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Abstract
Patients with systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA) have increased risk
for atherosclerotic cardiovascular disease. We compared the presence of coronary artery calcium
(CAC) in age- and race-matched women with SLE, RA, and healthy controls without diabetes
mellitus or history of myocardial infarct, angina pectoris or stroke, and investigated its relation with
traditional risk factors, inflammation, and endothelial activation. Study subjects completed
cardiovascular risk factor assessment and electron-beam computed tomography that measured CAC.
Both female patient groups had similar prevalence and extent of CAC as well as a significant
increased odds of having any CAC (odds ratio 1.87, 95% CI 1.09-3.21) and more extensive CAC
(odds ratio 4.04, 95% CI 1.42-11.56 for CAC score>100) when compared to healthy controls. After
controlling for differences in cardiovascular risk factors, including insulin resistance and
hypertension, the results remained statistically significant. After adjustment for differences in levels
of C-reactive protein and/or soluble intercellular adhesion molecule-1, however, women with chronic
inflammatory diseases no longer had significantly increased odds of having any CAC or more
extensive CAC when compared to controls. In conclusion, asymptomatic and non-diabetic women
with chronic inflammatory diseases had significantly increased odds of having CAC and more
extensive CAC when compared to age- and race-matched healthy controls. The increased odds for
coronary artery calcium may in part result from higher levels of inflammation and endothelial
activation in these patients.

Corresponding author: Amy H. Kao, MD, MPH, S721 Biomedical Science Tower, 3500 Terrace Street, Pittsburgh, PA 15261, Phone:
(412)648-9782 Fax: (412)383-8753, Email: ahk7@pitt.edu.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Am J Cardiol. Author manuscript; available in PMC 2009 September 15.

Published in final edited form as:
Am J Cardiol. 2008 September 15; 102(6): 755–760. doi:10.1016/j.amjcard.2008.04.059.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Introduction
Studies from the general population implicate systemic inflammation as a risk for
atherosclerotic cardiovascular disease (ASCVD). In SLE and RA, inflammation
characteristically is marked and sustained. Furthermore, inflammatory cytokines and
chemokines may not only predict ASCVD risk, but also participate in atherogenesis and
promote acute cardiovascular events. Inflammatory markers such as C-reactive protein (CRP)
have been implicated in initiating, advancing, and destabilizing human atherosclerotic plaques.
1-3 Furthermore, levels of CRP have been demonstrated to independently predict the risk of
future myocardial infarction and stroke in non-SLE and non-RA populations.4-6 Similar to
CRP, soluble intercellular adhesion molecule-1 (sICAM-1) has been detected in atherosclerotic
lesions and is a predictor of CHD risk.7-10 These findings suggest that chronic inflammation
and immune activation in SLE and RA may in part explain the accelerated atherosclerosis
common to both disorders. This study examines whether the subclinical CAC in non-diabetic
SLE women and RA women is higher compared to that of healthy controls and investigates
its relation with CHD factors including inflammation and endothelial activation.

Methods
We enrolled 157 women with SLE, 181 women with RA, and 157 healthy controls, who had
no history of cardiovascular event (myocardial infarct, angina, or stroke). These women were
participating in two studies: the “Heart Effects on Atherosclerosis and Risk of Thrombosis in
SLE” study and the “Cardiovascular Disease in RA” study. Women with RA diagnosed after
age 16 according to the American College of Rheumatology Criteria11 were non-selectively
recruited from the University of Pittsburgh Medical Center (UPMC) Arthritis Network. The
primary objective of the RA study was to determine the prevalence of arterial calcification and
associated CHD risk factors in women with RA. Similarly, women who fulfilled the 1987
revised American College of Rheumatology criteria of SLE12 but with no prior history of
cardiovascular event were non-selectively recruited from the Pittsburgh Lupus Registry to
participate in the SLE study, which was designed to compare the prevalence and risk factors
of coronary artery and aortic calcification in SLE women and healthy controls. All RA and
SLE women had at least 2 years of disease duration. This lupus registry includes women
diagnosed with SLE who have been seen either at the UPMC inpatient and outpatient facilities
or by practicing rheumatologists in the Pittsburgh metropolitan area. In this study, the healthy
women (controls) were matched to the SLE women by age (+/- 5 years) and race. The
recruitment methods for healthy controls were based on the following: 1) Voters registration
list or Motor Vehicle License list depending on where the case (SLE woman) was found in
these lists; 2) direct sample neighborhood control if the case was not in the previous lists. We
excluded subjects with diabetes mellitus, as defined by history of diabetes or fasting glucose
≥7 mmol/L (≥126 mg/dL) or hypoglycemic therapy, and then matched all 3 groups of women
by age (+/- 5 years) and race.

Information on patient demographics and potential risk factors was collected at the time of
Electron Beam Computed Tomography (EBT) scan. The protocols for data collection, EBT
scanning and reading were similar for the SLE and RA studies. The University of Pittsburgh
Institutional Review Board approved these studies; all patients gave written informed consent.

The study visit included anthropomorphic measurements (height, weight, and waist and hip
circumferences), two consecutive blood pressure readings (with patients seated), and a blood
draw after a required fast, which was uniform between groups. Blood samples were used to
measure total cholesterol, triglycerides, and high-density lipoprotein (HDL) cholesterol at the
Lipid Laboratory in the University of Pittsburgh Graduate School of Public Health, which has
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been certified by the Centers for Disease Control and Prevention. Low-density lipoprotein
(LDL) cholesterol was calculated from measured total cholesterol, HDL and triglycerides
(Friedewald equation).13 Metabolic syndrome was defined by the National Cholesterol
Education Program Adults Treatment Panel III guidelines.14 The homeostatic model
assessment of insulin resistance (HOMA-IR) was calculated by [insulin (mU/liter) × glucose
(mmoles/Liter)] ÷22.5.15, 16 Hypertension was defined by physician diagnosis, measured
mean blood pressure ≥140/90 mm Hg or antihypertensive medication use. Other information
was collected on family history of ASCVD (first-degree relative having myocardial infarction
or stroke before age 60), cigarette smoking (current, past, or never), and menopausal status.

Information was recorded on corticosteroid treatment (current use, ever used, and daily dosage)
and current use of hydroxychloroquine, immunosuppressants for SLE or other disease-
modifying anti-rheumatic drugs or biologic therapies for RA, non-steroidal anti-inflammatory
drugs, antihypertensives, hormonal therapy, and lipid-lowering medications.

Fibrinogen was measured using a modified clot-rate assay. An enzyme-linked immunosorbent
assay was used for determination of high sensitivity CRP (hsCRP). sICAM-1 was measured
using commercial assays (Parameter Human sICAM-1 Immunoassay; R&D Systems,
Minneapolis, MN) at the Laboratory for Clinical Biochemistry Research (University of
Vermont, Burlington, VT).

The EBT scans were performed using an Imatron C-150 scanner (Imatron, San Francisco, CA)
using standard imaging procedures in all participants. The same scanner and methodology was
used in the SLE, RA, and healthy controls. For CAC, 3-mm slices were scanned at the same
point in diastole (at 80% of the patient's RR interval in electrocardiogram) during a single
breath hold, starting at the aortic root to the apex of the heart. All EBT scans were read by the
same cardiologist (DE). The individual region of interest scores were then summed for a total
Agatston calcification score.17 We based our analysis on the total Agatston calcification scores
as previously described.18

All subjects who were matched by age (+/- 5 years) and race and had no diabetes mellitus were
included in the analysis. We first did a three way comparison: SLE vs. RA, SLE vs. controls,
and RA vs. controls. Since we did not find significant differences in CAC or more extensive
CAC between the SLE and RA groups, we combined the two rheumatic disease groups. The
differences in clinical variables in the SLE and RA combined group vs. the control group were
determined by univariate conditional logistic regression. Pair-wise comparison (matched
analysis) using conditional logistic regression was done with control as the reference group.
Waist-hip ratio, insulin, HOMA-IR, hsCRP, and sICAM-1 were log-transformed to normality.
The distribution of CAC scores was highly skewed and could not be normalized by standard
transformations. CAC score was categorized based on the published guidelines that
corresponded to probability of significant CHD: 0 (very low probability of CHD), 1 to 10 (very
unlikely CHD), 11 to 100 (likely mild to minimal coronary stenosis), >100 to 400 (non-
obstructive CHD), and >400 (high likelihood of > 1 “significant” coronary stenosis).19 Since
very few subjects have CAC score > 400 (6 SLE, 3 RA, and 2 control women), we modified
the guidelines by combining the two higher CAC groups as one with CAC score >100.
Univariate conditional and multivariable conditional logistic regressions were used to
determine the significance and strength of association between the presence of CAC and more
extensive CAC in study groups. Differences in factors known to be associated with CHD were
adjusted in the multivariable conditional logistic models. In a matched case-control power
analysis, 210 cases (SLE or RA) and 105 controls will provide 80% power to detect a minimum
odds ratio of 1.5 for presence of CAC assuming the baseline prevalence of CAC in controls
was 0.35 and correlation between the cases and control risks was 0.20. All tests used a two-
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tailed significance level of 0.05. Analyses were performed using the Stata SE 9.0 (Stata
Corporation, College Station, TX) and SAS 9.1 (SAS, Gary, NC) for Windows.

Results
Based on matching for age and race, 105 women from each group were included in the analysis.
The excluded RA women were significantly older and more likely to have higher prevalence
of hypertension and higher levels of sICAM compared to the RA women who remained in the
study group. Otherwise, there were no significant differences in CHD risk factors such as
cholesterol, and hsCRP between the excluded and study groups. The prevalence of any CAC
and CAC >100 was significantly higher in the excluded RA women compared to the RA women
in the study (70% vs. 48%, p=0.003; 32% vs. 15%, p=0.009, respectively). No differences in
prevalence of CAC and CAC >100 were observed between the excluded and study groups of
the SLE women and controls.

The characteristics of the individuals in the three study groups are summarized in Table 1.
Women with SLE or RA were more likely to be postmenopausal than healthy controls
(p=0.002). SLE women were also more likely to have hypertension compared to controls. RA
women had significantly higher levels of hsCRP and homocysteine compared to controls.
Women with SLE or RA were more likely to have higher sICAM-1 when compared with
controls (p <0.0001). Body mass index, waist-hip ratio, smoking history, family history of
ASCVD, mean systolic or diastolic blood pressures, total cholesterol, HDL and LDL
cholesterol were comparable among the three groups.

There was no significant difference in current or ever steroid use between women with SLE
and RA, and the median daily dose was also similar. However, cumulative exposure to
corticosteroids could not be compared directly for SLE and RA. Hydroxychloroquine was more
commonly used in the SLE women (49.5%) than those with RA (21.9%). More RA women
were taking steroid-sparing agents compared to those with SLE (p<0.0001) at time of study.
One third of the 63 RA women taking disease modifying drugs were also on concomitant anti-
tumor necrosis factor-α therapy.

Median CAC scores were 0 (IQR: 0-22.7) in SLE, 0.5 (IQR: 0-38.2) in RA, and 0 (IQR: 0-3.1)
in controls. The overall prevalence of CAC appeared to be higher in asymptomatic women
with either SLE (47.6%) or RA (47.6%) compared to controls (35.2%). Figure 1 demonstrates
the higher prevalence of CAC in SLE and RA women by age groups compared to controls
(p=0.02). Furthermore, among those less than 40 years of age, 36% (5/14) of the SLE women
and 25% (3/12) of the controls had any CAC whereas none of the 8 RA women had any CAC.
After adjusting for differences in CHD risk factors, women with SLE or RA continued to have
a 2-fold increase in odds of having any CAC and nearly 4-fold increase in odds of having more
extensive CAC, as shown in Table 2, when compared to healthy controls. However, having
either SLE or RA was no longer associated with the presence of any CAC or more extensive
CAC after adjusting for differences in markers of inflammation and endothelial activation
(hsCRP and sICAM-1). The loss of significant association with CAC outcomes occurred even
if hsCRP and sICAM-1 were added separately to the multivariable model with and without
CHD risk factors.

To further investigate the influence of hsCRP and sICAM-1 in CAC outcomes in women with
rheumatic disease, we analyzed our data in those with SLE or RA only. In addition to moderate
correlation between hsCRP and BMI (Spearman rank correlation/rs=0.41, p<0.0001), there
was a significant interaction between hsCRP and BMI in the regression model for any CAC
(p=0.02) and more extensive CAC (p=0.006). We thus used waist-hip ratio rather than BMI
as the measure of adiposity since it was not highly correlated with other predictors in these
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multivariable models. Among women with SLE or RA, those in the highest quartile of hsCRP
were more likely to have any CAC (OR 5.10; 95% CI: 2.12-12.28) and more extensive CAC
(OR 3.54; 95% CI: 1.64-7.65) compared to the referent group as shown in Table 3. Women
with SLE or RA in the second lower quartile of hsCRP (1.4-3.2) appeared to have increase in
odds for having more extensive CAC (OR 2.27; 95% CI: 1.01-5.03) after adjusting for age.
However, only the association between the CAC outcomes and the top quartile of hsCRP
persisted after controlling for CHD risk factors and SLE/RA duration. Similar to hsCRP, the
top quartile of sICAM-1 was associated with any CAC (OR 3.51; 95% CI 1.46-8.46) and more
extensive CAC (OR 2.65; 95% CI: 1.21-5.84) in the age-adjusted logistic regression models;
this association was no longer significant after adjusting for CHD risk factors as listed in Table
3, and SLE or RA duration. Levels of hsCRP and sICAM were mildly correlated with each
other (rs: 0.26, p=0.0001). There was no interaction between hsCRP and sICAM. When
quartiles of both hsCRP and sICAM-1 were included in the same regression model, the top
quartile of hsCRP remained significantly associated with any CAC and more extensive CAC
whereas the association between sICAM-1 and CAC outcomes was attenuated. Additional
adjustment for CAC measures with race, family history of ASCVD, and medications such as
aspirin, lipid-lowering agents or hydroxychloroquine, had minimal impact on the association
found in these multivariable models.

Discussion
To our knowledge, this is the first study to compare the prevalence of coronary artery
calcification among non-diabetic and age-matched female patients with SLE, RA, and healthy
controls. Our study found a higher prevalence of asymptomatic CAC in SLE women (48%)
and RA women (48%) compared to healthy controls (35%). Our reported prevalence of CAC
in the SLE women is higher than the reported frequency of 20% by Asanuma et al and 30%
by von Feldt et al.20, 21 The difference in prevalence may be explained in part by the older
age of our SLE women (mean age: 51 vs. 40 and 43 years respectively). Asanuma et al also
reported CAC in 7% (2/30) patients with SLE less than 40 years of age but none in controls of
the same age group. Interestingly, we found that one third of our SLE women and a quarter of
our healthy controls under the age of 40 had premature CAC, while none of the RA women in
this age group had any CAC. Our control group has a similar metabolic profile as the patient
group, which may explain the high prevalence of CAC in these control women. The prevalence
of CAC in RA was similar to that reported by Chung et al.22 These findings further substantiate
the greater burden of atherosclerosis in patients with chronic inflammatory diseases.

Women with SLE or RA were more likely to have any CAC and more extensive CAC when
compared to age- and race-matched controls, independent of traditional CHD risk factors. The
significant association between SLE or RA and CAC disappeared after controlling for hsCRP
and sICAM. This may be due to the much higher levels of inflammation in patients with SLE
or RA compared to those without rheumatic disease. HsCRP and sICAM-1 were associated
with increased CAC in nondiabetic women with SLE or RA. Similar to our findings, hsCRP
has previously been shown to be independently associated with arterial stiffness, another
noninvasive measure of atherosclerosis, in patients with SLE or RA after adjusting for age at
diagnosis, disease duration, and cholesterol levels.23 In several population-based
epidemiologic studies,24-26 hsCRP was not independently associated with atherosclerotic
burden by CAC outcomes after adjusting for traditional CHD risk factors. On the contrary, the
top quartile of hsCRP remained independently associated with a significant increase in
atherosclerotic burden as measured by EBT in women with SLE or RA after adjusting for CHD
risk factors.

High levels of inflammation or CRP in the SLE or RA patients may be independently
contributing to atherosclerosis. There is evidence that CRP may participate in atherogenesis
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beginning with increased leukocyte adhesion and migration,27, 28 and vascular endothelial
dysfunction.29 CRP has also been identified in atherosclerotic plaques of patients with unstable
angina30 and co-localized with complement in the infarcted myocardium.31 In women without
SLE or RA, sICAM-1 predicted cardiovascular events that reflect progression of coronary
atherosclerotic disease and luminal narrowing but not acute vaso-occlusive events such as
myocardial infarction or stroke.10 sICAM-1 also has been associated with disease activity in
patients with SLE and RA32 and with insulin resistance in patients with SLE.33 Unlike the
potential pathogenic role of CRP in atherogenesis, the association of endothelial activation
with atherosclerosis may be more related to the CHD risk factors in women with SLE or RA.

Our study has several limitations. First, this is a cross-sectional study. A prospective study is
under way to determine the prognostic significance of CRP and presence of CAC in patients
with SLE or RA. Second, EBT measures calcified atherosclerotic plaque but does not assess
the presence of non-calcified plaque or plaque stability, both of which are also important
determinants of future CHD events. Third, the risk factors including hsCRP and sICAM-1 were
calculated at one point in time for this study and may not reflect the cumulative burden of
inflammation in these patients. Fourth, the majority of our study subjects were Caucasian and
therefore, we were unable to detect differences in race when we analyzed the relationship of
hsCRP and sICAM-1 in patients with chronic inflammatory diseases. Finally, we controlled
for known CHD risk factors in multivariable regression analyses. It is possible that there may
be other CHD risks which we have not taken into account.

This is the first study to show that nondiabetic women with SLE or RA have more CAC than
their matched controls and that this risk may be linked to CRP. This is consistent with the
exceedingly high risk of myocardial infarction in young women with SLE and RA. Our study
also supports the notion that inflammation and endothelial activation may play the most
significant roles in accounting for this excess risk.
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Figure 1.
Prevalence of coronary artery calcification in women with SLE, RA, and healthy controls by
age group.
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Table 1
Demographic, clinical, and laboratory characteristics of the study subjects

Characteristics* SLE
(n=105)

RA
(n=105)

Controls
(n=105) P†

Demographics
Age (years) 51.1 (9.3) 52.4 (7.8) 51.6 (8.6) 0.51
Race (Caucasian) 101 (96.2%) 101 (96.2%) 101 (96.2%) 0.99
Age at diagnosis (years) 34.4 (11.3) 37 (11.3) - 0.04
Disease duration (years) 16.5 (7.2) 15.7(10.4) - 0.27
Postmenopausal 64 (61%)‡ 69 (65.7%)‡ 52 (49.5%) 0.002
Hypertension 56 (53.3%)‡ 29 (27.6%) 31 (30.1%) 0.06
Body mass index (kg/m2) 28.2 (6.4) 27.9 (5.9) 28.4(6.7) 0.63
The metabolic syndrome 28 (26.7%) 24 (22.9%) 22 (21%) 0.47
Waist-hip ratio 0.83 (IQR 0.78-0.87) 0.84 (IQR 0.79-0.91) 0.80 (IQR 0.77-0.84) 0.05
Systolic blood pressure (mmHg) 121.2 (18.6) 119.9 (17.3) 123.1 (17.6) 0.22
Diastolic blood pressure (mmHg) 76.9 (10.3) 76.6 (9.6) 77 (10.1) 0.84
Glucose (mmol/L) 4.9 (IQR 4.6-5.3) 4.8 (IQR 4.4-5.1)‡ 5.2 (IQR 4.9-5.6) <0.0001
Insulin (pmol/L) 82.6 (IQR 63.2-120.8) 74.3 (IQR 55.6-91) 79.2(IQR 64.6-102.8) 0.27
HOMA-IR 2.6 (IQR 1.9-3.9) 2.2 (IQR 1.7-2.9) 2.6 (IQR 2.1-3.6) 0.04
Total cholesterol (mmol/L) 5.1 (1.1) 5.4 (0.9) 5.3 (0.9) 0.80
Total cholesterol (mg/dL) 195.1(43.5) 209.8 (34.5) 203.6 (36.6)
LDL cholesterol (mmol/L) 2.9 (0.9) 3.2 (0.9) 3.2 (0.9) 0.26
LDL cholesterol (mg/dL) 113.7 (34.8) 123 (34.9) 122.9 (33.3)
HDL cholesterol (mmol/L) 1.4 (0.4) 1.6 (0.4) 1.5 (0.4) 0.80
HDL cholesterol (mg/dL) 55.5 (16.7) 60.8 (14.3) 58.6(15.5)
Triglycerides (mmol/L) 1.5 (0.9) 1.5(0.9) 1.3 (0.5) 0.02
Triglycerides (mg/dL) 134.8 (81.6) 130.3 (79.8) 112.7 (48.6)
Current smoker 8 (7.6%) 13 (12.4%) 7 (6.7%) 0.34
Ever smokers 37 (35.2%) 46 (43.8%) 39 (37.1%) 0.65
Current medications
 Corticosteroids 39 (37.1%) 46 (43.8%) - 0.32
  Dosage (mg/day) 5 (3.1-7.8) 5 (3-5) - 0.87
 Hydroxychloroquine 52 (49.5%) 23 (21.9%) - 0.0002
 Immunosuppressives 14 (13.3%) 63 (60%) - <0.0001
 Anti-tumor necrosis factor-α 0 41 (39.1%) - -
 Non-steroidal anti-inflammatory drugs 39 (37.1%)‡ 75 (71.4%)‡ 13 (12.4%) <0.0001
 Aspirin 11 (10.5%) 2 (1.9%) 8 (7.6%) 0.64
 Hormonal therapy 13 (12.4%) 37(35.2%)‡ 16 (15.2%) 0.09
 Lipid-lowering drug 9 (8.6%) 9 (8.6%) 4 (3.8%) 0.12
hsCRP (mg/L) 2.3 (IQR 1.0-5.6) 5.2 (IQR 1.9-11.5) ‡ 1.6 (IQR 0.6-3.7) <0.0001
Fibrinogen (μmol/L) 10 (IQR 7.8-11.7) 9.1 (IQR 7.3-10.9) 9.7 (IQR 8.7-11.1) 0.08
Soluble intercellular adhesion molecule-1
(ng/mL)

268.7 (IQR 242.9-318.6)‡ 271.4 (IQR 231.5-338.1)‡ 249.5 (IQR 219.7-276.1) <0.0001

Homocysteine (μmol/L) 69.5 (IQR 59.9-85.8) 79.1 (IQR 66.6-95.4) ‡ 65.8 (IQR 54.7-75.4) 0.002

*
Values are mean (SD) or median (interquartile range/IQR: 25th-75th)

†
Comparison between SLE and RA vs. control groups; or comparison between SLE and RA groups when control group is not present

‡
p<0.02 vs. control
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Table 2
Unadjusted and multivariable-adjusted associations of coronary heart disease (CHD) risk factors, inflammatory factors
with presence of coronary artery calcium and more extensive coronary artery calcium in women with systemic lupus
erythematosus or rheumatoid arthritis compared to age- and race-matched controls

Outcome variables* Unadjusted OR
(95% CI)

CHD risk factors
Adjusted OR

(95% CI)

CHD risk factors and
inflammatory factors

Adjusted OR
(95% CI)

Presence of CAC 1.87 (1.09-3.21) 2.16 (1.15-4.06) 1.53 (0.74-3.14)
More extensive CAC
 1-10 1.69 (0.85-3.35) 2.15 (0.99-4.67) 1.45 (0.60-3.54)
 11-100 1.44 (0.68-3.07) 1.69 (0.72-3.95) 1.19 (0.46-3.11)
 >100 4.04 (1.42-11.56) 3.83 (1.23-11.89) 2.89 (0.85-9.89)

*
CAC=coronary artery calcium; CHD risk factors: history of smoking, postmenopausal status, hypertension, HOMA-IR (log) and total cholesterol/high

density lipoprotein cholesterol ratio, homocysteine; inflammatory features: hsC-reactive protein (log), sICAM-1 (log); OR=odds ratio. 95% CI=95%
confidence interval
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Table 3
Unadjusted and multivariable-adjusted associations of quartiles of C-reactive protein with presence of coronary artery
calcium and more extensive coronary artery calcium in women with systemic lupus erythematosus or rheumatoid
arthritis

Quartile of
hsCRP levels

Presence of CAC* More Extensive CAC

Age-adjusted OR
(95% CI)

CHD risk factors and
disease duration

Adjusted OR
(95% CI)

Age-adjusted OR
(95% CI)

CHD risk factors and
disease duration

Adjusted OR
(95% CI)

<1.4 Referent Referent Referent Referent
1.4-3.3 2.26 (0.97-5.29) 1.91 (0.74-4.92) 2.27 (1.01-5.03) 1.81 (0.79-4.16)
3.4-8.1 1.75 (0.73-4.17) 1.11 (0.40-3.08) 1.56 (0.69-3.54) 0.99 (0.40-2.45)

>8.1 5.10 (2.12-12.28) 4.15 (1.56-11.08) 3.54 (1.64-7.65) 2.79 (1.24-6.28)

*
CAC=coronary artery calcium; CHD risk factors: age, history of smoking, hypertension, waist-hip ratio (every 0.2 units), HOMA-IR (log) and total

cholesterol/high density lipoprotein cholesterol ratio: OR=odds ratio. 95% CI=95% confidence interval

Addition of race, menopausal status, family history of CHD, homocysteine, current aspirin use, lipid-lowering medication or hydroxychloroquine use did
not change the multivariate model.
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