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Background. Human immunodeficiency virus (HIV) and hepatitis C virus (HCV) infections are associated with increased risk
of cardiovascular disease (CVD). The potential impact of recently updated cholesterol guidelines on treatment of HIV- and HCV-
infected veterans is unknown.

Methods. We performed a retrospective cohort study to assess statin use and recommendations among 13 579 HIV-infected,
169 767 HCV-infected, and 6628 HIV/HCV-coinfected male veterans aged 40–75 years. Prior 2004 Adult Treatment
Panel (ATP-III) guidelines were compared with current 2013 American College of Cardiology/American Heart Association
(ACC/AHA) cholesterol guidelines and 2014 US Department of Veterans Affairs (VA)/US Department of Defense (DoD)
joint clinical practice guidelines using laboratory, medication, and comorbidity data from the VA Clinical Case Registry from
2008 through 2010.

Results. Using risk criteria delineated by the ATP-III guidelines, 50.6% of HIV-infected, 45.9% of HCV-infected, and 33.8%
of HIV/HCV-coinfected veterans had an indication for statin therapy. However, among those eligible, 22.7%, 30.5%, and 31.5%,
respectively, were not receiving ATP-III recommended statin therapy. When current cholesterol guidelines were applied by VA/
DoD and ACC/AHA criteria, increases in recommendations for statins were found in all groups (57.3% and 66.1% of HIV-in-
fected, 64.4% and 73.7% of HCV-infected, 49.1% and 58.5% of HIV/HCV-coinfected veterans recommended).

Conclusions. Statins were underutilized among veterans infected with HIV, HCV, and HIV/HCV according to previous
ATP-III guidelines. Current VA/DoD and ACC/AHA guidelines substantially expand statin recommendations and widen the
gap of statin underutilization in all groups. These gaps in care present an opportunity to improve CVD prevention efforts in
these at-risk populations.

Keywords. human immunodeficiency virus; hepatitis C virus; cardiovascular disease; hydroxymethylglutaryl-CoA reductase
inhibitors; statins.

Persons living with human immunodeficiency virus (HIV) in-
fection are enjoying greater longevity but are also experiencing a
disproportionate burden of other HIV-associated non-AIDS–
related conditions such as cardiovascular disease (CVD).
Chronic hepatitis C virus (HCV) infection has also been asso-
ciated with an increased incidence of major CVD events [1, 2].
Although controversial, recent clinical studies suggest that per-
sons coinfected with HIV and HCV may be at greater risk for
major CVD events compared with persons infected only with
HIV [3, 4]. Therefore, effective preventative measures are criti-
cal in these high-risk patients.

Hydroxymethylglutaryl-CoA reductase inhibitors (statins)
have been a cornerstone of primary CVD prevention for the
last 2 decades [5]. Unfortunately, HIV-infected veterans,

particularly those with HCV coinfection, are less likely to re-
ceive statins as recommended by guidelines [6]. In 2013, the
American College of Cardiology together with the American
Heart Association (ACC/AHA) released new guidelines for sta-
tin use, replacing the Adult Treatment Panel III (ATP-III)
guidelines last updated in 2004 [7, 8]. These new guidelines
call for broad expansions in the number of adults eligible to re-
ceive statins, with treatment now recommended for 45 million
Americans for primary prevention of atherosclerotic cardiovas-
cular disease (ASCVD). This increase in eligibility was primar-
ily due to the number of adults newly recommended for statin
therapy based on their predicted 10-year risk of CVD as calcu-
lated by the pooled cohort equations [9]. In 2014, the US
Department of Veterans Affairs (VA) and the US Department
of Defense (DoD) approved a joint clinical practice guidelines
for primary prevention of CVD for veterans with increased
CVD risk (Supplementary Table 1 for comparison of ATP-III,
ACC/AHA, and VA/DoD criteria) [10]. Despite significant
changes in the indications for statin therapy in the general pop-
ulation, the current models do not account for the effects of
HIV or HCV infection and may, in fact, underestimate CVD
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risk in HIV-infected patients [11]. At this time, the impact of
these guideline changes on persons chronically infected with
HIV and/or HCV remains unclear. Here, we investigate the im-
pact of recent statin therapy guideline changes on recommenda-
tions for treatment in these high-risk populations.

The VA is the largest single provider of HIV and HCV care in
the United States [12].The Clinical Case Registry (CCR) is a na-
tional database of more than 60 000 HIV-infected and 320 000
HCV-infected veterans that includes electronic medical record
data on diagnosis codes, laboratory results, medications, and
procedures [13]. The CCR provides an excellent study cohort
for investigating the application of statin guidelines given its
size and stringent data collection methods.

METHODS

Study Population
All HIV-infected, HCV-infected, and HIV/HCV-coinfected
males aged 40–75 years with data available in the CCR for the
period 2008–2010 were eligible for inclusion. HIV-infected pa-
tients met criteria with confirmed positive HIV testing (HIV-1
enzyme-linked immunosorbent assay, Western blot, or HIV
viral load) or documentation from International Classification

of Diseases, ninth revision (ICD-9), for HIV (042 or V08).
HCV infection was confirmed by positive HCV RNA or geno-
type test. Exclusion criteria included female sex or incomplete
data (including comorbidities, laboratory data, and prescribed
medications) that would limit the ability to assess cardiovascu-
lar risk. Due to the small proportion of women in the cohort,
they were excluded from the analysis. The age range was select-
ed due to the emphasis on adults aged 40–75 years in the recent
ACC/AHA guidelines. The institutional review board at the
Durham VA Medical Center approved the study.

Determination of Recommendations for Statins
Statin recommendations were determined using criteria from
the updated 2004 ATP-III guidelines, the 2013 ACC/AHA
guidelines, and the 2014 VA/DoD guidelines. Diagnoses of cor-
onary heart disease or comorbidities were identified by ICD-9
code based on problem list or discharge codes (Supplementary
Table 2).

For evaluation of the ATP-III guidelines, we assessed for pres-
ence of coronary heart disease (CHD), CHD risk equivalents, or
CHD risk factors, together with the calculated Framingham risk
score and low-density lipoprotein cholesterol (LDL-C) level
(Supplementary Table 1). If veterans were already on statin

Table 1. Demographics and Characteristics of Veterans’ Affairs Clinical Case Registry Cohort

Variablea
HIV HCV HIV/HCV

Infection (n = 13 579) Infection (n = 169 767) Coinfection (n = 6628)

Age (y) 53.9 (48.1–61.3) 57.9 (54.1–61.3) 56.3 (52.5–60.3)

Black race 47.0% 34.0% 63.4%

Cardiovascular disease 13.8% 18.4% 13.2%

Cholesterol (mg/dL)

Median total cholesterol 179 (154–206) 162 (139–188) 160 (136–187)

Median high-density lipoprotein cholesterol 40 (32–50) 41 (33–51) 41 (32–51)

Median low-density lipoprotein cholesterol 103 (83–125) 92 (72–115) 87 (66–109)

Hypertension

Systolic blood pressure (mmHg) 126 (117–136) 130 (119–140) 127 (116–138)

Antihypertensive treatment 57.4% 74.1% 68.0%

Diabetes 15.6% 26.9% 20.5%

Body mass index (kg/m2) 25.9 (23.0–29.3) 27.6 (24.3–31.4) 25.0 (22.2–28.2)

Smoking 15.8% 22.3% 20.5%

Engaged in care 87.8% 86.1% 89.7%

HIV

CD4 (cells/mm3) 486 (307–687) n/a 434 (264–636)

CD4 nadir (cells/mm3) 207 (76–357) n/a 169 (61–295)

Viral suppression 71.8% n/a 67.2%

Antiretroviral therapy 80.6% n/a 74.1%

Protease inhibitor 50.9% n/a 55.3%

HCV

Fibrosis-4 n/a 1.78 (1.24–2.89) 2.02 (1.40–3.28)

Aminotransferase-to-platelet ratio index n/a 0.48 (0.30–0.96) 0.56 (0.34–1.05)

Cirrhosisb n/a 19.5% 24.2%

Prescribed statins 39.1% 31.9% 23.1%

Abbreviations: APRI, aspartate aminotransferase-to-platelet ratio index; FIB-4, fibrosis-4; HCV, hepatitis C virus; HIV, human immunodeficiency virus; n/a, not applicable.
a Values in the tables are shown as counts and percentages for the categorical variables and median [25%, 75%] for continuous measures.
b Cirrhosis defined as FIB-4 > 3.25 or APRI > 2.
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therapy as of 2008–2010, we assumed they were being treated
based on ATP-III criteria, as those were the guidelines relevant
during that time period. To apply the ACC/AHA guidelines,
we assessed 10-year ASCVD risk scores using the pooled cohort
equations. We similarly applied the new VA/DoD guidelines
using the same criteria but with a higher ASCVD risk score
threshold of 12% derived using the pooled cohort equations.

Assessment of Laboratory and Pharmacologic Data
Clinical characteristics were evaluated, including HIV-specific
measurements of viral load (copies/mL) and CD4 lymphocyte
count (cells/mm3). For veterans infected with HCV, we calcu-
lated noninvasive markers of fibrosis, the aspartate aminotrans-
ferase-to-platelet ratio index (APRI) as well as the fibrosis-4
(FIB-4) score (Supplementary Table 3) [14, 15]. For all labora-
tory data, we used the most recently available values during the
study period. We assessed the rates of statin prescription based
on documentation of a statin on the medication list at any point
during the time period from 2008 to 2010. Pharmacy data were
used to determine the proportion on antihypertensive therapy
and, where applicable, antiretroviral therapy.

Statistical Analyses
Demographic and clinical characteristics are presented as medi-
ans with 25% and 75% percentiles for continuous variables and
frequencies with proportions for categorical variables. We also
performed descriptive analyses with medians and percentiles
for veterans recommended for statins based on ATP-III criteria,
grouped by those receiving statins and those not receiving stat-
ins. To further explore predictors for statin underutilization,
multivariable logistic regression was used to determine pa-
tient-level covariates associated with receiving recommended
statin therapy according to ATP-III guidelines. The response
variable was not receiving vs receiving statin therapy, and inde-
pendent variables are those listed in Table 2. Age and body mass
index were modeled with linear and quadratic terms. “Engage-
ment in care” was defined as consecutive annual visits during all
years of the study period. Separate models were fit for HIV-
monoinfected, HCV-monoinfected, and HIV/HCV-coinfected
veterans. Final model selection was performed using backward
elimination of variables and included only those variables that
were significant at P < .05. All analyses were performed using
SAS statistical software version 9.4.

Table 2. Characteristics of Veterans Recommended for Statin Therapy Based on by 2004 Adult Treatment Panel Guidelines: Prescribed Statins vs Not
Prescribed Statins

Variablea

HIV Infection HCV Infection HIV/HCV Coinfection

Statin
(n = 5310)

No Statin
(n = 1557)

Statin
(n = 54 144)

No Statin
(n = 23 813)

Statin
(n = 1534)

No Statin
(n = 706)

Age (y) 57.7 (50.9–63.3) 58.4 (51.8–63.4) 59.0 (55.1–62.2) 58.8 (55.1–61.9) 57.7 (53.6–61.6) 58.0 (54.3–61.3)

Black race 39.5% 45.7% 33.5% 30.1% 60.3% 61.6%

Cardiovascular disease 25.5% 15.4% 36.2% 15.8% 31.0% 17.1%

Cholesterol (mg/dL)

Median total cholesterol 183 (157–213) 200 (181–224) 163 (138–194) 189 (173–209) 172 (146–200) 193 (175–214)

Median high-density lipoprotein
cholesterol

40 (33–49) 38 (31–47) 39 (32–48) 39 (32–47) 40 (32–50) 39 (31–48)

Median low-density lipoprotein
cholesterol

104 (83–129) 124 (112–142) 93 (72–119) 121 (109–137) 96 (76–117) 119 (108–135)

Hypertension

Systolic blood pressure (mmHg) 127 (117–137) 133 (122–144) 130 (119–140) 135 (124–146) 129 (118–138) 134 (122–145)

On anti-hypertension therapy 74.5% 68.7% 88.5% 77.8% 83.8% 79.0%

Diabetes 26.3% 18.2% 44.0% 22.4% 37.0% 25.1%

Body mass index (kg/m2) 26.7 (23.6–30.2) 25.9 (23.1–29.4) 28.8 (25.5–32.7) 28.0 (24.9–31.5) 26.0 (23.2–29.4) 25.5 (22.7–28.3)

Smoking 14.0% 26.7% 20.2% 34.9% 17.0% 30.0%

Engaged in care 92.2% 84.5% 91.2% 83.8% 93.3% 90.1%

HIV

CD4 (cells/mm3) 537 (364–742) 461 (295–653) n/a n/a 523 (349–723) 440 (276–639)

CD4 nadir (cells/mm3) 222 (96–372) 201 (69–349) n/a n/a 185 (70–310) 163 (55–300)

Viral suppression 80.40% 69.90% n/a n/a 76.20% 66.60%

Antiretroviral therapy 87.20% 76.00% n/a n/a 79.80% 73.20%

Protease inhibitor 51.80% 51.30% n/a n/a 54.90% 56.10%

HCV

Fibrosis-4 n/a n/a 1.57 (1.14–2.27) 1.77 (1.25–2.77) 1.77 (1.24–2.55) 1.90 (1.36–3.08)

Aminotransferase-to-
platelet ratio index

n/a n/a 0.38 (0.26–0.62) 0.49 (0.30–0.96) 0.44 (0.30–0.74) 0.49 (0.32–0.98)

Cirrhosis n/a n/a 11.1% 17.8% 14.7% 21.5%

Abbreviations: HCV, hepatitis C virus; HIV, human immunodeficiency virus; n/a, not applicable.
a Values in the tables are shown as counts and percentages for the categorical variables and median [25%, 75%] for continuous measures.
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RESULTS

Demographic and Clinical Characteristics
From a cohort of 253 866 veterans, 63 892 were excluded due to
incomplete data. The final study cohort included 189 974 male
veterans: 13 579 HIV-infected, 169 767 HCV-infected, and
6628 HIV/HCV-coinfected male veterans aged 40–75 years.
Baseline characteristics of each study population are provided
in Table 1. Forty-seven percent of HIV-infected persons, 34%
of HCV-infected persons, and 63% of coinfected persons were
black. Relative to veterans with HIV monoinfection, veterans in-
fected with HCV had lower baseline total cholesterol and LDL-
C values and higher rates of diabetes. The majority of veterans
with HIV and HIV/HCV had undetectable HIV viral loads
(71.8% and 67.2%, respectively). Among HCV-infected veter-
ans, the rate of cirrhosis (APRI > 2 or FIB4 > 3.25) was 19.5%
for HCV-monoinfected and 24.5% for HIV/HCV-coinfected
veterans. Statins were prescribed for 39.1% of HIV-infected,
31.9% of HCV-infected, and 23.1% of HIV/HCV-coinfected
veterans. Numbers of new statin prescriptions among the
HIV, HCV, and coinfected cohorts varied by year during the
study period (Supplementary Figure 1).

ATP-III Guidelines and Underutilization of Statins
The proportions of each group already receiving statin therapy
and recommended for statin therapy under each set of guidelines,

according to primary or secondary prevention, are shown in Fig-
ure 1. Based on ATP-III guidelines, 50.6% of HIV-infected,
45.9% of HCV-infected, and 33.8% of HIV/HCV-coinfected
veterans were eligible for statin therapy at the time of observa-
tion. We assessed those for whom statins were underutilized,
that is, “ATP-III statin eligible but not on therapy”; 22.7% of
HIV-infected, 30.6% of HCV-infected, and 31.5% of HIV/
HCV-coinfected veterans recommended for statins were not re-
ceiving therapy. Compared with ATP-III statin-eligible veterans
on therapy, statin-eligible veterans not on therapy had lower
rates of CVD and diabetes but higher rates of smoking (Table 2).
HIV-infected veterans whowere statin eligible but not on therapy
were less likely to have an undetectable viral load compared with
those receiving statin therapy as recommended by ATP-III guide-
lines. HCV-infected veterans who were ATP-III statin eligible but
not on therapy had higher noninvasive markers of fibrosis than
HCV-infected veterans receiving recommended statin therapy
(Table 2). In a multivariable logistic regression model, smoking
and age were independently associated with increased risk of
statin underutilization based on ATP-III guidelines, while en-
gagement in care was associated with decreased risk of underuti-
lization. Among HIV-monoinfected and HIV/HCV-coinfected
veterans, detectable HIV viral load was a predictor of statin un-
derutilization, as was cirrhosis for HCV-monoinfected and HIV/
HCV-coinfected veterans (Table 3).

Figure 1. Veterans receiving statins and eligible for statins under 2004 Adult Treatment Panel (ATP-III), American College of Cardiology/American Heart Association (ACC/
AHA), and US Department of Veterans Affairs (VA)/Department of Defense guidelines. Abbreviations: DoD, US Department of Defense; HCV, hepatitis C virus; HIV, human
immunodeficiency virus.
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Expansion of Recommendations Under New Guidelines
Application of the current 2013 ACC/AHA guidelines to the
cohort resulted in expansion of statin eligibility relative to
ATP-III guidelines in all subgroups (Figure 1). For HIV-
infected, HCV-infected, and HIV/HCV-coinfected veterans,
overall eligibility for statin therapy increased to 66.1%,
73.6%, and 58.5%, respectively. This represented an absolute
increase in the proportion of veterans recommended for statin
therapy of 15.5%, 27.7%, and 24.7%, respectively. Those newly
recommended for therapy based on ACC/AHA guidelines had
lower LDL-C and lower rates of diabetes than veterans meet-
ing statin eligibility criteria by ATP-III guidelines (Supple-
mentary Table 4). The majority of the absolute increases in
statin eligibility from ATP-III guidelines resulted from ex-
panded recommendations for primary prevention related to
use of the 10-year ASCVD risk score as calculated using the
pooled cohort equations (Figure 2).

Similarly, application of the new VA/DoD guidelines to the
cohort resulted in expansion of statin recommendations relative
to ATP-III guidelines in all subgroups (Figure 1). For HIV-
infected, HCV-infected, and HIV/HCV-coinfected veterans,
overall eligibility for statin therapy increased to 57.3%, 64.4%,
and 49.1%, respectively. This represented an absolute increase
in recommended statin therapy of 6.8%, 18.5%, and 15.3%, re-
spectively, from ATP-III recommendations.

Impact of the New Guidelines
To estimate the likely effect of the ACC/AHA guidelines on fu-
ture rates of CVD events, we applied the 10-year ASCVD risk
score to all veterans without documented CVD who were
newly eligible for statin therapy. We assumed statin therapy

reduces the relative cardiovascular risk by 25%, as suggested
in meta-analyses of statin use in primary prevention [16].
We found that among HIV-infected veterans, 14.9% would
be predicted to have 10-year CVD events, resulting in a pre-
vention rate of 3.73%. In HCV-infected veterans, 13.0%
would be expected to have 10-year CVD events, resulting in
a prevention rate of 3.25%. In HIV/HCV-coinfected veterans,
13.5% would be expected to have 10-year CVD events, result-
ing in a prevention rate of 3.38%.

Table 3. Multivariable Logistic Regression Model Demonstrating Significant Predictors of Underutilization of 2004 Adult Treatment Panel–Recommended
Statin Therapy

HIV HCV HIV/HCV Coinfection

Variable OR 95% CI Variable OR 95% CI Variable OR 95% CI

Age 1.156 1.040–1.284 Age 1.278 1.223–1.336 Age 1.381 1.077–1.771

Age squared 0.999 .998–1.000 Age squared 0.998 .998–.999 Age squared 0.998 .995–1.000

Black race 1.180 1.024–1.360 Black race 0.960 .922–.999 CVD 0.562 .428–.738

CVD 0.570 .476–.681 CVD 0.391 .374–.409 TC 0.992 .987–.998

TC 0.997 .994–1.000 TC 0.993 .992–.994 HDL-C 0.991 .983–.999

HDL-C 0.982 .978–.987 HDL-C 0.989 .988–.991 LDL-C 1.038 1.031–1.045

LDL-C 1.020 1.016–1.024 LDL-C 1.031 1.030–1.032 SBP 1.017 1.011–1.023

SBP 1.020 1.016–1.024 SBP 1.017 1.016–1.018 BMI 0.972 .950–.994

Diabetes 0.737 .618–.879 Anti-HTN therapy 0.779 .741–.819 Smoking 2.253 1.742–2.914

BMI 0.977 .963–.991 Diabetes 0.526 .504–.548 CD4 0.999 .999–1.000

Smoking 2.306 1.958–2.715 BMI 0.979 .976–.983 Detectable HIV viral load 1.298 1.009–1.670

CD4 0.999 .999–1.000 Smoking 1.972 1.893–2.054 Cirrhosis 1.732 1.296–2.313

Detectable HIV viral load 1.282 1.092–1.505 Cirrhosis 2.301 2.184–2.424 Engaged in care 0.687 .457–1.035

ART 0.610 .501–.744 Engaged in Care 0.591 .559–.625

Engaged in care 0.673 .538–.841

Abbreviations: ART, antiretroviral therapy; BMI, body mass index; CI, confidence interval; CVD, cardiovascular disease; HCV, hepatitis C virus; HDL-C, high-density lipoprotein cholesterol; HIV,
human immunodeficiency virus; HTN, hypertension; LDL-C, low-density lipoprotein cholesterol; OR, odds ratio; SBP, systolic blood pressure; TC, total cholesterol.

Figure 2. American College of Cardiology/American Heart Association expan-
sions in statin recommendations: percent of veterans newly recommended for statin
by specific indication. Abbreviations: CVD, cardiovascular disease; HCV, hepatitis C
virus; HIV, human immunodeficiency virus.
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DISCUSSION

In this analysis of the national Veterans Affairs CCR, approxi-
mately half of HIV- and HCV-infected veterans were eligible for
statin therapy under ATP-III guidelines, whereas Pencina et al,
who evaluated eligibility during a similar time period (2005–
2010), found a rate of 37.4% in the general US population [9].
With application of new ACC/AHA guidelines, we found sim-
ilarly high proportions to be eligible for statin therapy: 60%–

74% in these chronically infected veterans vs less than half in
the general population [9]. Expansion in statin recommenda-
tions in the general population is predominantly due to the im-
plementation of the new 10-year risk calculator for ASCVD and
increased emphasis on primary prevention, which has created
cause for much controversy. Similarly, these large expansions
in statin recommendations for HIV- and HCV-infected veter-
ans are primarily the result of application of the new risk calcu-
lator, resulting in increased statin usage for primary prevention.

The implications of such high numbers of veterans recom-
mended for statins (eg, almost three-quarters of those infected
with HCV) are yet to be determined and may give pause to
some providers. However, these chronically infected populations
are at high risk for major CVD events, and given the proposed
contribution of inflammation to this increased CVD risk, the
anti-inflammatory properties of statins may be of additional ben-
efit [17]. Furthermore, while there is evidence that the new
pooled cohort equations may overestimate risk and thus statin
recommendations in the general population [18], concern has
been raised that the new ACC/AHA guidelines may still under-
estimate risk and statin recommendations in HIV-infected per-
sons [11]. HIV- and HCV-infected adults stand to benefit from
further research in this area, and the ongoing REPRIEVE trial
(Evaluating the Use of Pitavastatin to Reduce the Risk of Cardio-
vascular Disease in HIV-Infected Adults; ClinicalTrials.gov iden-
tifier: NCT02344290) [19], which is testing the impact of statins
on cardiovascular risk reduction in HIV-infected patients, is a
clinical trial in which researchers hope to address a critical
knowledge gap in understanding CVD in this population.

We found that almost 25% of HIV-infected veterans recom-
mended for statin use under the 2004-updated ATP-III guide-
lines were “statin eligible but not on therapy” during the study
period of 2008–2010, a time when the guidelines had been in
place for a number of years and could have been incorporated
into clinical practice. The proportion of veterans in whom stat-
ins were underutilized was even larger, roughly 33% for HCV-
monoinfected and HIV/HCV-coinfected veterans. Both the
new VA/DoD and ACC/AHA guidelines substantially increased
(by 6%–28%) the number of veterans recommended for statin
therapy, potentially widening the gap of those eligible for but
not receiving therapy.

We investigated which veterans were less likely to receive statin
therapy to determine subgroups that may benefit from targeted
interventions. Statin-eligible veterans not on therapy were more

likely to have a statin indication based on CVD risk score rather
than documented CVD or diabetes (a “CHD risk equivalent”),
suggesting that gaps in treatment are higher for primary, rather
than secondary, prevention. Lower rates of consecutive annual
visits during the study period (“engagement in care”) were seen
in those not on guideline-recommended statin therapy (and sim-
ilarly, engagement in care was an independent predictor of statin
underutilization in our model), presumably because with fewer
visits, providers have less time to address cardiovascular compli-
cations of HIV and discuss statin usage with their patients. Alter-
natively, engagement in care may be a surrogate marker for issues
related to adherence. Notably, smoking was more common
among those veterans not on recommended statin therapy.
This discrepancy may reflect differences in health-seeking behav-
iors among smokers, an underappreciation of smoking as a CVD
risk factor, or prioritization of smoking cessation over other as-
pects of patient care. Persons with HIV infection have high rates
of smoking [20], and the attributable risk of myocardial infarc-
tion due to tobacco use may be greater in HIV-infected persons
than in the general population [21], emphasizing an urgent need
to better address behavioral risk factors and better understand
drivers of risk in this population.

Compared with HIV-infected veterans, fewer veterans with
HCV were receiving statins in 2008–2010 and, accordingly,
more were recommended for statin therapy but not treated.
Physicians may be more hesitant to prescribe statins to patients
with chronic hepatitis and/or liver disease, especially when con-
sidering that monitoring liver function tests in patients on stat-
ins was routine even in the general population until 2012 [22].
This hesitation is further confirmed by our finding that among
HCV-infected veterans, those with APRI or FIB-4 scores sug-
gestive of cirrhosis were less likely to receive statins when rec-
ommended. However, statins have other noncardiovascular
benefits in adults infected with HCV, as their use has been as-
sociated with reduced incidence of hepatocellular carcinoma
[23]and decreased rate of fibrosis progression [24].Our findings
serve to emphasize an important need to educate providers
about the safety of statins in patients with HCV infection and
compensated cirrhosis [25].

Our study had several limitations. We excluded a large num-
ber of veterans due to incomplete data. This lack of data (eg,
lipid panels) further highlights the need for more comprehen-
sive primary care for veterans and suggests that inclusion of
these veterans would be more likely to widen the gap in care de-
scribed. We also could not assess whether medications had been
prescribed by outside providers unless those prescriptions had
been entered into the system by VA providers. We were unable
to ensure that all lipid panels were ordered and collected in the
fasting state, although all labs were ordered specifically for the
purpose of lipid testing. We presumed that any veteran already
on a statin was appropriately prescribed one based on ATP-III
guidelines, which could potentially overestimate the numbers
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recommended per guideline criteria. The smoking prevalence in
the VA electronic medical record system is known to be under-
reported. In order to account for this underestimation, we ran a
sensitivity analysis and coded every veteran as a smoker, and
our results changed negligibly. We did not have the ability to
assess why veterans were not receiving guideline-recommended
statin therapy; it is possible that many veterans were offered, but
declined, statin therapy or had prior adverse reactions to statins.
It could certainly be the case that providers had many competing
priorities (eg, discussion of smoking cessation, management of
uncontrolled viremia, polypharmacy) that would limit their abil-
ity to effectively prescribe statins. We did not have a control
group of uninfected veterans for comparison as the CCR includes
only veterans with HCV and/or HIV infections. However, it has
been shown that HIV-infected veterans are less likely than unin-
fected veterans to receive guideline-recommended statin therapy
[6]. Lastly, as we included only male veterans, our results may not
be generalizable to female or civilian populations.

CONCLUSIONS

HIV is a treatable chronic disease and HCV is curable, thus pre-
vention of other chronic medical conditions such as CVD is crit-
ical for the long-term survival of veterans with these infections.
Underscoring the increased CVD risk in HIV-infected, HCV-
infected, and HIV/HCV-coinfected veterans, we found a high
rate of statin eligibility in these groups, which expands substan-
tially under the new VA/DoD and ACC/AHA guidelines. A large
proportion of veterans were not treated with the recommended
statin therapy under the previous ATP-III guidelines, which
was most evident in HCV-infected veterans. These findings sug-
gest that programs are needed to improve primary CVD risk as-
sessments in the clinical care of HIV- and HCV-infected veterans
and to ensure statin therapy is discussed with the patient at the
time of assessment. Under all three sets of guidelines, there is
substantial opportunity to better address primary CVD preven-
tion in veterans with chronic viral infections.
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