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Abstract

Background: Expanding statin use may help to alleviate the excess burden of atherosclerotic cardiovascular disease in people
living with HIV (PLHIV). Pravastatin and pitavastatin are preferred agents due to their lack of substantial interaction with
antiretroviral therapy. We aimed to evaluate the cost-effectiveness of pravastatin and pitavastatin for the primary prevention
of atherosclerotic cardiovascular disease among PLHIV in the United States.

Methods: We developed a microsimulation model that randomly selected (with replacement) individuals from the Data-collec-
tion on Adverse Effects of Anti-HIV Drugs study with follow-up between 2013 and 2016. Our study population was PLHIV
aged 40 to 75 years, stable on antiretroviral therapy, and not currently using lipid-lowering therapy. Direct medical costs and
quality-adjusted life-years (QALYs) were assigned in annual cycles and discounted at 3% per year. We assumed a willingness-
to-pay threshold of $100,000/QALY gained. The interventions assessed were as follows: (1) treating no one with statins; (2)
treating everyone with generic pravastatin 40 mg/day (drug cost $236/year) and (3) treating everyone with branded pitavas-
tatin 4 mg/day (drug cost $2,828/year). The model simulated each individual’s probability of experiencing atherosclerotic car-
diovascular disease over 20 years.

Results: Persons receiving pravastatin accrued 0.024 additional QALYs compared with those not receiving a statin, at an
incremental cost of $1338, giving an incremental cost-effectiveness ratio of $56,000/QALY gained. Individuals receiving
pitavastatin accumulated 0.013 additional QALYs compared with those using pravastatin, at an additional cost of $18,251, giv-
ing an incremental cost-effectiveness ratio of $1,444,000/QALY gained. These findings were most sensitive to the pill burden
associated with daily statin administration, statin costs, statin efficacy and baseline atherosclerotic cardiovascular disease risk.
In probabilistic sensitivity analysis, no statin was optimal in 5.2% of simulations, pravastatin was optimal in 94.8% of simula-
tions and pitavastatin was never optimal.

Conclusions: Pravastatin was projected to be cost-effective compared with no statin. With substantial price reduction, pitavas-
tatin may be cost-effective compared with pravastatin. These findings bode well for the expanded use of statins among PLHIV
in the United States. To gain greater confidence in our conclusions it is important to generate strong, HIV-specific estimates
on the efficacy of statins and the quality-of-life burden associated with taking an additional daily pill.
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| INTRODUCTION high prevalence of cardiovascular risk factors among PLHIV.
In a landmark study of 82,459 participants, those who were

People living with HIV (PLHIV) have an elevated risk of HIV-infected had a 48% increased risk of incident type 1
atherosclerotic cardiovascular disease (ASCVD) compared to myocardial infarction (TAMI) compared with uninfected partici-
people without HIV [1]. This is only partially explained by the pants, even after adjusting for traditional risk factors,
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comorbidities and substance use [2]. Similar studies have also
found a significant increase in other ASCVD outcomes associ-
ated with HIV infection [3,4]. The increased ASCVD risk asso-
ciated with HIV may be mediated by the virus itself, past or
present immunodeficiency, adverse effects of antiretroviral
therapy (ART) or a combination of these factors [5]. There is
also evidence that PLHIV are less likely than uninfected per-
sons to receive recommended statin therapy [6].

Statins reduce ASCVD risk primarily by lowering low-den-
sity lipoprotein (LDL) cholesterol [7]. They also have anti-in-
flammatory properties that may enhance their effectiveness in
PLHIV [8]. The current American College of Cardiology/Ameri-
can Heart Association guidelines state that HIV is a risk-en-
hancing factor that may favour statin initiation among people
at intermediate risk of ASCVD [9].

Several studies have suggested that wider use of statins in
the general US population could be cost-effective [10,11]. How-
ever, most members of the general population are unaccus-
tomed to taking regular medication. PLHIV on ART appear to
exhibit better statin adherence than the general population
[12]. Hence, a policy of universally recommending statins to
PLHIV of a certain age may achieve greater acceptance. It could
also simplify advice and substantially reduce ASCVD rates.

Nevertheless, expanding the use of statins in the context of
high rates of ART coverage is challenging because of drug
interactions leading to intolerance or reduced efficacy. With
concomitant protease inhibitor use, simvastatin and lovastatin
are contraindicated, whereas atorvastatin and rosuvastatin
require modified dosing [13]. With concomitant efavirenz or
etravirine use, statins may require dose modification [13].
Pravastatin and pitavastatin are preferred agents because
they improve cholesterol levels and reduce immune activation
without interacting substantially with ART [14-16]. While
pitavastatin is still under patent and substantially more expen-
sive than other statins, current evidence suggests it produces
greater improvements in cholesterol levels than pravastatin
among PLHIV [14].

Given these trade-offs, we evaluated the cost-effectiveness
of pravastatin and pitavastatin for the primary prevention of
ASCVD among PLHIV in the United States. This work is a
companion piece to our earlier work addressing the same
research question in the Thai HIV population [17].

2 | METHODS

2.1 | Study population, model structure, model
parameterization and model validation

We developed a model that randomly selected (with replace-
ment) individuals from the Data-collection on Adverse Effects
of Anti-HIV Drugs (D:A:D) study with follow-up between
2013 and 2016 who, at their last clinic visit, were aged 40 to
75 years, had no history of ASCVD, were not using lipid-low-
ering therapy, had been using ART for at least six months, and
had a CD4 cell count >100 cells/mm?>. Primary ASCVD risk
was calculated using the reduced D:A:D CVD risk equa-
tion [18]. Non-CVD mortality rates were based on those of
the general population as PLHIV on stable ART have been
shown to have comparable rates [19]. The model assumed the
US healthcare sector perspective and applied a 20-year time
horizon to allow sufficient event accumulation to compare

treatment strategies. All cohorts in D:A:D follow local national
guidelines and regulations regarding participant consent and
ethical review. This analysis was approved by both the Univer-
sity of California, San Francisco Institutional Review Board
(IRB#18-25654) and the UNSW Sydney Human Research
Ethics Committee Executive (HC#180398). Further details on
the study population, model structure and model parameteri-
zation are available in the Tables S1 to S12 and Figure S1).

We calibrated our model based on the observed rates of
coronary intervention, incident T1MI, incident stroke, cardio-
vascular death and all-cause death seen among D:A:D partici-
pants between 2006 and 2016. Figure 1 shows that our
calibrated model estimates provided an accurate reflection of
the observed data.

22 |

We evaluated three treatment strategies: (1) treating none of
the study population with a statin; (2) treating the entire
study population with pravastatin 40 mg/day and (3) treating
the entire study population with pitavastatin 4 mg/day. During
the first year of statin use, we assumed individuals would
achieve the same reductions in LDL cholesterol observed in a
recent clinical trial among PLHIV (20.5% for pravastatin;
29.7% for pitavastatin) [14]. Thereafter, statin adherence, and
hence LDL lowering efficacy and associated adverse event
rates, were reduced by 50% [20-22]. The reduction in ASCVD
risk associated with each individual's mmol/L LDL reduction
was varied by five-year CVD risk (based on the D:A:D equa-
tion) and ASCVD event (Table S11) [7]. We assumed PLHIV
would only incur the cost of statins they were using and
hence statin costs were reduced by 50% after the first year,
in line with the assumed decline in adherence.

In sensitivity analyses, we assumed statins produce addi-
tional ASCVD preventative efficacy among PLHIV mediated
by their anti-inflammatory properties [8]. We assumed that
statins do not prevent non-ASCVD events as current litera-
ture suggests little or no benefit for such outcomes [23]. We
modelled adverse events related to statin use (haemorrhagic
stroke, diabetes and myopathy) based on rates observed in
the general population. Unfortunately, studies of sufficient size
to accurately determine the incidence of serious statin
adverse events in PLHIV have not been conducted. Although
atorvastatin and rosuvastatin are often used with caution in
PLHIV [24], we did not explicitly model these statins as their
efficacies and costs are comparable to, and within the sensitiv-
ity ranges adopted for, pravastatin [15,25]. It is reasonable to
view our pravastatin arm as a generic atorvastatin and/or gen-
eric rosuvastatin arm under the assumption that the ART
interaction profiles of atorvastatin and rosuvastatin are
acceptable to PLHIV who are mostly at low to moderate risk
of ASCVD. It may also be acceptable to use fluvastatin with
caution in PLHIV, although it rarely is in practice [24], and
would be less cost-effective than pravastatin due to its similar
efficacy and greater cost [15,25]. Hence, we did not include a
fluvastatin arm in our analysis.

Treatment strategies

23 |

Health-related costs and quality-of-life (or health state utility)
adjustments were assigned to each clinical event and health

Cost and quality-of-life estimates
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FIGURE 1. Observed versus modelled probability of incident T1MI, incident stroke, coronary intervention, cardiovascular death and all-
cause death over time. Observed data is from the Data-collection on Adverse Effects of Anti-HIV Drugs (D:A:D) study. Shaded area is 95% confi-

dence interval for observed data. TIMI, type 1 myocardial infarction.

state in annual cycles. We included all direct medical costs
regardless of who paid for them. Cost estimates were inflated
to 2019 US dollars using the US Bureau of Labor Statistics
Consumer Price Index Inflation Calculator [26]. Annual drug
costs were assumed to be equivalent to the wholesale acquisi-
tion cost of branded pitavastatin 4 mg/day ($2,828) and the
median cost of generic formulations of pravastatin 40 mg/day
($236) [25]. We varied the cost of pitavastatin widely in sensi-
tivity analyses because a price reduction is likely when generic
products become available (expected between 2021 and
2025). Since people using ART are already required to take at
least one daily pill, we assumed that remembering to take a
daily statin and the inconvenience of doing so (pill burden)
was not associated with any quality-of-life decrement. Utilities
were calculated using a multiplicative approach in those with
multiple comorbidities, except for individuals with a history of
both ischaemic and haemorrhagic stroke for whom we
assumed a utility burden consistent with haemorrhagic stroke
(i.e. a minimum approach). Future costs and benefits were dis-
counted at 3% per year [27].

24 | Outcomes

The primary outcome was the incremental cost-effectiveness
ratio (ICER; defined as the cost per QALY gained). The thresh-
old for an intervention being deemed cost-effective was
defined as an ICER below $100,000/QALY gained (willing-
ness-to-pay threshold) [28]. Our secondary outcomes included

incremental QALYs gained, incremental costs incurred, incre-
mental life-years gained and the incremental cost per life-year
gained.

25

We used sensitivity analyses to evaluate the robustness of
our results to uncertainty in key input parameters. In deter-
ministic sensitivity analyses, we varied one or two input
parameters at a time while holding others constant at their
base-case estimates. In probabilistic sensitivity analyses, we
varied multiple input parameters across prespecified distribu-
tions over 500 iterations. Beta distributions were used for
utilities and event probabilities, and log-normal distributions
were used for hazard ratios, safety and efficacy measures and
costs.

Sensitivity analyses

2.6 | Scenario analyses

In addition to our sensitivity analyses, we investigated the fol-
lowing scenarios:

1 Restricting the study population to PLHIV at >1% risk of
CVD in the next five years (as defined by the D:A:D equa-
tion) such that those with <1% risk were excluded from
the analysis. We assumed no additional costs for ASCVD
risk factor screening as this is standard practice for PLHIV
in the United States;


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25690/full
https://doi.org/10.1002/jia2.25690

Boettiger DC et al. Journal of the International AIDS Society 2021, 24:25690

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25690/full | https://doi.org/10.1002/jia2.25690

2 Restricting the study population to PLHIV at >5% risk of
CVD in the next five years (as defined by the D:A:D equa-
tion) such that those with <5% risk were excluded from
the analysis. As for the above scenario, we assumed no
additional cost for ASCVD risk factor screening;

3 Using the revised 2013 pooled cohort equations [29]
instead of the D:A:D equation to calculate T1IMI and
ischaemic stroke risk and applying a prespecified level of
additional risk associated with being HIV positive. The
pooled cohort equations are well validated in the general
US population. However, risk equations based on the gen-
eral population have been shown to regularly underesti-
mate ASCVD risk in PLHIV [30,31]. We assumed PLHIV in
our analysis were at a 48% (range for sensitivity testing
27% to 97%) increased risk of TIMI [2], and a 17% (range
for sensitivity testing 1% to 36%) increased risk of ischae-
mic stroke [3] than estimated by the pooled cohort equa-
tions.

4 Assuming the probability of ASCVD while using pravastatin
and pitavastatin was reduced by a further 10% and 20%,
respectively, to account for the possibility that pitavastatin
exhibits greater additional efficacy associated with reducing
inflammation. Pitavastatin has been shown to produce
greater reductions in important inflammatory markers com-
pared with pravastatin [16].

2.7 | Software

Data management and statistical analysis were conducted
using SAS 9.4 (SAS Institute Inc). Modelling was performed in
TreeAge Pro 2020 Version R1.0 (TreeAge Software).

3 | RESULTS
31 |

Modelled rates for incident T1MI, incident ischaemic stroke
and fatal CVD among the no statin group were 4.4, 2.3 and
1.9 per 1000 person-years respectively. The all-cause mortal-
ity rate in the no statin group was 18.5 per 1000 person-
years and, over the next 20 years, individuals were projected
to accumulate a discounted average of 13.455 QALYs, 13.584
life-years and $478,454 in direct medical costs (Table 1).

Compared with PLHIV in the no statin arm, those receiving
pravastatin had a 9.1%, 8.7% and 5.3% reduction in the rate
of incident T1MI, ischaemic stroke and fatal CVD, respectively,
and accrued 0.024 additional QALYs at an incremental cost of
$1,338, resulting in an ICER of $56,000/QALY gained. Com-
pared with PLHIV in the pravastatin arm, those receiving
pitavastatin had a 5.0%, 4.8% and 5.6% reduction in the rate
of incident TIMI, incident ischaemic stroke and fatal CVD,
respectively, and accumulated 0.013 additional QALYs at an
incremental cost of $18,251, giving an ICER of $1,444,000/
QALY gained (Table 1).

Base-case analysis

3.2 | Sensitivity analyses

In our base-case analysis, we assumed that the pill burden
associated with daily statin use did not cause any quality-of-
life decrement. When a decrement was assumed, the average
number of QALYs accumulated in the active treatment arms

was reduced substantially. At the upper bound of our sensitiv-
ity range (0.00384 QALYs lost per year, the equivalent of los-
ing four weeks of perfect health over 20 years [11]), both
pravastatin and pitavastatin resulted in a net QALY loss com-
pared to no statin use. At a decrement of >0.00136, pravas-
tatin ceased to be cost-effective compared to no statin at a
willingness-to-pay threshold of $100,000/QALY gained.

Our results were also sensitive to changes in drug cost and
drug efficacy. If the annual cost of pravastatin was increased
to >$384 (163% of base-case price), it ceased to be cost-ef-
fective compared to no statin. When the probability of ASCVD
while using pravastatin was reduced by 30% to account for
the possibility of additional preventative efficacy associated
with the anti-inflammatory properties of statins, the ICER
dropped to $18,000/QALY gained compared to no statin. Fig-
ure 2 shows the results of a two-way sensitivity analysis
where our estimates of pravastatin price and additional
ASCVD preventative efficacy were varied. In the most pes-
simistic case, where we assumed the annual price of pravas-
tatin was $472 and that statins do not exhibit ASCVD
preventative efficacy associated with their anti-inflammatory
properties, the ICER was $126,000/QALY gained. In the most
optimistic case, where we assumed the annual price of pravas-
tatin was $118 and the probability of ASCVD while using
pravastatin was reduced by 30%, the ICER was $4,000/QALY
gained.

A time horizon shorter than the base-case of 20 years
resulted in less favourable ICERs for both the pravastatin ver-
sus no statin and pitavastatin versus pravastatin comparisons.
When the time horizon was <12 years, pravastatin did not
meet our definition for being cost-effective when compared to
no statin. Other model parameters had a smaller effect on our
base-case results when varied in one-way sensitivity analyses
(Figures S2 and S3)

Given the price of pitavastatin is likely to drop more sub-
stantially than that of pravastatin in coming years, and that
pitavastatin may be preferred over other statins for its favour-
able interaction profile with ART [13], we also compared
pitavastatin to no statin with varying drug prices and addi-
tional ASCVD preventative efficacy. Even with 30% additional
ASCVD preventative efficacy, the price of pitavastatin needed
to drop below 50% of the base-case price to become cost-ef-
fective compared with no statin (Figure 2). If the annual cost
of pitavastatin was reduced to <$350 (12.4% of the base-case
price), the pitavastatin versus no statin ICER became better
than our base-case pravastatin versus no statin ICER (i.e.
pitavastatin became dominant (extended) over pravastatin;
Figure S3).

In our probabilistic sensitivity analysis, no statin was optimal
in 5.2% of simulations at a willingness-to-pay of $100,000/
QALY gained, pravastatin was optimal in 94.8% of simulations
and pitavastatin was never optimal (Figure 3).

3.3 | Scenario analyses

The results of our scenario analyses are displayed in Table 1.
Treating only PLHIV at >1% risk of CVD in the next five years
(scenario 1) improved the ICER for pravastatin versus no sta-
tin to $51,000/QALY gained and the ICER for pitavastatin
versus pravastatin to  $1,163,000/QALY gained. Further
restricting statin therapy to only those at >5% risk of CVD in
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FIGURE 2. ICERs for pravastatin vs. no statin and pitavastatin vs. no statin under various assumptions for statin cost and additional ASCVD
prevention efficacy®. Horizontal dashed line represents an ICER of $100,000/QALY gained; “The base-case probability of ASCVD while using
pravastatin was reduced by various percentages to account for the possibility of preventative efficacy associated with the anti-inflammatory prop-
erties of statins in PLHIV; ICER, incremental cost-effectiveness ratio; ASCVD, atherosclerotic cardiovascular disease; QALY, quality-adjusted life-
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the next five years (scenario 2) improved the ICER for pravas- (scenario 3), our model predicted higher rates of incident
tatin versus no statin to $31,000/QALY gained, and the ICER T1MI, incident ischaemic stroke and fatal CVD compared with
for pitavastatin versus pravastatin to $805,000/QALY gained. the base-case. This led to more favourable ICERs for pravas-

When using the pooled cohort equations in place of the D: tatin versus no statin (45,000/QALY gained) and for pitavas-
A:D equation to calculate T1MI and ischaemic stroke risk tatin versus pravastatin ($1,148,000/QALY gained). Similar
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results were observed in sensitivity analyses when the addi-
tional risks associated with being HIV positive were varied for
T1MI and ischaemic stroke.

4 | DISCUSSION

At current drug prices, we estimated that expanding pravas-
tatin use to PLHIV aged 40 to 75 years, stable on ART, and not
currently using lipid-lowering therapy would be cost-effective
for the primary prevention of ASCVD at a willingness-to-pay
threshold of $100,00/QALY gained. Pitavastatin would require
substantial price reduction before becoming cost-effective
when compared to pravastatin or no statin. These findings were
sensitive to the pill burden associated with daily statin adminis-
tration, statin costs and statin efficacy, but robust across a wide
range of other sensitivity and scenario analyses.

These findings differ from our earlier work on this research
question in the Thai HIV population where we found both
pravastatin and pitavastatin would be very unlikely to be cost-ef-
fective [17]. The main reason for this is the much lower willing-
ness-to-pay threshold assumed for Thailand ($5135 per QALY
gained) compared with the current analysis ($100,000 per QALY
gained). We also made some methodological adjustments in this
analysis, in particular, we modelled statin efficacy based on
changes in LDL cholesterol as opposed to total and HDL choles-
terol in the Thai study. Nevertheless, these adjustments did not
substantively alter our findings (results not shown).

Heller et al [11] estimated that universal statin use for the
primary prevention of ASCVD among men aged 45 to
74 years and women aged 55 to 74 years in the US general
population would be cost-saving. In comparison, we found
expanded pravastatin use in similarly aged PLHIV less eco-
nomically attractive (i.e. cost-effective rather than cost-saving).
The main reason for this difference is Heller et al's inclusion
of individuals for whom statin therapy is already indicated
which pushes the ICER down. Moreover, they did not account
for reduced statin adherence over time. Increased survival
among PLHIV is also accompanied by an increased duration of
HIV management and associated costs which means, com-
pared with the general population, life-preserving interven-
tions must be cheaper to achieve cost-effectiveness.

An important consistency between our study and that of
earlier US statin studies was the impact of including a quality-
of-life decrement associated with pill burden [10,11]. In our
analysis, QALYs gained for pravastatin and pitavastatin quickly
became negative compared with the no statin group when we
included a small decrement in quality-of-life associated with
remembering to take a daily statin and the inconvenience of
doing so. Similarly, when a small pill burden was included in
their general population model, Pandya et al [10] found that
the optimal CVD risk score threshold for statin indication
increased three-fold (from 5% to 15% ten-year risk) at a will-
ingness-to-pay of $150,000/QALY gained. Current estimates
of quality-of-life decrement associated with pill use vary
widely [32]. Many adults in the general population may not be
using other medications and could therefore experience a
small quality-of-life decrement with having to take a daily sta-
tin pill. In contrast, PLHIV should be taking at least one ART
pill per day, hence, the burden of taking an additional daily pill
is likely to be small or negligible. Future research should seek

to verify this assumption as it is critical to the cost-effective-
ness of expanded statin use in PLHIV.

Although pravastatin is a preferred statin in PLHIV due to
its safe co-administration with ART, it is important to note
that it is not completely without ART interactions. Most nota-
bly, ritonavir-boosted darunavir (a protease inhibitor) can
moderately increase pravastatin levels [13]. Atorvastatin and
rosuvastatin exhibit good efficacy in PLHIV and generic ver-
sions are priced similarly to generic pravastatin [15,25].
Despite requiring careful dosing in combination with protease
inhibitors, atorvastatin and rosuvastatin may be useful alterna-
tives to pravastatin and our findings indicate they would be
cost-effective. We did not explicitly account for ART/statin
interactions in our model because, in practice, interactions can
generally be resolved by making a regimen or dose change
and, although inconvenient, do not tend to cause long-term
efficacy or safety concerns.

The average improvement in cholesterol associated with sta-
tin therapy leads to about a 15% to 20% reduction in major
ASCVD events [7]. Our model predicted smaller improvements
because we assumed a substantial reduction in statin adher-
ence after the first year of use, consistent with data from the
general population [20-22]. It appears that PLHIV have better
long-term statin adherence than the general population [12].
However, this requires further investigation.

It remains unknown whether the anti-inflammatory proper-
ties of statins further reduce the probability of ASCVD in
PLHIV. The Randomized Trial to Prevent Vascular Events in
HIV (REPRIEVE) study is currently investigating pitavastatin
for the primary prevention of ASCVD in PLHIV [33]. This trial
is expected to conclude in 2023 and will shed light on the
overall ASCVD preventative efficacy of statins in PLHIV. How-
ever, we have shown that the cost of pitavastatin would need
to drop substantially before it became cost-effective to
expand use for the primary prevention of ASCVD in PLHIV.
Importantly, REPRIEVE is also investigating the impact of sta-
tin use on various nNon-ASCVD outcomes, including AIDS-
defining illness, non-AlDS-defining cancer, renal disease and
cirrhosis [33] Although there is a paucity of literature support-
ing the benefit of statins in preventing non-ASCVD events,
[23] such evidence could alter our main findings.

There are several limitations to this study. First, we used
individual participant data from the D:A:D cohort, which is
mostly comprised of PLHIV in Europe. However, the demo-
graphics and baseline characteristics of this population are
similar to those of the US HIV population [34], and our mod-
elled event rates were consistent with those reported for sim-
ilarly aged US HIV cohorts [2,3,35]. For example in 2017,
approximately 75% of the US HIV population was male and
the median CD4 count was 608 cells/mm?, versus 71% and
650 cells/mm?® in our cohort. Although the racial composition
of the US HIV population is different from our cohort (e.g.
approximately 30% white in the United States vs. 55% in our
cohort), race is not included in the D:A:D equation and hence
had no bearing on our main findings. In a 2017 analysis of
data from the North American AIDS Cohort Collaboration on
Research and Design [35], TAMI incidence was 2.8, 5.8 and
8.8 per 1000 person years among PLHIV aged 40 to 49, 50
to 59 and >60 vyears respectively. Our base-case model, based
on a population with an initial median age of 51.1 years and
with mostly low to moderate ASCVD risk, produced a T1MI
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incidence rate of 4.4 per 1000 person years. Moreover, the
D:A:D dataset contains information on a wide range of
ASCVD risk factors [36]. Most large US HIV cohorts lack
information on ASCVD family history and stroke, and some
primarily or exclusively enrol PLHIV of a single sex [37-39].
Second, there is evidence suggesting that the D:A:D equa-
tion underestimates CVD risk among PLHIV in the United
States. However, this is based on an analysis of the HIV Out-
patient Study [40] which underestimates the prevalence of
ASCVD family history — a key variable in the D:A:D equation.
Furthermore, we found that our main conclusions were
unchanged when we used the pooled cohort equations with
HIV-associated hazard ratios to calculate TIMI and stroke
risk. Third, we were not able to adjust for the use of new
antiretrovirals such as integrase inhibitors as it is currently
not known what impact these agents have on ASCVD risk.
Finally, we had to estimate various model parameters using
data from the general population due to a lack of HIV-specific
data. Most of these parameters were associated with the
probability of recurrent ASCVD and the costs and quality-of-
life estimates for ASCVD. While it is plausible that these
parameters differ substantially between the general popula-
tion and PLHIV, our sensitivity analyses suggested that this
would have minimal impact on our main findings.

5 | CONCLUSIONS

At a willingness-to-pay threshold of $100,000/QALY gained,
expanding generic pravastatin use to PLHIV aged 40 to
75 years, stable on ART, and not currently using lipid-lowering
therapy was projected to be cost-effective for the primary
prevention of ASCVD. With substantial price reduction,
pitavastatin may be cost-effective compared with pravastatin.
These findings bode well for the expanded use of statins
among PLHIV in the United States. To gain greater confidence
in these conclusions it is important to generate strong, HIV-
specific estimates on the efficacy of statins and the quality-of-
life burden associated with taking an additional daily pill.
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LDL cholesterol reduction [8]

Table S12. Annual cost of HIV management [30]

Figure S1. Core model structure

Figure S2. Tornado plots showing the impact of changes in
model parameters on the incremental cost-effectiveness ratio
for pravastatin versus no statin

Figure S3. Tornado plots showing the impact of changes in
model parameters on the incremental cost-effectiveness ratio
for pitavastatin versus pravastatin
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