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Abstract

Background: We characterized trends in statin eligibility and subsequent statin initiation among 

people with HIV (PWH) from 2001–2017 and identified predictors of statin initiation between 

2014–2017.
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Setting: PWH participating in the North American AIDS Cohort Collaboration on Research and 

Design (NA-ACCORD) enrolled in twelve US cohorts collecting data on statin eligibility criteria/

prescriptions from 2001–2017.

Methods: We determined the annual proportion eligible for statins, initiating statins, and median 

waiting time (from statin eligibility to initiation). Eligibility was defined using ATP III guidelines 

(2001–2013) and ACC/AHA guidelines (2014–2017). We assessed initiation predictors in 2014–

2017 among statin-eligible PWH using Poisson regression, estimating adjusted prevalence ratios 

(aPR) with 95% confidence intervals (95% CI).

Results: Among 16,409 PWH, 7,386 (45%) met statin eligibility criteria per guidelines (2001–

2017). From 2001–2013, statin eligibility ranged from 22–25%. Initiation increased from 13% to 

45%. In 2014, 51% were statin-eligible, among whom 25% initiated statins, which increased to 

32% by 2017. Median wait time to initiation among those we observed declined over time. Per 

10-year increase in age, initiation increased 46% (aPR 1.46, 95% CI 1.29, 1.67). Per one-year 

increase in calendar year from 2014–2017, there was a 41% increase in the likelihood of statin 

initiation (aPR 1.41, 95% CI 1.25, 1.58).

Conclusions: There is a substantial statins treatment gap, amplified by the 2013 ACC/AHA 

guidelines. Measures are warranted to clarify reasons we observe this gap, and if necessary, 

increase statin use consistent with guidelines including efforts to help providers identify 

appropriate candidates.
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INTRODUCTION

As the population of people with HIV (PWH) ages, the prevalence of chronic non-HIV 

aging-related comorbidities including diabetes,1–3 liver disease,4,5 non-AIDS defining 

cancers,6,7 and cardiovascular disease (CVD)3,8–11 are rising. Studies have demonstrated 

increased risk for CVD comparing people with versus without HIV (accounting for 

known risk factors12), with estimates varying depending on the outcome measured.13,14 

Possible mechanisms driving this increased risk include high prevalence of traditional risk 

factors (e.g. smoking), metabolic abnormalities resulting from ART regimens15,16 and HIV-

associated elevated systemic inflammation and immune activation.17,18

Hydroxymethylglutaryl-CoA reductase inhibitors (statins) are commonly used medication 

that decrease CVD risk by reducing levels of low-density lipoprotein (LDL) cholesterol. It 

has been hypothesized that statins may act on HIV-specific mechanisms that reduce levels 

of inflammation and immune activation contributing to increased CVD risk.19–21 Usage 

of statins in the US is rising, with an estimated 27.8% of adults 40 and older receiving 

statins as of 2013, compared with 17.9% in 2003.22 The establishment of the 2013 American 

College of Cardiology/American Heart Association (ACC/AHA) Cholesterol Management 

Guidelines broadened clinical indications for statins compared to prior guidelines,23,24 

resulting in increased eligibility.25 In the general population, there is a gap between eligible 
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and “on treatment” patients, with a substantial proportion of persons having atherosclerotic 

cardiovascular disease, or other indications for statin use, not receiving statins.26,27

Despite the increased risk of CVD among PWH, this population is less likely to receive 

statins than those without HIV.28–35 Although there is evidence of this statin treatment gap 

among PWH, efforts to describe this have been limited by small size and were conducted 

among specific subgroups (e.g., among men or women only with HIV, within urban settings 

only), or prior to the ACC/AHA guideline implementation, precluding generalizability to the 

wider contemporary population of PWH in the US.29–40 Disparities in statin initiation have 

been reported by gender, hepatitis C coinfection, and race among PWH;28,33 however, it 

remains unclear what additional clinical and demographic factors are associated with statin 

initiation among PWH under the 2013 ACC/AHA guidelines. The establishment of these 

guidelines expanded statin eligibility at a time when substantial changes in care among 

PWH were also occurring. Treat-all policy was implemented in the year prior,41 and PWH 

were continually living longer into older ages. The timely examination of risk factors for 

statin initiation on a population-level should follow the ACC/AHA guidelines in large, 

observational settings.

Thus, we sought to characterize trends in statin eligibility and initiation in a nationally 

representative cohort of PWH in care in the US and to identify potential predictors of 

statin initiation among PWH eligible following the establishment of the ACC/AHA 2013 

guidelines.

METHODS

Study Population

We utilized data from the North American AIDS Cohort Collaboration on Research 

Design (NA-ACCORD). The NA-ACCORD is a consortium of single-site/multisite cohorts 

among adults with HIV in the US and Canada, which has been previously described.42 

Individuals are eligible for inclusion if they had two or more HIV visits in the twelve 

months prior to cohort inclusion screening, indicating linkage to HIV care. Each cohort 

has standardized methods of data collection, submitting data on enrolled participant 

characteristics, diagnoses, laboratory measures, prescribed medications, and vital status 

to the Data Management Core (University of Washington, Seattle, WA). Data are 

harmonized across cohorts and evaluated for quality control prior to being transmitted 

to the Epidemiology/Biostatistics Core (Johns Hopkins University, Baltimore, Maryland). 

Analyses for this study were conducted by the Epidemiology/Biostatistics Core. The NA-

ACCORD is reviewed and approved by local institutional review boards (IRBs) and the 

Johns Hopkins School of Medicine IRB.

For this analysis, US cohorts were included that capture data for the components of the ATP 

III and ACC/AHA statin eligibility criteria, including smoking status (observed in at least 

75% of the cohort), and statin prescriptions (Figure 1) (N=12). Inclusion was anchored on 

these parameters to ensure comprehensive capture of statin eligibility/initiation. Participants 

were included if they were under observation during 2001–2017, ≥18 years of age, and 

had covariates measured to determine statin eligibility. Missing smoking status was imputed 
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using fully conditional specification multiple imputation with 20 iterations. One imputation 

out 20 was selected to measure smoking status.

Statin eligibility and statin initiation

Statin eligibility was assessed as a time-varying variable utilizing relevant clinical guidelines 

for the study period: the ATP III guidelines for 2001–2013, and the ACC/AHA guidelines 

for 2014–2017. Using ATP III guidelines, participants were eligible for statins if they had 

coronary heart disease and an LDL >100mg/dL; or ≤1 risk factors and LDL ≥190 mg/dL; or 

had ≥2 risk factors with 10-year predicted Framingham Risk Score (FRS) ≤20% and LDL 

≥130 mg/dL; or were diabetic (HgA1c >6.5%, diabetes diagnosis, or diabetes medication) 

and had an FRS >20% and LDL ≥130 mg/dL. Risk factors included: smoking, hypertension 

(BP >140/90 mmHg or on antihypertensive medication), and age (45 or older in men, and 

55 or older in women). Though family history of coronary heart disease is an additional 

criterion, these data were not available.

Participants were considered statin-eligible in 2014–2017 per ACC/AHA guidelines if they 

were diagnosed with CVD; or were diabetic and between the ages of 40–75; or had an 

LDL ≥190 mg/dL; or had a 10-year risk of CVD (defined as incidence non-fatal myocardial 

infarction, death due to coronary heart disease, or stroke) of 7.5% or more, and were 

between the ages of 40–75. Ten-year risk calculations were derived from pooled cohort 

equations,43 which have been externally validated, and incorporate age, race, sex, diabetes 

mellitus, current smoking status, total cholesterol, HDL cholesterol and systolic blood 

pressure.

Participants were defined as statin-eligible on the earliest date under observation they met 

any of the criteria for eligibility based on relevant guideline, and remained classified as 

statin eligible thereafter. Initiation of statins was defined as any first-time statin prescription 

of at least one month in duration within the study period.

For descriptive analyses spanning 2001–2017, participants were excluded if they had less 

than one month of observation or were prescribed statins prior to study entry/becoming 

statin-eligible (N=16,409) (Figure 1). For regression analyses, participants were additionally 

restricted to those who became eligible for statins using the 2013 ACC/AHA guidelines 

from 2014 to 2017 and were not on statins before becoming eligible (N = 3263).

Covariates

Additional demographic and clinical characteristics included: sex, race/ethnicity, mode of 

HIV transmission, hepatitis C virus (HCV) infection (defined as a positive hepatitis C 

antibody test, detectable HCV RNA or the presence of a genotype test), and calendar year of 

statin eligibility (the year a participant first identified as statin eligible). HIV-specific factors 

measured at study entry (for descriptive analyses) and at statin eligibility (for regression 

analyses) included: CD4 cell count (<200 cells/mm3, 200 – 350 cells/mm3, or ≤350 cells/

mm3), undetectable HIV-1 RNA (viral load, ≤200 copies/mL), history of clinical AIDS, and 

ART regimen type (protease inhibitor (PI)-based, integrase inhibitor (INSTI)-based, Non-

Nucleoside Reverse Transcriptase Inhibitor (NNRTI)-based, other/unknown ART, or ART 
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naïve). For covariates measured at statin eligibility, the closest measurement to eligibility 

within 12 months prior to or 3 months following was utilized.

Statistical Analysis

Descriptive analyses included characterizing trends in statin eligibility and initiation from 

2001–2017. Follow-up time began on 1/1/2001, enrollment into the NA-ACCORD, or 

the date when their respective cohorts began collecting data needed to classify statin 

eligibility status, whichever came last. The proportion of PWH eligible for statins, and 

the proportion who were prescribed (initiated) statins among those eligible were examined 

annually. Among statin initiators, the median waiting time from the date of statin eligibility 

to initiation was also calculated annually and graphically assessed, except for 2017 due to 

potentially having <12 months of follow-up observed. We hypothesized that there would 

be secular changes in clinician prescribing practices: as PWH were living longer on ART, 

and as this population continued aging, clinicians would more readily prescribe statins upon 

becoming eligible, especially under the ACC/AHA guidelines.

We identified predictors of statin initiation among PWH who were eligible for statins 

under the ACC/AHA guidelines (2014–2017). Participants in this portion of the analysis 

were followed from the date they were first identified as statin-eligible and were observed 

for statin initiation between 2014–2017. We estimated unadjusted and adjusted prevalence 

ratios (PRs) with 95% confidence intervals (95% CI) using Poisson regression with robust 

variance as an approximation to log binomial regression. Risk factors included: sex, race/

ethnicity, age, mode of HIV transmission, smoking (ever vs. never), HCV infection status, 

year of statin eligibility, CD4 count, undetectable HIV viral load (≤200 copies/mL), history 

of clinical AIDS diagnosis, and ART regimen/treatment status. We additionally adjusted 

for: treated hypertension (yes vs. no, time-updated), systolic blood pressure (continuous, 

time-updated), low HDL (≤40 mg/dL vs. >40 mg/dL, time-updated), high LDL (≥130 mg/dL 

vs. <130 md/dL, time-updated) and high total cholesterol (≥240 mg/dL vs. <240 mg/dL, 

time-updated), diabetes (yes vs. no, time-updated), diagnosed with CVD (yes vs. no, time-

updated), and high FRS (≥20% vs. <20%, time-updated). CD4 count and HIV viral load at 

statin eligibility were imputed using multiple imputation by chained equations as continuous 

variables and were then categorized accordingly as defined above. Seven percent had CD4 

count and HIV viral load imputed (not overlapping). Subgroup analyses were conducted 

among those with CD4 count and HIV viral load observed (N=2,999).

RESULTS

The Statin Treatment Gap 2001–2017

Among NA-ACCORD participants meeting inclusion criteria (n=16,409), 7,386 (45%) were 

eligible for statins from 2001 through 2017 (Table 1). Compared with those who were not 

eligible, those observed to become statin-eligible were older (median age 53 vs. 40 years) 

and more commonly reported ever smoking (75% vs. 62%). Statin-eligible participants more 

often had high LDL (31% vs. 10%) and high total cholesterol (13% vs. 2%) at baseline 

relative to those who did not become statin-eligible, and had higher FRS scores (50% vs. 

10% with intermediate to high-risk FRS). Thirty-one percent of statin-eligible participants 
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were diagnosed with CVD, while 5% of non-statin-eligible participants were diagnosed with 

CVD. As CVD diagnosis is a criterion for statin eligibility under the ACC/AHA guidelines, 

we confirmed that the 5% of individuals diagnosed with CVD who were not eligible for 

statins were under observation when the ATP III guidelines were in effect. PWH who were 

eligible for statins were also more likely to have an undetectable HIV viral load at study 

entry (41% vs. 32%). Statin-eligible and non-eligible participants were similar with respect 

to sex, race/ethnicity, HIV risk group, HCV co-infection, ART regimen status, CD4 count at 

study entry, and history of a clinical AIDS diagnosis.

From 2001–2013, the proportion of individuals eligible for statins increased from 22% in 

2001 to 26% in 2003 and remained at this proportion thereafter (Figure 2). Statin initiation 

among eligible PWH improved over time: in 2001 only 13% initiated statins, and by 2013, 

45% among those eligible initiated statins. In 2014–2017, there was a notable increase in 

PWH eligible for statins in the newly developed ACC/AHA 2013 guidelines, ranging from 

51%–54%. Statin initiation among eligible PWH was stable during this time, ranging from 

25% to 32%.

The time between statin eligibility and initiation declined over time (Figure 3). In 2001, the 

median wait time among PWH who were statin eligible and observed to initiate statins was 

30 months (IQR: 8, 70 months). By 2013, median wait time was 15 months (IQR: 2, 33 

months) among those who were eligible that year. This fell to 2 months in median wait time 

by 2016 (IQR: 1, 6 months).

Predictors of Statin Initiation in 2014–2017

Among NA-ACCORD participants who were eligible for statins in 2014–2017, (n=3,263) 

590 initiated statins (18%) (Table 1). More participants who initiated statins also had 

diabetes (26% vs. 11%) and high LDL cholesterol (24% vs. 15%). Initiators had higher 

FRS scores (high or intermediate: 67% vs. 56%). Other sociodemographic factors and 

HIV-related clinical factors were similarly distributed among statin-eligible participants by 

statin initiation status.

In unadjusted analyses, age (per 10-year increase) was associated with statin initiation (PR: 

1.42, 95% CI 1.31, 1.55) (Table 2). Black and Hispanic PWH were 22% and 23% less likely 

to initiate statins compared with whites (PR: 0.78, 95% CI 0.66, 0.94; and PR 0.77, 95% CI 

0.58,1.02, respectively). PWH who reported ever smoking were 25% less likely to initiate 

statins (PR: 0.75, 95% CI 0.62, 0.90) than people with no smoking history, while those with 

a history of a clinical AIDS diagnosis were 22% less likely to initiate statins (PR: 0.78, 95% 

CI 0.62, 0.98) than those without AIDS history. Per one-year increase calendar year of statin 

eligibility, there was a 46% increase in the likelihood of initiating statins (PR: 1.46, 95% 

CI 1.04, 2.06). PWH on a PI-based regimen we 44% less likely to initiate statins versus 

PWH on an INSTI-based regimen (PR: 0.56, 95% CI 0.44, 0.71), and those NNRTI-based 

regimens were 33% less likely to initiate statins (PR: 0.67, 95% CI 0.53, 0.84). Those with 

other/unknown ART regimen status were 49% more likely than those on an INSTI-based 

regiment to initiate statins (PR 1.49, 95% CI 1.13, 1.98). High total cholesterol was also 

associated with statin initiation (PR: 3.94, 95% CI 3.15, 4.95).
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In adjusted analyses, 10-year age increase was associated with a 48% increased likelihood 

of initiating statins (aPR 1.48, 95% CI 1.29, 1.70). The association with increasing calendar 

year with increasing likelihood of initiation remained (aPR: 1.41, 95% CI 1.25, 1.58). 

Associations observed between race/ethnicity, history of smoking, history of an AIDS 

diagnosis, and treatment regimen became non-statistically significant, though qualitatively 

similar to unadjusted estimates. Adjustment factors that were criteria for statin eligibility 

were associated with increased likelihood of statin initiation, especially having high total 

cholesterol, diabetes, high LDL, and low HDL at statin eligibility. Findings from regression 

analyses were similar when restricted to individuals who had CD4 count and HIV viral load 

observed (results not shown).

DISCUSSION

Among PWH in care in the US from 2001–2017, the statin treatment gap—the gap between 

those eligible for statins and those initiating statins—persists but narrowed over time. 

While there have been improvements (increases) in statin initiation among PWH since 

2001, less than half of those eligible by standard criteria had a statin prescription. This 

gap increased after the implementation of the ACC/AHA 2013 guidelines, which led to a 

higher proportion of PWH becoming eligible for statin therapy. Though regression analyses 

indicated increasing likelihood of statin prescription with each increase in calendar year 

from 2014–2017, the absolute increase in statin initiation following 2014 (25–32%) suggests 

limited early adoption of the ACC/AHA 2013 guidelines among clinicians. That said, the 

time from eligibility to initiation of statins appears to be declining over time, indicating 

improvements in timely delivery of statins prescriptions to PWH.

The increase in statin eligibility comparing the ATP III guidelines to the ACC/AHA 

guidelines among PWH has been previously observed,30,31,37 and the proportion eligible 

was within similar ranges.29–34,37 The estimated statins treatment gap in prior works varies 

by study and guidelines utilized, though our estimates of statin initiation were within what 

has been previously found among PWH in US populations.29–40,44 This variability may be 

explained by population differences, or use/availability of criteria utilized to define statin 

eligibility.

The treatment gap observed in PWH could be attributable to clinician prioritization of HIV-

related clinical management, drug-drug interactions with ART, or specific contraindications 

for statins. Another important explanation for the treatment gap is polypharmacy and 

multimorbidity in PWH. Physicians may be reluctant to additionally prescribe statins due to 

high burden of comorbidities, reduced life expectancy for those with substantial physiologic 

frailty, and concerns about comorbidity medication interactions. Though medications for 

diabetes and hypertension were captured and included in our definitions for these conditions, 

which were adjustment factors, polypharmacy and medication complexity were not directly 

accounted for.

Our finding that advancing age was associated with statin initiation was expected given 

CVD risk increases with age, and older age is a criterion for statin eligibility. The crude 

association observed with smoking and statin initiation did not remain in adjusted analyses, 
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and therefore is likely: a) confounded by other factors we assessed, or b) may be a proxy for 

lack of retention to HIV care45 leading to lower likelihood of attending visits to receive a 

statin prescription. The observation that being on either a PI-based or NNRTI-based regimen 

were negatively associated with statin initiation in unadjusted analyses may be attributed to 

drug-drug interactions, as PIs especially have established pharmacokinetic interactions with 

statins.46–48 Upon adjustment for calendar year of statin eligibility, these associations were 

no longer significant, suggesting that being on an INSTI-based regimen is a surrogate for 

calendar trends. These hypotheses would require further investigation.

The observation that Hispanic and Black individuals were less likely than white individuals 

to initiate statins in univariate regression analyses supports previous work.35 One other study 

further demonstrated that even when Black PWH are being prescribed CVD preventive 

medications to the same extent as white individuals, CVD risk factor control is poorer.49 

Overall, the statin treatment gap disproportionally affects minority PWH in the US and 

addressing it may require provider- and clinic-level approaches.

We defined statin initiation using prescription data which rely on the assumption that 

medications are dispensed and taken. Prescription data are indicative of clinician-based as 

opposed to patient-based predictors of initiation. It is also possible that patients in the NA-

ACCORD have a provider outside of their HIV care clinician that use a different electronic 

medical record system, which would lead to under-ascertainment of prescriptions. Given the 

proportion initiating statins is in line with other studies, we expect this under-ascertainment 

to be limited, and certainly would not eliminate the statins treatment gap we observed.

The short observation following implementation of the ACC/AHA guidelines limits our 

ability to describe the long-term implications of guidelines on statin eligibility and initiation, 

and to detect the effect of time-varying and/or long-lasting exposures on statin initiation. 

Our calculation of median wait time should be considered cautiously given truncation of 

data in later years, which could lead to an underestimation of time to initiation. Though 

individuals could have initiated statins after observation ended, among those we did observe, 

prescribing was being done more quickly. Statin-eligible individuals could have initiated 

statins after 2017, but we were unable to observe this, which may bias our estimate of time 

to initiation. Given the limited amount of follow-up (2014–2017) for our regression analysis, 

our estimates should be considered cross-sectional. The temporality of the associations 

cannot be confirmed and should be interpreted cautiously. Due to lack of information 

regarding family history of CVD, we may have underestimated statin eligibility using ATP 

III guidelines. One study also suggests that the Pooled Cohort Equations calculator utilized 

may underestimate ASCVD risk in PWH due to high prevalence of subclinical high-risk 

morphology coronary atherosclerotic plaque.50

Future work should assess predictors of statin initiation over longer duration of observation 

following the 2013 ACC/AHA guideline implementation and address polypharmacy among 

PWH. Additionally, measurement of longitudinal prescription data as a marker of continued 

use, or integration of claims or other dispensing/adherence data to correlate patient uptake 

of the prescription is encouraged. This would not only elucidate patient-level factors related 

to statin initiation, but also would lead to better estimation of the statin treatment gap in the 
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US. As the results of the Randomized Trial to Prevent Vascular Events in HIV (REPREIVE) 

study51 –a large international trial assessing the effect of statins on cardiovascular health 

outcomes among PWH– are waited, evaluating facilitators and barriers to statin initiation 

remains an important area of research. Results from this trial will also be critical for 

understanding the safety and efficacy of statins among PWH, which must be addressed when 

considering statin initiation.52

Among PWH eligible for treatment in the US, statins remain underutilized, resulting 

from discordances in appropriate statin prescription that may constitute a substantial gap 

in clinical care. Whether this gap represents a true deficiency in care, is reflective of 

complex medical needs of PWH who are aging, or is a combination of both, requires 

further investigation. PWH, in addition to managing their HIV infection, face potentially 

accelerated aging, and have a high prevalence of age-related comorbidities, multimorbidity, 

and polypharmacy. Introduction of statins may not be a priority due to increased pill burden, 

or interaction with medications. Further, the ACC/AHA guidelines were developed for the 

general population, and there are no standardized guidelines for statins in the context of 

HIV. The AHA provided a framework for assessing cardiovascular disease risk for PWH, 

recommending statin initiation for “high-risk” patients.53 This framework was predicated on 

patients being treated and virally suppressed, limiting its applicability, as viral suppression 

and treatment status can be a fluid state that changes over time. Further, clinicians may be 

hesitant to prescribe statins in PWH: although there is long-term evidence of safety among 

healthy PWH, in practice these patients may be medically complex. Overall, our findings 

support clarifying the reasons why statins may not be prescribed to PWH, and if necessary, 

to increase statin utilization among PWH for CVD prevention in this high-risk population.
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Figure 1. 
Flow diagram for inclusion into the analytic population for descriptive analysis and 

predictors of initiation analysis
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Figure 2. 
The statins treatment gap among NA-ACCORD participants with no history of statin use, 

2001–2017 (N=16,409)

Note: ACC/AHA Guidelines were first published online November 13, 2013. Analyses 

implemented this new definition of statin eligibility starting in 2014.
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Figure 3. 
Median (IQR) months from statin eligibility to statin initiation among those becoming statin 

eligible 2001–2016 (N=2,188 initiators)

Statin eligibility defined as: date participant first met at least one of the criteria for statin 

eligibility for the time-appropriate guideline Time to statin initiation defined as: time 

between date of statin eligibility to the date of the first statin prescription of at least one 

month in duration Red shading indicates when ACC/AHA guidelines were implemented in 

the analysis (guidelines were first published online November 2013).
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Table 1.

Characteristics among NA-ACCORD participants with no history of statins, 2001–2017

Participants with no history of statin use, 2001–2017
1

Eligible for statins in 2014–2017
2

Never eligible Eligible Never Initiated Initiated

N=9,023 N=7,386 N=2,673 N=590

Characteristic n % n % n % n %

Age

 18-<40 5,720 63% 2,044 28% 491 18% 52 9%

 40–49 2,414 27% 2,894 39% 763 29% 157 27%

 50–59 775 8% 1,938 26% 1,076 40% 247 42%

 60+ 132 1% 510 7% 343 13% 134 23%

Male 7,684 85% 6,336 86% 2,265 85% 496 84%

Race/ethnicity

 White 3,867 43% 3,613 49% 1,116 42% 275 47%

 Black 2,970 33% 2,592 35% 1,116 42% 232 39%

 Hispanic 1,494 17% 835 11% 321 12% 60 10%

 Other/Unknown 692 8% 346 5% 120 4% 23 4%

HIV transmission risk

 MSM 6,050 67% 4,677 63% 1,623 61% 335 57%

 IDU 646 7% 566 8% 241 9% 55 9%

 Heterosexual 1,873 21% 1,791 24% 685 26% 162 27%

 Other/Unknown 454 5% 352 5% 124 5% 38 6%

Ever HCV infected 1,275 14% 1,264 17% 536 20% 124 21%

Ever smoker(observed) 5,604 62% 5,559 75% 1,975 74% 409 69%

Ever smoker (imputed) 471 5% 53 1% 19 1% 4 1%

Diabetic 149 2% 529 7% 303 11% 151 26%

Low HDL (≤40 mg/dL) 4,512 50% 3,905 53% 1,133 42% 298 51%

High LDL (≥130 mg/dL) 919 10% 2,314 31% 391 15% 144 24%

High total cholesterol (≥ 240 mg/dL) 219 2% 951 13% 162 6% 80 14%

Diagnosed CVD 439 5% 2,254 31% 1,517 57% 326 55%

Framingham risk score

 low risk 8,054 89% 3,670 50% 1,193 45% 196 33%

 intermediate 939 10% 3,481 47% 1,431 54% 364 62%

 high risk 30 0% 235 3% 49 2% 30 5%

Treatment status

 Naïve 3,754 42% 2,599 35% 257 14% 79 14%

  Initiated after entry 3072 82% 2396 92% 194 75% 70 89%

 INSTI-based 1,227 14% 830 11% 970 36% 241 41%

 PI-based 1,795 20% 2,015 27% 633 24% 111 19%

 NNRTI-based 1,693 19% 1,545 21% 623 23% 126 21%

 Other ART/unknown 554 6% 397 5% 190 7% 33 6%

CD4 count (cell/mm3)
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Participants with no history of statin use, 2001–2017
1

Eligible for statins in 2014–2017
2

Never eligible Eligible Never Initiated Initiated

N=9,023 N=7,386 N=2,673 N=590

Characteristic n % n % n % n %

 ≥350 (observed) 5,128 57% 4,105 56% 1,773 66% 409 69%

 ≥350 (observed) NA - NA - 145 5% 16 3%

 200–349 (observed) 1,834 20% 1,408 19% 355 13% 86 15%

 200–349 (imputed) NA - NA - 26 1% 1 0%

 <200 (observed) 1,955 22% 1,784 24% 347 13% 76 13%

 <200 (imputed) NA - NA - 27 1% 2 0%

 Unknown 106 1% 89 1% NA - NA -

Undetectable HIV RNA (observed) 2,878 32% 3,036 41% 1,873 70% 432 73%

Undetectable HIV RNA (imputed) NA - NA - 124 5% 12 2%

Missing HIV RNA 235 3% 218 3% NA - NA -

History of clinical AIDS diagnosis 1,026 11% 1,117 15% 490
490 18% 89

89 15%

Abbreviations: MSM, men who have sex with men; IDU, HC injection drug use; HDL, high density lipoprotein; LDL, low density lipoprotein; 
CVD, cardiovascular disease; INTSI, integrase inhibitor; PI, protease inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor.

1
Assessed at analysis entry

2
Assessed at statin eligibility
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Table 2.

Predictors of statin initiation among those becoming eligible during 2014–2017 (N=3,263)

Characteristic at study entry PR
1 95% CI aPR

1 95% CI

Age (every 10 years) 1.42 1.31, 1.55 1.48 1.29,1.70

Sex

 Male 1 1

 Female 1.01 0.81, 1.27 1.11 0.78, 1.59

Race and ethnicity

 White 1 1

 Black 0.78 0.66, 0.94 0.87 0.64, 1.17

 Hispanic 0.77 0.58, 1.02 0.78 0.58, 1.04

 Other/unknown 0.81 0.53, 1.25 0.95 0.55, 1.64

HIV transmission risk

 MSM 1 1

 IDU 0.99 0.75, 1.32 0.97 0.69, 1.35

 Heterosexual 1.08 0.89, 1.31 1.11 0.86, 1.42

 Other 1.46 1.04, 2.06 1.21 0.71, 2.07

Cigarette smoking

 Never 1 1

 Ever 0.75 0.62, 0.90 0.94 0.56, 1.58

Year of statin eligibility (per 1-year increase) 1.46 1.35, 1.58 1.41 1.25, 1.58

Hepatitis C infection

 No 1 1

 Yes 0.96 0.79, 1.17 0.94 0.74, 1.20

CD4 count (cells/mm3)

 ≥350 1 1

 200–349 1.03 0.81, 1.30 1.05 0.81, 1.36

 <200 0.97 0.76, 1.25 0.90 0.64, 1.26

HIV viral load (copies/mL)

 ≤200 1 1

 >200 1.08 0.89, 1.31 0.98 0.71, 1.33

History of clinical AIDS diagnosis

 No 1 1

 Yes 0.78 0.62, 0.98 0.84 0.63, 1.13

HIV treatment regimen

 INSTI-based 1 1

 Naïve 1.20 0.92, 1.57 1.23 0.91, 1.66

 PI-based 0.56 0.44, 0.71 0.68 0.42, 1.11

 NNRTI-based 0.67 0.53, 0.84 0.81 0.51, 1.31

 Other/unknown 1.49 1.13, 1.98 1.25 0.78, 2.02

Diabetes

 No 1 1
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Characteristic at study entry PR
1 95% CI aPR

1 95% CI

 Yes 2.63 2.19, 3.16 3.16 2.06, 4.84

Hypertension

 No 1 1

 Yes 1.27 1.07, 1.50 1.26 0.97, 1.62

High total cholesterol

 No 1 1

 Yes 3.95 3.15, 4.95 2.72 1.19, 6.21

CVD

 No 1 1

 Yes 1.07 0.90, 1.27 1.59 0.68, 3.74

Low HDL

 No 1 1

 Yes 1.26 1.06, 1.48 1.33 1.06, 1.65

High LDL

 No 1 1

 Yes 2.86 2.39, 3.43 2.11 1.08, 4.12

Framingham risk score

 low 1 1

 Intermediate 1.57 1.31, 1.88 1.13 0.54, 2.34

 High 3.27 2.28, 4.70 1.07 0.10, 11.28

Systolic blood pressure 0.97 0.80, 1.18 0.91 0.71, 1.16

Abbreviations: MSM, men who have sex with men; IDU, injection drug use; HDL, high density lipoprotein; LDL, low density lipoprotein; CVD, 
cardiovascular disease; INTSI, integrase inhibitor; PI, protease inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor.

Bold signals p<0.05.

1
Approximated prevalence ratios using Poisson regression with robust variance
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