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Research Letter
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Zero coronary artery calcium in the MACS
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Abstract/Summary (75 words)
A coronary artery calcium (CAC) of zero is associated with low 

risk for cardiovascular disease events in the general population. CAC 
does not include non-calcified plaque, which is more prevalent among 
men with HIV (MWH) than men without HIV. Among 272 men with 
baseline CAC of zero in the Multicenter AIDS Cohort Study, 7 MWH 
developed incident coronary stenosis and no men without HIV. CAC 
may underestimate risk for incident subclinical coronary stenosis in 
MWH.

Manuscript (1004/1000 words)
Coronary artery calcium (CAC) is a noninvasive measure of 

subclinical coronary atherosclerosis obtained by non-contrast cardiac 
CT. No measurable calcified coronary artery plaque is given a CAC 
score of zero [1]. CAC scores can range from zero to > 1000 Agatston 
Units [2]. CAC is a strong predictor of cardiovascular (CV) disease 
events in the general population [3,4]. On the other hand, a CAC of 
zero is associated with a very low risk for clinical CV events in the 
general population [2]. In a systematic review of more than 70,000 
asymptomatic patients, 41% had a baseline CAC of zero, and of these, 
<1% had a CV event at follow up, which ranged from 32 to 102 months
[6]. Compared to other negative predictors, including lack of carotid 
plaque and no family history of heart disease, a CAC of zero was the 
strongest downclassifying predictor of incident CV disease events in 
the general population in the Multi-Ethnic Study of Atherosclerosis [7]. 

However, CAC is thought to possibly underestimate subclinical 
coronary atherosclerosis in people with HIV (PWH). CAC does not 
detect non-calcified coronary artery plaque, which is less stable than 
calcified plaque and is more prevalent in men with HIV compared to 
men without HIV [8,9]. Thus, it is possible that a CAC of zero is not as 
useful as a negative predictor of CV risk in people with HIV. However, 
the association between a CAC of zero and incident coronary artery 
stenosis in men with HIV has not previously been studied. We 
hypothesized that men with HIV who have a baseline CAC of zero 
would have a greater likelihood of incident coronary artery stenosis 
compared to men without HIV. The objective of this exploratory 
analysis was to determine the association of HIV serostatus with 



incident moderate to severe coronary artery stenosis in men with and 
without HIV who had a baseline CAC of zero in the Multicenter AIDS 
Cohort Study (MACS).

The MACS is a prospective cohort of men who have sex with 
men, with and without HIV, at four sites: Baltimore, MD/Washington, 
DC; Los Angeles, CA; Chicago, IL; and Pittsburgh, PA. Participants 
undergo a semiannual standardized interview, physical examination, 
and laboratory tests. The study was approved by Institutional Review 
Boards at each site, and all participants signed informed consents. 

The study population was drawn from participants in the MACS 
Longitudinal Coronary CT Angiography Study, which enrolled active 
MACS participants with the following inclusion criteria: aged 40 to 70 
years, weight < 300 pounds, estimated glomerular filtration rate ≥ 60 
mL/min/1.73 m2, no history of intravenous contrast allergy, and no 
history of cardiac surgery or percutaneous coronary intervention [8]. 
Participants completed a non-contrast CT scan and a contrast coronary
CT angiogram (CTA) from 2010 to 2013 (baseline) and again after a 
median of 4.6 years [interquartile range: 3.9-5.0]. Images were 
interpreted by readers masked to participant demographic 
characteristics and HIV serostatus [10]. Participants without CAC 
(Agatston Score=0) and coronary artery stenosis < 50% at baseline 
were included in this analysis. Incident moderate to severe coronary 
artery stenosis as measured by coronary CTA was defined as coronary 
artery stenosis ≥ 50% at follow-up.

A chi-squared test was used to compare categorical variables, 
and a Student t-test was used to compare continuous variables. We 
created univariate logistic regression models in which incident 
moderate to severe stenosis was the outcome, using the following 
covariates: HIV serostatus, age, race, study center, hypertension, 
hyperlipidemia, and smoking pack years. Then we created an exact 
logistic regression model, which included marginally significant 
variables from the logistic regression model, which were HIV 
serostatus, race, hypertension, and hyperlipidemia. In logistic 
regression analyses limited to MWH, additional HIV-related covariates 
included current CD4+ T cell count, viral load, and current 
antiretroviral therapy (ART) use.

Of the 272 men included in the analyses,160 were men with HIV 
(MWH) and 112 were men without HIV. MWH were younger (mean 
(standard deviation (SD) 50 (6) years) than men without HIV (mean 
(SD) 52 (7) years) (P<0.01). Among men without HIV, 43% were Non-
White, compared to MWH, among whom 67% were Non-White 
(P<0.01). Of the total study population, 7 participants (3%) had 
incident moderate to severe coronary artery stenosis at follow-up. All 
seven of these participants were men with HIV. Hypertension and 
hyperlipidemia were not associated with moderate to severe coronary 
artery stenosis, but HIV positive serostatus (odds ratio 7.64) and Non-



White race (odds ratio 0.09) were. No difference in baseline non-
calcified plaque was noted by HIV serostatus. Among MWH, current 
CD4+ T cell count, detectable viral load, or current ART use were not 
associated with moderate to severe coronary artery stenosis.

Our study is the first to look at the association between a 
baseline CAC of zero and incident moderate to severe coronary artery 
stenosis. Among participants in the MACS, we found that some men 
with HIV and a baseline CAC of zero had incident coronary artery 
stenosis over a 5-year follow-up period; whereas no men without HIV 
had incident coronary artery stenosis over the same follow-up period. 
A CAC of zero is a strong negative predictor for CV disease in the 
general population. However, PWH are more likely to have non-
calcified coronary artery plaque compared to people without HIV, 
which is not detected by non-contrast cardiac CT. Thus, the extent of 
coronary atherosclerosis is underestimated in PWH when using non-
contrast CT. Non-calcified plaque represents an earlier stage of 
atherosclerosis, is less stable than calcified plaque, and has been 
inversely associated with CD4+ T cell count in PWH [11]. However, we 
did not find a difference in current CD4+ T cell count in MWH, by 
incident stenosis.

A CAC of zero in MWH appears to have less utility as a negative 
biomarker than in the general population. Further studies will be 
needed to determine the relationship between a CAC of zero and CV 
events in PWH.
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