
HIV and coronary artery calcium score: comparison of the 
Hawaii Aging with HIV Cardiovascular Study and Multi-Ethnic 
Study of Atherosclerosis (MESA) cohorts

Dominic Chow1, Rebekah Young2,3, Nicole Valcour1, Richard A. Kronmal2,3, Corey J. Lum1, 
Nisha I. Parikh4, Russell P. Tracy5, Matthew Budoff6, and Cecilia M. Shikuma1

1Hawaii Center for AIDS, Department of Medicine, University of Hawaii, Honolulu, HI, USA

2Collaborative Health Studies Coordinating Center, University of Washington, Seattle, WA, USA

3Department of Biostatistics, University of Washington, Seattle, WA, USA

4Division of Cardiology, University of California, San Francisco, CA, USA

5Department of Pathology – Colchester Research Facility, University of Vermont College of 
Medicine, Colchester, VT, USA

6Los Angeles Biomedical Research Institute at Harbor-UCLA Medical Center, Division of 
Cardiology, Torrance, CA, USA

Abstract

Objectives—To determine the association of HIV, immunologic, and inflammatory factors on 

coronary artery calcium (CAC), a marker of subclinical atherosclerosis.

Methods—Cross-sectional study comparing baseline data of males from Hawaii Aging with HIV 

–Cardiovascular Study (HAHCS) with the Multi-Ethnic Study of Atherosclerosis (MESA) cohort. 

The cohorts were pooled to determine effects of HIV on CAC and explore immunologic and 

inflammatory factors that may explain development of CAC in HIV. Multivariable regression 

models compared CAC prevalence in HAHCS with MESA adjusting for coronary heart disease 

(CHD) risk profiles.

Results—We studied 100 men from HAHCS and 2733 men from MESA. Positive CAC was 

seen in 58% HAHCS participants and 57% MESA participants. Mean CAC was 260.8 in HAHCS 

and 306.5 in MESA. Using relative risk (RR) regression, HAHCS participants had a greater risk 
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(RR=1.20, P<0.05) of having positive CAC than MESA when adjusting for age, smoking status, 

diabetes, antihypertensive therapy, BMI, systolic blood pressure, total cholesterol, and HDL 

cholesterol. Among participants with positive CAC, HIV infection was not associated with larger 

amounts of CAC. Among HAHCS participants, current HIV viral load, CD4, length of HIV, 

interleukin 6 (IL-6), fibrinogen, C-reactive protein (CRP), and D-dimer were not associated with 

the presence or amount of CAC.

Discussion—HIV was independently associated with a positive CAC in men with increased 

likelihood occurring between 45 and 50 years of age. Current HIV viral load, CD4 count, length of 

HIV, and inflammatory markers were unrelated to either presence or amount of CAC.

Keywords

Antiviral therapy; Coronary artery calcium; MESA; Framingham Risk Score

Introduction

Coronary heart disease (CHD) is a leading cause of morbidity and mortality in HIV-infected 

patients.1 This increased burden of CHD may be attributed to chronic infection and 

inflammation, effects of highly active antiretroviral medications, and/or higher rates of 

smoking in the HIV population. In addition to traditional risk factors such as smoking, 

hypertension, dyslipidemia, and diabetes, length of HIV infection, current CD4 count, CD4 

nadir, and duration of antiretroviral therapy (ART) treatment have also been suggested as 

predictors of increased CHD.2 Although certain classes of ART have been associated with 

cardiovascular risk and dyslipidemia, composition of ART has not been consistently 

associated with CHD.3,4

Accurate and timely risk assessment for CHD is an important part of primary care. 

Identification of modifiable lifestyle risk factors and consideration of cost-effective 

interventions is critical to preventing progression of disease.5 One of the most common tools 

used today in assessing 10-year cardiovascular risk is the Framingham Risk Score (FRS). 

Although useful, the FRS has been reported to overestimate risk in the general population 

and underestimate risk in the HIV-infected population.6,7 Coronary artery calcification 

(CAC) scoring by fast computed tomography is proving to be one of the more common and 

validated methods of risk stratification. Presence of CAC has been shown to predict CHD 

risk independently of FRS. Absolute CAC has been shown to be superior to age–sex–race/

ethnicity percentiles in predicting cardiac events.8 The objective of this study was to provide 

a descriptive analysis of CAC in a HIV population, comparing this to the Multi-Ethnic Study 

of Atherosclerosis (MESA) cohort, a study of the characteristics of subclinical 

cardiovascular disease involving more than 6000 men and women from six communities in 

the United States. The cohorts were pooled to determine the association between HIV and 

CAC and explore clinical, immunologic, and inflammatory factors that may explain the 

development of CAC among those with HIV.
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Methods

Study population

The present study is a cross-sectional study comparing baseline data of males from Hawaii 

Aging with HIV – Cardiovascular Study (HAHCS) with the MESA cohort. Hawaii Aging 

with HIV – Cardiovascular Study is a longitudinal study of the role of oxidative stress and 

inflammation in HIV cardiovascular risk.9 Multi-Ethnic Study of Atherosclerosis is a 

prospective study on the prevalence, risk factors, and progression of subclinical CHD. The 

study design and methods for both cohorts have been previously published.9,10 Comparing 

the cohorts, MESA had a larger proportion of female participants than the HAHCS did. Due 

to the predominance of male subjects in the HAHCS cohort, we restricted this study to 

males only. Analysis was also restricted to participants aged 45–74, representing the 

overlapping age range of the two cohorts. Medical and medication history was obtained 

through chart review and self-report. Current and past smoking status was taken from patient 

report as yes or no responses. Signed informed consent was obtained from all participants 

and the study protocol was approved by the institutional review boards at each site.

HAHCS cohort

Hawaii Aging with HIV – Cardiovascular Study enrolled HIV-infected volunteer adults ≥40 

years old, recruited from the state of Hawaii. Although the cohorts are geographically 

distinct, the health statistics of Hawaii are similar to the general population. The prevalence 

of tobacco smoking, acute myocardial infarction, and stroke in Hawaii is comparable to the 

general US population [15.6, 2.8, and 2.4% in Hawaii compared to 12.1, 3.2, and 2.7% in 

the general US population; Centers for Disease Control and Prevention Division for Heart 

Disease and Stroke Prevention: Data Trends & Maps http://nccd.cdc.gov/DHDSP_DTM/

LocationSummary.aspx?state=Hawaii] Additionally, a large portion of the HIV-infected 

patients in the HAHCS cohort lived in the continental US prior to residing in Hawaii. 

Inclusion criteria for participation were documented HIV-positive status and having been on 

stable ART for at least 3 months. Height, weight, body mass index (BMI), systolic and 

diastolic blood pressure, waist-hip ratio, and EKG were measured. Patients had blood drawn 

for fasting lipids, and an oral glucose tolerance test was administered. Participants were 

accepted into the original study whether or not they had a history of CHD or diabetes, but 

those with CHD were excluded from the current analysis. Patients with CHD were excluded 

from the analysis to make it comparable to the MESA study design. This study contains data 

from 100 male participants from HAHCS who had no missing data on the measures used in 

this study, except where noted.

MESA cohort

Multi-Ethnic Study of Atherosclerosis enrolled 6814 participants aged 45–84 years free of 

clinical CHD from six US Communities (Los Angeles County, CA, USA; Chicago, IL, 

USA; Baltimore City and Baltimore County, MD, USA; St. Paul, MN, USA; Forsyth 

County, NC, USA; Northern Manhattan and the Bronx, NY, USA). This report contains 

2733 male participants from MESA who had no missing data on the measures used in this 

analysis. The study design and methods have been previously published.10
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CAC measurements

Baseline imaging for this paper included measurement of CAC in both studies. Both cohorts 

had CAC measured by the same cardiac computerized tomography (CT) core laboratory. 

Carr et al. have reported details of the methods used by MESA for CT scanning and 

interpretation, and the same methodology was used for the HAHCS cohort.11 Computerized 

tomography examinations for CAC were performed following previously published 

methods, on a dual source CT (DSCT) scanner for HAHCS participants.11 For MESA, each 

of the six centers measured CAC with either a cardiac-gated electron-beam CT scanner 

(Chicago, Los Angeles, New York), or a multidetector CT (Baltimore, Forsyth County, St. 

Paul). All participants were scanned twice, with mean CAC (Agatston) used for all analyses. 

Images were interpreted at the MESA CT reading center (Los Angeles Biomedical Research 

Institute at Harbor-University of California Los Angeles, Torrance, CA, USA), where a 

radiologist or cardiologist blinded to clinical data quantified CAC using an interactive 

scoring system to calculate Agatston score, with any Agatston score >0 defining the 

presence of CAC.12 Multi-Ethnic Study of Atherosclerosis utilized an exponential survival 

model to estimate the arterial age as a function of CAC.13 The same research group has 

published a method of calculating CAC by age- and gender-matched percentile rank.

Statistical analysis

Variables of interest in this study were arterial age, traditional cardiovascular risk factors, 

and HIV-related variables. Arterial age was captured from the North American MESA study 

table.2,7,14–16 Because the MESA equation has been validated for people over the age of 45 

years, those younger than 45 were excluded from the analysis. The global FRS was 

calculated using the equation-based method.17 Participants with missing values on any of 

the measures used for the risk score calculation or in the multivariable models were 

excluded from the analysis, leaving a pooled sample size of 100 men for the HAHCS cohort 

and 2733 men for the MESA cohort.

Multi-Ethnic Study of Atherosclerosis was designed as a multi-ethnic cohort with large 

samples of European, Hispanic, African, and Chinese descent racial/ethnic groups. Despite 

this diversity, the only way to compare categories between MESA and HAHCS was to 

dichotomize race/ethnicity as white and non-white. For example, MESA did not collect 

other Asian groups except Chinese. This limitation precluded a case-control design because 

there were no clearly comparable matches for some participants. Rather than age-matching 

participants from MESA, we used the entire cohort with available CAC measurements in 

this age range and adjusted for age in years as a continuous covariate.

To evaluate study differences, descriptive statistics were compared and a dichotomous 

indicator for cohort was included in bivariate RR and linear regression models predicting the 

presence of and amount of CAC when present. Locally weighted scatterplot smoothing 

(LOWESS) was used to show differences in the probabilities of a positive CAC by study 

and chronological age.

For each study, variables are described for groups with zero (below the clinical threshold) 

CAC and for people with CAC present. The presence of CAC was predicted for HAHCS 

Chow et al. Page 4

HIV Clin Trials. Author manuscript; available in PMC 2015 August 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



participants using a RR regression model with a Gaussian distribution and log link.18 When 

detectable, the amount of CAC was predicted using linear regression on the natural log 

transformation of CAC. HIV-specific variables (detectable viral load, CD4 nadir, CD4 

absolute, and length of HIV) and markers of inflammation [Interleukin 6, Fibrinogen, C-

reactive protein (CRP), and D-dimer] were the predictors of interest. Models including age 

(years) and race (white or non-white), and models including age, race, and traditional 

cardiovascular risk factors as covariates are shown for each HIV-related variable in 

inflammation marker. Each variable was tested independently of other covariates of interest. 

Stata 12.1 was used for all analyses.

Results

This cross-sectional study compared 100 male participants from HAHCS with 2733 

participants from MESA. Table 1 shows descriptive statistics for the HAHCS and MESA 

studies. Hawaii Aging with HIV Cardiovascular Study had the following characteristics: 

mean age of 53.9 years, BMI 26.73 kg/m2, 63% current or former smokers, 9% diabetic, and 

27% on anti-hypertensive therapy. Among HIV-infected subjects from HAHCS, 84% had 

HIV RNA <50 copies with a mean CD4 count of 497 cells/mm and mean CD4 nadir of 149 

cells/mm. Participants from MESA had a mean age of 59.6 years, BMI 28.0 kg/m2, 60% 

current or former smokers, 14% diabetic, and 33% on anti-hypertensive therapy.

The HAHCS and MESA studies used dissimilar measures of race and ethnicity. The most 

comparable measure between studies that allowed for adequate sample sizes in each race/

ethnicity category was to identify whether participants were Caucasian. In the HAHCS, 

47.6% of participants with zero CAC were non-Caucasians and 41.4% of those with positive 

CAC present were non-Caucasians. In the MESA sample, 69.9% of participants with zero 

CAC were non-Caucasians and 54.5% of those with positive CAC were non-Caucasian. We 

controlled for Caucasian race/ethnicity in all models.

Participants in the HAHCS were, on average, 5 years younger than people included in the 

MESA study. The mean age among those with CAC present in the HAHCS was 56 years 

old, whereas the average age was 62 years among the MESA participants. For those with 

zero CAC, the average age was 51 years among the HAHCS and 56 years in the MESA 

study. We adjusted for age in all models.

Additional risk factors for CHD were also compared between the studies. Participants in the 

HAHCS were more likely to be currently smoking or have formerly smoked cigarettes than 

MESA study participants. Diabetes and anti-hypertensive medication use was higher among 

MESA participants than observed among those in the HAHCS. Participants in the MESA 

study had slightly higher BMI and total cholesterol than HAHCS. Framingham Risk Score 

distributions were similar between HAHCS and MESA groups. Calculations of FRS using 

arterial age showed similar changes in FRS regardless of presence or absence of CAC 

among the two groups.

For the HAHCS study participants, HIV-specific measurements showed relatively 

unremarkable differences between those with zero CAC and people with positive CAC. 
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Viral load was undetectable in 83% of participants for people without CAC present and 84% 

of participant with positive CAC. The mean absolute CD4 was 475 for participants with zero 

CAC and 513 for those with positive CAC. The number of months participants reported to 

have had HIV was also similar between the groups; 196 months for those with zero CAC 

and 192 months for participants with a positive CAC.

Among participants with a positive CAC, the mean CAC score was 260.8 in HAHCS and 

306.5 in MESA. Using a RR regression model, having HIV infection showed a RR of 1.20 

(95% CI [1.04–1.40]; P<0.05) in predicting the RR of a positive CAC. Adjusting for age, 

Caucasian ethnicity, and risk factor differences between the studies, HAHCS participants 

were significantly more likely to have CAC present than participants in the MESA study, as 

shown in Table 2.

Figure 1 shows the probability of a positive CAC plotted against age for each study. Locally 

weighted scatterplot smoothing estimated the overall trend lines. The solid line is for the 

HAHCS and the dashed line shows the MESA study. At the youngest ages, the probability 

of a positive CAC was similar between the studies. The probability rose sharply between 

ages 45 and 49 (N=35) years among the HIV patients and progressed in a somewhat linear 

fashion thereafter. The probability of a positive CAC increased linearly between ages 45 and 

75 years among the MESA participants. Among participants with a positive CAC, there 

were no differences in the amount of CAC between studies. When other coronary risk 

factors were included in the regression model, no significant differences were noted between 

the studies. Age was a strong predictor of CAC in both studies (RR=1.04 and P<0.001 in 

HAHCS; RR=1.03 and P<0.001 in MESA) in minimally adjusted models, but the 

interaction between age and study was not significant (P=0.547; results not shown). This 

suggests that the pattern shown in Table 1 may be due to small sample variability.

HIV-specific variables were not found to be significant predictors of participants having a 

positive CAC or the amount of CAC among participants with a positive CAC. A RR 

regression model predicting the probability of a positive CAC using HIV-specific variables 

for the HAHCS study is shown in Table 3. Lack of significance was noted whether these 

variables were tested alone or in combination (results not shown), and whether tested in the 

demographic or risk factor adjusted models.

Markers of inflammation including interleukin 6 (IL-6), fibrinogen, CRP, and D-dimer were 

obtained and compared between groups with zero CAC and positive CAC. Although 

fibrinogen was increased in the positive CAC group, after adjusting for age-race and risk 

factors, the RRs were not statistically significant. C-reactive protein was also found to be 

elevated in the positive CAC group with a mean of 3.43 mg/dl compared to the zero CAC 

group at 1.52 mg/dl and after adjusting for age-race and risk factors, the RRs were not 

significant, 1.10 [0.96–1.26] and 1.09 [0.96–1.25], respectively. Interleukin-6 was found to 

be higher in those with zero CAC group with a mean of 3.68 pg/ml compared to those with 

positive CAC with a mean of 2.21 pg/ml. D-dimer was found to be nearly the same in those 

with zero CAC group and positive CAC group at 0.15 and 0.16 ug/dl, respectively. All four 

inflammatory markers were unrelated to either the presence or amount of CAC.

Chow et al. Page 6

HIV Clin Trials. Author manuscript; available in PMC 2015 August 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Discussion

This study found over half of all HIV-infected participants to have a positive CAC. There 

was a significant increased RR of 1.20 associated with HIV infection and the probability of 

CAC, with a steep incline of CAC between 45 and 50 years of age. While HIV participants 

were more likely to have positive CAC, the amount of CAC when present was similar 

between studies (mean=260.5 for HAHCS and 306.5 for MESA) considering that MESA 

participants were an average of 5 years older. Our study findings are consistent with other 

studies in that HIV infection was independently associated with a positive CAC.19 A review 

by Stein et al. suggested the increased use of non-invasive imaging studies including carotid 

ultrasound, CAC, arterial inflammatory imaging using PET, and brachial artery reactivity 

testing for monitoring of CHD risk in HIV-infected patients.20 Mechanisms by which HIV 

increases cardiovascular risk include: ART metabolic dysfunction caused by ART,3 and a 

chronic inflammatory state, particularly in the vasculature, caused by HIV. Individuals with 

HIV are also more likely to be smokers or have smoked cigarettes, and have higher rates of 

other traditional risk factors such as dyslipidemia and insulin resistance.

Increased vascular age has been reported in HIV-infected patients on ART as measured by 

CAC.14 Even though certain ART, in particular protease inhibitors, have demonstrated an 

increased risk of CHD events,3,4 most studies have demonstrated that CAC was detectable 

in individuals with HIV regardless of whether or not the individual was on ART,21 and the 

CAC scores did not significantly differ between those on ART and those not on ART. 

Composition and duration of ART have not been associated with CAC.

HIV has been hypothesized to cause a chronic inflammatory state, particularly in the 

vasculature, which leads to progressive atherosclerosis. Certain markers of inflammation 

(CRP, IL-6, D-dimer, and fibrinogen) have been used to demonstrate increased risk of CHD 

events and mortality.22,23 In the Strategies for Management of Antiretroviral Therapy 

(SMART) study, interruption of ART was associated with higher levels of inflammatory 

markers, including IL-6 and D-dimer, and greater CHD events and mortality.24 It is 

suggested that therapeutic strategies to reduce inflammation, in addition to ART, may 

reduce CHD risk in HIV.25 Despite previous findings, studies connecting CAC and 

inflammatory markers have been conflicting. A study by Folsom et al. demonstrated 

progression of CAC unrelated to inflammatory markers.26 Our study did not find any 

relationship between the presence and amount of CAC and inflammatory markers even after 

adjusting for age, ethnicity, and traditional risk factors. HIV patients may represent a non-

homogeneous population that overall displays an increased “social and economic 

vulnerability” that cannot be “adjusted” by traditional risk factors for CHD.

Length of HIV infection, current CD4 count and CD4 nadir have been predictors of 

increased CAC.5,6 Conversely, ART duration has been shown to have an inverse 

relationship with CAC.2 However, our study did not find any association between current 

HIV viral load, CD4 count, and length of HIV to either the presence or amount of CAC. 

Antilipid medication use (statin, fibrates, and niacin) was higher in the HAHCS group. 

When antilipid medication use was adjusted along with the other risk factors, the RR was 

reduced slightly 1.16 [1.00–1.35] but the overall effect size remained the same. Overall, 
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antilipid medications did not have a modifying effect on the presence or amount of CAC in 

HIV.

Traditional cardiovascular risk factors (age, gender, diabetes, hypercholesterolemia, and 

cigarette smoking) have been shown to accelerate CAC.27 HIV infection increases the rate 

of progression of CAC28 and accelerates the development of CAC at younger ages.29 Our 

study found that younger HAHCS participants were more likely to have CAC than MESA 

participants, particularly between the ages of 45 and 50 years. However, the age of onset of 

detectable CAC and the degree of CAC between the two groups did not differ significantly. 

Traditional risk factors such as smoking tobacco likely contributed more to cardiovascular 

risk stratification in those infected with HIV. Tobacco use was higher among the HAHCS 

group. However, the higher predicted probability of CAC remained significant after 

controlling for tobacco use. The steep rise in prevalence of CAC between the ages of 45 and 

50 in those infected with HIV may be of particular interest for increased CHD awareness 

and need for more aggressive preventative CHD interventions at an earlier age.

Limitations

Limitations of our study include the use of cross-sectional data for both risk factors and 

CAC. Ideally, the cohorts would have been identical except for the presence of HIV 

infection. Given the retrospective nature of this analysis, this was not possible. Multi-Ethnic 

Study of Atherosclerosis did not explicitly exclude individuals with HIV infection but the 

number of HIV-infected individuals in this cohort would be quite small and unlikely to 

influence the overall means. Multi-Ethnic Study of Atherosclerosis has been used as a 

control comparison to other HIV cohorts.30 Another limitation of our study is the small 

number of females enrolled in the HAHCS group, limiting our comparisons to male subjects 

only. Although we adjusted for age, race, and risk factors, it is important to note the original 

MESA study population included more than 50% female subjects. Our study was 

additionally limited by divergent measures of race and ethnicity. Our study population was 

based out of Hawaii and consisted of Caucasians and a mixed group of Asians here 

classified as “non-Caucasian.” The MESA study population consisted primarily of 

Caucasians, African-Americans, Hispanics, and Chinese. The age, gender, and ethnicity 

restrictions reduced the analysis to two-thirds of the original HAHCS cohort but this allowed 

for a focused analysis of HIV-infected males with no prior CHD receiving stable ART. Due 

to the observational nature of the study, unmeasured confounding and biases could 

potentially explain the study findings. However, a strength of using these cohorts is that both 

were set up to address the issue of cardiovascular disease, and therefore both contain data on 

traditional cardiovascular risk factors, including smoking, diabetes, and cholesterol, which 

could be adjusted for in the analysis. The 20% increased RR of CAC in people with HIV 

compared to people who are HIV negative must be explored in other cohorts before any 

clinical recommendations can be made.

The regression models did not adjust for ART use and specific ART since none of the non-

HIV subjects were treated with ART. Our ability to find a relationship between 

inflammatory markers and CAC may also be limited by sample size. Additionally, systemic 

biomarkers may not accurately reflect inflammation in the vascular wall.
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Conclusion

Our study found that HIV was independently associated with a positive CAC in men, with 

increased likelihood of CAC between 45 and 50 years of age. Current HIV viral load, CD4 

count, length of HIV, and inflammatory markers were unrelated to either presence or 

amount of CAC. The pathophysiologic mechanism of CHD in HIV needs to be further 

investigated.
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Figure 1. 
Locally weighted scatterplot smoothing (LOWESS) of positive coronary artery calcium 

(CAC) scores by study (N = 2833). Figure shows a locally weighted regression of CAC 

presence on age, by study. The smoothing process determines each smoothed data point by 

the neighboring data points. Coronary artery calcium presence is predicted by age using a 

weighted linear least squares regression. Thirty-five HAHCS participants were between ages 

45 and 49, 44 participants were between ages 50 and 59, and 21 were aged 60 or above.
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Table 2

Regression models for presence and amount of CAC for pooled cohort of HAHCS and MESA participants.

Variables

Relative risk (RR) regression for non-zero CAC 
in all participants (N=2833)

Linear regression for amount of CAC in participants 
with CAC>0 (N=1615)1

RR [95% CI] P-value b-Coefficient [95% CI] P-value

Models including age and race2

HAHCS 1.16 [1.00–1.36] 0.058 0.15 [−0.31–0.60] 0.533

MESA (reference)

Models including age, 
race, and traditional 
cardiovascular risk 
factors3

HAHCS 1.20 [1.04–1.40] 0.015 0.18 [−0.27–0.63] 0.438

MESA (reference)

CAC: coronary artery calcium; HAHCS: Hawaii Aging with HIV Cardiovascular study; MESA: Multi-Ethnic Study of Atherosclerosis.

1
CAC was transformed by natural log to account for skewed distribution.

2
 Age in years; race defined as white or non-white.

3
 Risk factor variables included cigarette smoking (never smoker compared to former or current), diabetes (yes/no), anti-hypertensive medication 

use (yes/no), body mass index (BMI), systolic blood pressure (mm Hg), total cholesterol (mg/dl), and high-density lipoprotein cholesterol (mg/dl).
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Table 3

Regression models for presence and amount of coronary artery calcium (CAC) for Hawaii aging with HIV – 

cardiovascular study (HAHCS) participants.

Variables

Relative risk (RR) regression for non-zero 
CAC in all HAHCS participants (N=100)

Linear regression for amount of CAC in HAHCS 
participants with CAC>0 (N=58)1

RR [95% CI] p-value b-Coefficient [95% CI] p-value

Models including age and race2

Viral load (RNA) undetectable 1.01 [0.65–1.57] 0.958 −0.39 [−1.66–0.87] 0.535

CD4 nadir (per SD3)5 1.00 [0.87–1.15] 0.994 −0.28 [−0.60–0.24] 0.189

CD4 absolute (per SD3) 1.05 [0.93–1.18] 0.426 −0.31 [−0.72–0.11] 0.081

Length of HIV (per SD3, months) 0.95 [0.84–1.07] 0.363 0.03 [−0.39–0.44] 0.901

IL-6 (log, per SD3, pg/ml) 1.00 [0.89–1.13] 0.963 −0.36 [−0.84–0.11] 0.131

Fibrinogen (log, per SD3, mg/dl) 1.05 [0.85–1.29] 0.652 −0.20 [−0.68–0.29] 0.419

CRP (log, per SD3, ug/ml) 1.10 [0.96–1.26] 0.156 −0.24 [−0.66–0.18] 0.261

D-dimer (log, per SD3, ug/ml) 1.09 [0.97–1.22] 0.172 −0.23 [−0.64–0.18] 0.267

Models including age, race, and traditional cardiovascular risk factors4

Viral load (RNA) undetectable 1.12 [0.78–1.60] 0.550 −0.22 [−1.43–0.99] 0.716

CD4 nadir (SD3)5 1.02 [0.90–1.16] 0.772 −0.38 [−0.78–0.01] 0.058

CD4 absolute (SD3) 1.06 [0.96–1.17] 0.242 −0.34 [−0.72–0.03] 0.074

Length of HIV (SD3, months) 0.93 [0.81–1.07] 0.335 0.14 [−0.27–0.54] 0.492

IL-6 (log, SD3, pg/ml) 1.04 [0.92–1.17] 0.525 −0.47 [−0.90–0.04] 0.034

Fibrinogen (log, SD3, mg/dl) 1.09 [0.92–1.30] 0.331 −0.27 [−0.71–0.17] 0.225

CRP (log, SD3, ug/ml) 1.09 [0.96–1.25] 0.198 −0.26 [−0.65–0.13] 0.192

D-dimer (log, SD3, ug/ml) 1.13 [1.01–1.27] 0.037 −0.12 [−0.50–0.27] 0.548

CAC: coronary artery calcium; CRP: C-reactive protein; HAHCS: Hawaii Aging with HIV Cardiovascular Study; IL-6: interleukin 6; MESA: 
multi-Ethnic Study of Atherosclerosis; SD: standard deviation.

1
CAC was transformed by natural log.

2
Age in years; race defined as white or non-white.

3
Continuous measures are presented in standard deviation (SD) units; the estimates reflect a 1-SD increase in the exposure.

4
Risk factor variables included cigarette smoking (never smoker compared to former or current), diabetes (yes/no), anti-hypertensive medication 

use (yes/no), body mass index (BMI), systolic blood pressure (mm Hg), total cholesterol (mg/dl), and high-density lipoprotein cholesterol (mg/dl).

5
N=93 for RR regression model; N=56 for linear regression model.

HIV Clin Trials. Author manuscript; available in PMC 2015 August 04.


