to 0§849.001) for Weston scor&igure 1B).
Table 2 shows that cardiovascular comorbidity at basekae significantly greater in those with

COPD compared with smoking controls. The prevalesfceumulative cardiovascular disease



was 134 (13.2%) in those with COPD compared with (84%) in those without COPD
(p<0.001). Agatston >400 was present in more petievith COPD [147(14.5%)] than in
controls [94(11.0%)]; p=0.024. There was a simddference in the prevalence of Weston >7:
254(25%) vs. 159 (18.5%); p=0.001. Based on Agatatal Weston thresholds, there were 192
(10.2%) and 333 (17.8%) participants with undiagub€AD, respectively. Compared with
controls, there were more participants with COPDovidad undiagnosed CAD based on both
Agatston and Weston thresholds [80 (9.3%) v. 1120%); p=0.007 and 199 (19.6%) vs. 134

(15.6%); p = 0.001, respectively].

Follow up:

Participants were prospectively followed for a naedduration of 5.8 years (interquartile
range 4.9 to 6.3 years). At the 5-year return vasitadditional 127 (6.8%) participants had a new
diagnosis of cardiovascular disease. A greater eunb COPD patients developed incident
cardiovascular disease [80(8.1%)] compared to otmf{r7(5.7%)]; p = 0.041. For predicting
incident cardiovascular disease, both measuresrmpeeti modestly with c-indices of 0.61 for
Agatston (95%CI 0.56 to 0.66; p<0.001) and 0.62\M@ston (95%CI 0.57 to 0.68; p<0.001).
Compared to participants with known CAD who develbpadditional CVD events, both
Weston>7 and Agatston>400 identified patients witkdiagnosed CAD who developed incident

CVD [71 (5.2%) vs. 33 (10.2%); p=0.001 for Westand 79(5.3%) vs. 25(13.2%); p<0.001].

We also compared the utility of the two scoresstineating time to first acute coronary
event on follow-up. Compared to Agatston <400, eresc>400 was associated with a shorter
time to first event (unadjusted hazards ratio HEB295%CI 1.30 to 3.65;p=0.003), but not after

adjustment for age, race, sex, smoking pack-yé#&t¥;, percent emphysema and CT scanner



type, HR = 1.75, 95%CI 0.99 to 3.09; p = 0.053)cémtrast, compared to Weston score <7, a
score_>7 was associated with a shorter time ta fiosonary event (unadjusted HR = 2.40,
95%CI 1.53 to 3.76; p <0.001, and adjusted HR $,25%CI 1.32 to 3.53; p = 0.00Fifure

2).

Association with COPD parameters:

After multivariable adjustment for age, race, sexoking pack years and CT scanner
type, FEVf was inversely associated with Weston CAC (adjusteth co-efficient = -0.264,
95%CI -0.481 to -0.046; p=0.017), but not with Aglah CAC (adjusted beta co-efficient = -
3.86, 95%CI -24.37 to 16.66; p=0.712). CT emphysemasa not associated with either Agatston
CAC (adjusted beta co-efficient = -1.15, 95%CI 3310 0.73; p=0.230) or with Weston CAC
(adjusted beta co-efficient = -0.003, 95%CI -0.6@3.017; p=0.739) after adjustment for age,

race, sex, smoking pack-years and CT scanner type.

Visual CAC at 5-year follow up:

To test repeatability, we also assessed accuradyeston scores at the 5-year follow-up
visit. Weston score was scored in 1869 (99.7%)igpants and increased from a median of 3
(IQR 0O to 6) at baseline to 4 (IQR 1 to 7) at fallap. The accuracy of Weston >7 for prevalent
CAD at follow-up was 0.73 (95%CI 0.69 to 0.77; p@3@L), and for prevalent CVD was 0.69

(95%Cl 0.65 to 0.72; p<0.001).



Discussion

In a cohort of current and former smokers, with aittiout COPD, we demonstrated that
CAC predicts incident cardiac events, and also @hsimple visual method of estimating CAC
performs well in predicting prevalent coronary gytalisease and incident cardiovascular
disease. The visual score was equally accuratbeag\gatston score for prevalent CAD and
performed better than the Agatston score in priedjcincident cardiac events. With COPD
increasingly recognized as a cardiovascular risktofa the early recognition of CAC is
especially important for both the diagnosis of cardscular disease and for prognostication.
Agatston CAC scores rely on relatively complex roetblogies and the Weston CAC score can

provide equivalent prognostic information.

The utility of CAC in diagnosing cardiovascular eise and predicting incident disease
has been extensively debated. Although early studiemwed that CAC provides additional
information over risk scores such as the FramingR#&sk Score, recent studies have struggled to
identify a distinct threshold for CAC as measureaditionally using the Agatston scores.
Whether any score above 0 implies presence of bcoubnary artery disease is not clear. In
addition, Agatston CAC scores have not been vadiat COPD. One small case control study
of 162 subjects found that COPD patients experingesater coronary events despite no
difference in CAC, suggesting that the excessatKd not be explained by CAE. The Multi-
Ethnic Study of Atherosclerosis (MESA) Lung studiattexcluded patients with known cardiac
disease found that airflow obstruction was assediatith subclinical atherosclerosis in the
carotid and peripheral circulation, but not whereased by Agatston CA€ Rasmussen et al
found a relationship between COPD and CAC but reedesponse relationship between COPD

severity and CAC? In contrast, we found that Agatston CAC is asdediavith lower FEY.



Our findings are in line with two studies from Karthat found an inverse relationship between
FEV: and Agatston CAC*? and supports the findings of multiple epidemiotogitudies
showing an association between lower FE¥Yid coronary artery diseas&Ve included patients
across the spectrum of COPD severity and includstteis with a high burden of cardiac
disease. Results from the Evaluation of COPD Lamlyitally to Identify Predictive Surrogate
Endpoints (ECLIPSE) study suggest that the presefc€ AC in COPD is associated with
greater dyspnea, reduced exercise tolerance assveltreased all-cause mortality; however this
study did not examine cardiovascular evéhtaVe extend the literature by demonstrating that

Agatston CAC in COPD is associated with incidemtima/ascular events.

Similarly, using CAC measured on an ordinal vissedle, O’Hare et al found that visual
CAC >4 in patients with COPD is associated with bBggema severity, myocardial infarction
and all-cause mortalit¥/. We also found that visually scored CAC was assediavith airflow
obstruction as well as with incident cardiovascehants. The visual score performed better than
the Agatston score in predicting incident cardiouar disease over 5 years, and we contend
that the visual score is simpler and easier to taigiagaily clinical practice. The reasons for this
difference in cardiac risk prediction are unclédre Agatston score is a combination of plaque
volume as well as density and it is weighted moreards density® Calcification volume is
likely a stronger predictor of cardiovascular diefd and hence the visual method might
improve prediction by relying more on the size lo¢ fesions detected than on the density. In
addition, participants with early disease may hawell or trace levels of calcification that may
be less than 3 contiguous voxels, or slightly ss the 130 HU threshold, and these lesions
may end up being classified as undetectable. Tiggnal Agatston protocol usually has 3 mm

collimation since the validation came from early §ttidies that used the Imatron electron beam



scanner that had a minimum collimation of 3 mm. Theent study protocol used submillimeter

z-axis collimation and slice thickness. With thgthrate of use of clinical CT scans of the lung
for other indications, and an expected increasthénnumber of these scans for lung cancer
screening in patients who share the same riskfaétw COPD, the visual score can be easily

adapted into clinical practic&>°

Our study has a number of limitations. The CAC ssarere estimated by experienced
radiologists and hence these findings may not beergdéizable. However, the visual scoring
system is very simple, and has excellent intra-iatet-observer agreement, and with increasing
recognition of the clinical importance of coronaalcification many radiologists already report
the presence of calcification. Although other visseoring methods exiél;>° we chose the
Weston score as representative of easy to usengcomethods. The CT scans were not
electrocardiographically gated. However, recendlissihave shown a strong correlation between
gated and non-gated scans, and CAC measured omgated-scans has been shown to be
independently associated with clinical outcorhe®:* It is possible some events were not
captured on follow-up, but this bias would likempact both scores equally as the scores were
estimated in the same participants. The study hEs a number of strengths. Our analyses
included participants from the COPDGene study, d @rearacterized cohort with participants
with all stages of COPD severity, included a higihcgntage of African Americans, had rigorous
CT and spirometry quality control, and included tpgrants with a high burden of

cardiovascular disease.

With increasing recognition of cardiovascular dgeas a major comorbidity in COPD,

the use of a simple visual scale to identify andgposticate patients adds to the clinical



evaluation of these patients. There is consideratgdt in using readily available clinical CT

scans to screen for cardiovascular disease irnidjiisrisk COPD population.
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FigureLegend:

Figure 1. shows that the accuracy of CAC for prevalent compretery disease at baseline by
Agatston and Weston scores were comparable usaajvex operating characteristics analyses:
c-indices 0.74 (95%CI 0.70 to 0.79; p<0.001) an@80(95%CI 0.74 to 0.82; p<0.001)
respectively (Figure 1A). In those with COPD, tleewracy was comparable for the two scores:
c-index 0.75 (955CI 0.70 to 0.80; p<0.001) for Axgah and 0.76 (95%CI 0.70 to 0.81; p<0.001)

for Weston score (Figure 1B).

Figure 2: shows Kaplan-Meier curves comparing the Westonaliscore with the Agaston
score for acute coronary event free follow-up. A&tdjustment for age, race, sex, smoking pack-
years, FEY, percent emphysema and CT scanner type, Westoa 3s¢occompared with <7 was
associated with a shorter time to first coronargrgy(adjusted HR = 2.16, 95%CI 1.32 to 3.53; p
= 0.002). In contrast, in comparison with Agatstet90, a score >400 was not associated with a

shorter time to first event (adjusted HR = 1.73,@3 0.99 to 3.09; p = 0.053).



Table 1: Comparison of baseline demogr aphics and cardiovascular disease by CAC scores

Agatston CAC Visual CAC
<400 >400 p value <7 >7 p value
(n=1634) (n=241) (n=1462) | (n=413)
Age (years) 60.0(8.0) | 65.6(7.2) | <0.001 | 59.6(8.0) | 64.8(7.3) | <0.001
Sex (Yomale) 783(47.9) | 174 (72.2) | <0.001 | 687 (47.0) | 270 (65.4) | <0.001
Race (%Non- 1191 204 (84.6) | <0.001 1044 351(85.0) | <0.001
Hispanic White) (72.9) (71.4)

Body-mass-index | 29.1(6.0) | 29.8(56) | 0106 | 292(62) | 29.2(5.3) | 0.971
(kg/m2)

Smoking packyears | 42.2 (23.3) | 51.6 (25.6) | <0.001 | 42.0(22.9) | 26.5(22.6) | <0.001

Current smoker 786 (48.1) | 83(34.4) | <0.001 | 715(48.9) | 154 (37.3) | <0.001
(%)

Didbetesmdllitus | 186 (11.4) | 48(19.9) | <0.001 | 163(1L1) | 71(17.2) 0.001
(%)

Hypertension (%) | 675 (41.3) | 145(60.2) | <0.001 | 584(39.9) | 236 (57.1) | <0.001

Hyperlipidemia 658 (40.3) | 140 (58.1) | <0.001 | 568(38.9) | 230 (55.7) | <0.001
(%)

Coronary artery 84 (5.1) 49 (20.3) <0.001 53(3.6) 80 (19.9) <0.001
disease (%)

Ischemic 34 (21) 12 (5.0 0.007 29 (2.0) 17 (4.1) 0.013
cerebrovascular

disease (%)

Peripheral arterial 27 (1.7) 13(5.4) <0.001 22 (1.5) 18 (4.4) <0.001
disease (%)

Percutaneous 68 (4.2) 35(14.5) <0.001 36 (2.5) 67 (16.2) <0.001
coronary
intervention (%)
Coronary artery 24 (1.5) 17 (7.1) <0.001 10(0.7) 31 (7.5) <0.001
bypass grafting
(%)
GOLD stage 0.211 <0.001

0| 764 (46.8) | 94(39.0) 699 (47.8) | 159 (38.5)

1] 159(9.7) | 25(10.4) 138(9.4) | 46(11.1)

2| 317(194) | 62(25.7) 266 (18.2) | 113 (27.4)

3| 155(9.5) | 24(10.0) 132 (9.0) | 47(11.4)

4| 36(2.2) 6 (2.5) 32(2.2) 10 (2.4)

PRISm | 203 (12.4) | 30(12.4) 195(13.3) | 38(9.2

FEV (L) 2.33(0.83) | 2.34(0.82) 0.854 2.35(0.82) | 2.28 (0.84) 0.164
FEV ; Y%pred 80.1(22.4) | 77.5(21.2) 0.090 80.5(22.1) | 77.0(22.6) 0.005
FVC (L) 3.37(0.96) | 3.51(0.96) 0.028 3.37(0.96) | 3.47 (0.98) 0.042
FVC %pred 89.1(16.5) | 87.8(16.3) 0.244 89.0 (16.3) | 88.7 (16.9) 0.741
FEV./FVC 0.69 (0.14) | 0.66 (0.14) 0.009 0.69 (0.14) | 0.65(0.14) | <0.001
%Emphysema 5.4 (7.7) 6.4 (8.1) 0.069 5.1(7.6) 6.8(8.2) <0.001

CAC = Coronary artery cacification. GOLD = Global Initiative for Chronic Obstructive Lung Disease. PRISm = Preserved Ratio
Impaired Spirometry. FEV; = Forced expiratory volumein the first second. FVC = Forced vital capacity.



Table 2. Comparison of baseline demographicsin participantswith and without COPD

COPD Smoking Controls p value
(n=1017) (n=858)
Age (years) 61.8 (8.0) 59.5(8.2) <0.001
Sex (Yomale) 528 (51.9) 429 (50.0) 0.408
Race (%6Non-Hispanic White) 762 (74.9) 633 (73.8) 0.570
Body-mass-index (kg/m2) 29.1(6.4) 29.2 (5.5) 0.772
Smoking packyears 48.0 (25.3) 37.9 (20.7) <0.001
Current smoker (%) 476 (46.8) 393 (45.8) 0.665
Diabetes mellitus (%) 126 (12.4) 108 (12.6) 0.897
Hypertension (%) 475 (46.7) 345 (40.2) 0.005
Hyperlipidemia (%) 430 (42.3) 368 (42.9) 0.790
Coronary artery disease (%) 89 (8.8) 44 (5.1) 0.002
Ischemic cerebrovascular disease (%) 34 (3.3) 12 (1.4) 0.007
Peripheral arterial disease (%) 29(2.9) 11 (1.3) 0.019
Percutaneous coronary intervention (%) 67 (6.6) 36 (4.2) 0.024
Coronary artery bypass grafting (%) 26 (2.6) 15 (1.7) 0.233
Agatston CAC
>100 396 (38.9) 263 (30.7) <0.001
>300 197 (19.4) 109 (12.7) <0.001
>400 147 (14.5) 94 (11.0) 0.024
Weston CAC >7 254 (25.0) 159 (18.5) <0.001

CAC = Coronary artery calcification.
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