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While modern drug therapy has improved survival of patients with
immune deficiency virus (HIV) infection, the rate of myocardial in-
farction among affected individuals has increased by 50% [1]. This is
not explicable by conventional cardiovascular (CV) risk factors and
could relate to HIV infection itself or to specific drug treatments [2].

In this issue of Atherosclerosis, Gencer et al. [3] aimed at evaluating
PCSK9 as a risk determinant of atherosclerotic CV risk in HIV* patients
taking into account that among these subjects, unhealthy lifestyles, e.g.
use of marijuana, may have further raised risk [4]. In this cross-sec-
tional study including 239 HIV*' patients of the Swiss HIV Cohort
Study, the authors found that the potential predictors linked to varia-
tion in plasma PCSK9 levels were daily marijuana consumption and low
CD4 counts (< 200 cell/pL) [3]. Considering that the mechanisms un-
derlying HIV-associated atherosclerosis and the ability to predict which
individual is at higher risk are still unclear, the present findings high-
light some important points worthy of consideration, i.e. does the re-
ported association with PCSK9 afford a new therapeutic opportunity or
is it a red herring?

In the conclusion, Gencer et al. advocate to plan a randomized
controlled trial assessing PCSK9 inhibitors in HIV ™ patients to improve
control of dyslipidemia [3]. Indeed, if we follow the axioma that (i) in
the present study higher PCSK9 levels correspond to higher levels of
total and LDL-cholesterolemia and (ii) in previous findings, risk esti-
mating pooled cohort equations performed better than data-derived
models incorporating HIV-specific variables [5], LDL-C lowering may
be considered a valid therapeutic approach to be pursued. A retro-
spective cohort study recently showed that in HIV* patients statin in-
itiation led to a lower than expected LDL-C reduction, highlighting an
unmet need for atherosclerotic cardiovascular disease risk reduction
[6].

Although PCSK9 inhibition has been associated to an indisputable
CV benefit in non-HIV™ subjects, it should be considered that, besides
dyslipidemia, inflammation may play a key role in the atherosclerotic
process in people living with HIV [7]. Compared with people without
HIV and C-reactive protein (CRP) levels in the normal range, the odds
ratio was found to be 2-fold higher in those with increased CRP and HIV
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infection [8].

At present, the lack of efficacy of PCSK9 inhibitors on CRP [9] does
not indicate a prominent role for these agents in the HIV setting, al-
though data on RCTs evaluating efficacy on LDL-C of evolocumab in
HIV" subjects with hyperlipidemia and/or mixed dyslipidemia
(NCT02833844) are eagerly awaited. A different primary endpoint is
that of the EPIC-HIV (effect of PCSK9 inhibition on CV Risk in treated
HIV Infection) study with alirocumab evaluating PCSK9 inhibition on
vascular inflammation, endothelial function, and non-calcified plaque
(NCT03207945). It should be noted that in HIV" patients inhibition of
IL-1 by canakinumab has led to a reduction of arterial inflammation
[10]. Indeed, Subramanian et al. demonstrated that individuals with
HIV but without known coronary artery disease had an increased ar-
terial inflammation [11]. For this reason, evaluation of lipoprotein (a)
[Lp(a)] levels, a marker of arterial wall inflammation and CV risk [12],
would have strengthened the conclusions raised by Gencer et al. [3]. Lp
(a) levels are raised by antiretroviral therapy contributing to promote
atherosclerotic CV disease risk in HIV* individuals [13].

In the still debated scenario of HIV and elevated CV risk factors,
identifying nontraditional risk factors, e.g. PCSK9 levels, is another hint.
In the present manuscript, PCSK9 levels, in the same range of those in
non-HIV infected people, do not seem related to high CV risk, as as-
sessed by the Framingham risk score [3]. The clinical relevance of
measuring PCSK9 plasma levels may be hindered by the complexity of
PCSK?9 biology at the transcriptional and translational levels being lipid
lowering therapies, e.g. statins, and inflammation, i.e. HCV co-infection,
possible triggers [14]. All of these confounders were taken into con-
sideration by the authors who chose a statin naive cohort with 1% of
HIV/HCV co-infections. Indeed, in a previous report, Kohli et al.
showed that HIV™" patients on statin therapy and co-infected with HCV
had higher PCSK9 levels vs HIV-monoinfected individuals [15]. More-
over, the Authors did not find any association between PCSK9 levels
and the use of abacavir, a protease inhibitor previously associated with
an increased risk of MI [16], independent of dyslipidemia [17].

Finally, although in the general population the effect of marijuana
on CV risk factors and outcomes, including stroke and myocardial
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infarction, is unclear [18], marijuana use per se represents a CVD risk
factor in HIV-infected individuals, independent of tobacco smoking and
traditional risk factors [19]. In this scenario, the findings by Gencer
et al., reporting daily marijuana consumption as a potential predictor of
raised PCSK9 levels, may put PCSK9 at the crossroad between mar-
ijjuana consumption and the detrimental effects on atherosclerosis.
However, the lack of any pathophysiological mechanism beyond this
assumption along with the concept that low dose oral cannabinoid
therapy reduces progression of atherosclerosis in mice [20], leave this
point open.

The conclusion by Gencer et al. is that the use of PCSK9 inhibitors to
improve the control of dyslipidemia in HIV*' patients should be en-
couraged. However, two open questions remain: the long-term safety of
these agents and the cost-effectiveness, this last possibly restraining
patients’ access to the drug and the impact on long-term adherence
[21]. Moreover, it should be considered that HIV" patients often dis-
play hypertriglyceridemia with reduced HDL-C, particularly in cases of
onset at a young age [22], frequently of difficult drug handling in daily
practice. Dysfunctional HDL from HIV* individuals has been also found
to have an enhanced ability to promote foam cell formation ex vivo, as
well as to have a reduced antioxidant function [23]. Reports on tri-
glyceride lowering/HDL raising drugs (e.g. fenofibrate or EM niacin),
despite raising HDL-C, failed to show benefit on endothelial function or
inflammatory markers in patients with well controlled HIV infection
[24]. Since a possible renal risk of fibrates [25], may be feared in HIV
patients, the use of n-3 PUFAs, proven to be effective in HIV associated
hypertriglyceridemia [26], is worthy of evaluation, after the positive
outcome of the secondary CV prevention REDUCE-IT (Reduction of
Cardiovascular Events with Icosapent Ethyl-Intervention Trial) study
using high dose purified icosapent ethyl [27].
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