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EDITORIAL COMMENT
Cardiovascular Prevention in People
Living With HIV
Is There a Rationale to Move Beyond Aspirin?*
Johanne Silvain, MD, PHD,a Mathieu Kerneis, MD, PHD,a Franck Boccara, MD, PHDb
A t the end of the year 2019, people living with
HIV (PWHIV) in the United States were esti-
mated to be 1.2 million people aged 13 years

and older with approximately 35,000 to 40,000 new
HIV infections per year. Antiretrovirals (ARTs) have
revolutionized the lives of PWHIV, reducing the
direct impact of HIV as a cause of premature death
and prolonging life expectancy of treated patients.
However, PWHIV have an important excess of
morbidity and mortality related to cardiovascular dis-
eases. Even in well-treated population of PWHIV tak-
ing ARTs, studies found an increased risk of both first
and recurrent acute coronary syndromes (ACS) as
compared to the risk for the general population.1,2

The underlying mechanism of this high residual risk
of both disease occurrence and recurrent events is
multifactorial, including an earlier and higher rate
of traditional cardiovascular risk factors (smoking,
illicit drug use, diabetes mellitus), metabolic
disorders associated with some ARTs, chronic inflam-
mation caused by the virus itself (reservoir cells), and
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medical inertia caused by potential drug-drug inter-
action between some ARTs (eg, protease inhibitors,
cobicistat) and some cardiovascular therapies (eg,
statins, P2Y12 inhibitors, warfarin).

Increased platelet reactivity has been associated
with the risk of atherothrombotic cardiovascular
events and can be considered an integrative cardio-
vascular risk factor, reflecting not only the impact of
the presence of global effect of traditional and
nontraditional risk factors but also the adequate
response to antiplatelet preventive therapy. Indeed,
both “baseline” and “on-treatment” platelet reac-
tivity were found to be associated with recurrent
cardiovascular events in PWHIV taking ARTs.3 The
causes of this increased platelet reactivity are
complex and are potentially explained by the inter-
nalization of the virus into platelets observed in pa-
tients with high viral load, the role of hepatitis C and
B viruses, and the effects of the higher levels of both
proinflammatory cytokines and coagulation markers
observed in PWHIV compared with in patients who
are uninfected. Some effects are drug related, such as
the effect of first generation of protease inhibitors on
the purinergic system ectoenzymes of the platelets
and the interaction between some ARTs with the cy-
tochrome P450, which are 2 factors implicated in the
observed increased on-treatment platelet reactivity
and poor response to antiplatelet drugs. Other effects
such as the impact of recreational cannabis and/or
cocaine use, habits that have been frequently
observed in ACS studies involving PWHIV (between 2
and 4 times higher rate of use than in the general
population), on platelet reactivity and aggregation
remain controversial because of a lack of evidence.

Regardless of the mechanism, the higher risk of
cardiovascular atherothrombotic events associated
with increased platelet reactivity has been histori-
cally prevented by aspirin, which remains the
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preferred single antiplatelet therapy in PWHIV with
asymptomatic atherosclerosis or stable coronary
artery disease as well as in the general population.
Cardiovascular prevention is a major concern in
PWHIV, who are categorized as a high cardiovascular
risk population, and consists of the promotion of
lifestyle modifications and the prescription of the
2 types of drugs—high intensity statins and anti-
platelet therapy—that are effective in reducing
their increased cardiovascular risk mostly related to
atherothrombotic events.

A preliminary biological randomized trial that
compared the effects of 100 mg aspirin, 300 mg
aspirin, or placebo suggested that inhibition of cyclo-
oxygenase (COX)-1–mediated platelet activation does
not significantly improve HIV-related immune acti-
vation and endothelial dysfunction. In this issue of
JACC: Basic to Translational Science, Marcantoni et al4

present the results of a new randomized open-label
study performed among PWHIV taking ARTs, evalu-
ating for the first time whether a strategy based on
clopidogrel would provide better platelet inhibition
than aspirin would. In this study the primary measure
outcome was platelet aggregation to arachidonic acid
(for those assigned to the aspirin group) and adeno-
sine diphosphate (ADP) (for those assigned to the
clopidogrel arm) and the secondary measures evalu-
ated platelet activity and the platelet’s ability to
induce endothelial inflammation in vitro. They
compared 3 groups: patients without any antiplatelet
therapy (control patients); patients treated for
14 days with aspirin 325 mg loading dose followed by
81 mg/d; or patients treated for 14 days with clopi-
dogrel 300 mg loading dose followed by 75 mg/d. The
key findings of this study by Marcantoni et al4 can be
summarized as follows: First, their study demon-
strated that despite a broader ability of aspirin to
reduce platelet aggregation in response to arach-
idonic acid and ADP, platelet receptor expression was
not affected by aspirin. Second, clopidogrel, which
logically decreased ADP (but not arachidonic acid),
induced platelet aggregation and also reduced
P-selectin and platelet activation complex (PAC)-1-
expression, suggesting that platelet activation
markers are not solely dependent on COX-1
signaling. Finally, their study provided interesting
exploratory findings regarding the ability of anti-
platelet therapies to modulate platelet cell effector
functions on endothelial cells using an elegant
analysis of the proinflammatory transcriptomic
signature showing that clopidogrel treatment, as
compared to aspirin therapy and no antiplatelet
therapy, has the capacity to decrease the platelets’
ability to promote endothelial proinflammatory and
interferon gene expression.

Marcantoni et al4 should be congratulated for
conducting this small but well-performed biological
randomized trial and bringing some additional
knowledge to the field of cardiovascular prevention
in PWHIV. The demonstration of an interplay
between platelet activation and inflammation is
probably the most interesting result of the presented
work in an era where thromboinflammation has risen
as a potential therapeutic target. Their study sug-
gests, almost 30 years after the publication of the
CAPRIE (Clopidogrel Versus Aspirin in Patients at
Risk of Ischaemic Events) trial, that inhibition of the
P2Y12 receptor with clopidogrel may provide better
benefits in terms of atherothrombotic events
prevention for PWHIV than aspirin, which is the
standard of care. Unfortunately, sufficient clinical
data on the comparison of aspirin versus a P2Y12

receptor are not available for PWHIV, and we must
compile the results of this hypothesis-generating
biological study with existing evidence from studies
of the general population. A recent meta-analysis
pooling the results of 9 randomized trials (5 with
clopidogrel and 4 with ticagrelor) has compared the
clinical effect of a monotherapy with a P2Y12 inhibitor
versus aspirin for secondary prevention in patients
with atherosclerotic vascular disease (cardiovascular,
cerebrovascular, or peripheral artery disease).5 In line
with the CAPRIE trial, but this time with the addi-
tional data of ticagrelor monotherapy, a more potent
P2Y12 inhibitor than clopidogrel, and with more sub-
jects exposed (n ¼ 61,623), Aggarwal et al5 found that
P2Y12 inhibitors, compared with aspirin monotherapy,
significantly reduced the risk of major adverse cardiac
events by 11% and myocardial infarction by 19% with
no significant differences in the risk of stroke or all-
cause mortality nor in term of the risk of major
bleeding. Importantly, these results were consistent
for clopidogrel monotherapy despite the known
phenomenon of cytochrome P450 (CYP) 2C19 genetic
resistance giving the choice between clopidogrel or
ticagrelor as an option for monotherapy instead of
aspirin.

All together these data would set, in theory, the
ground for specific clinical studies in the high-risk
population of PWHIV taking ARTs; however, the
small biological and clinical differences observed
seem to exclude the use of a clinical endpoints for
such comparison. In clinical practice, physicians
should be aware that ticagrelor is metabolized by CYP



FIGURE 1 Atherothrombotic Risk and its Prevention in PWHIV

Atherothrombotic risk and its prevention in people living with HIV (PWHIV). ART ¼ antiretroviral; CV ¼ cardiovascular.
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3A4/5 and should not be prescribed in PWHIV taking
protease inhibitors or cobicistat (potent inhibitors of
CYP 3A4/5) because doing so could lead to the risk of
major bleeding (increased exposure to ticagrelor).
The same contraindication is available for clopidogrel
(prodrug) and protease inhibitors or cobicistat but
with the opposite pharmacologic effect, leading to a
decreased exposure to clopidogrel. Therefore, after
an ACS in PWHIV taking a protease inhibitor or cobi-
cistat, the P2Y12 of choice associated with aspirin is
prasugrel. However, new ARTs such as integrase in-
hibitors, which are becoming predominantly pre-
scribed, have no potential drug-drug interaction with
any P2Y12 inhibitors.

Finally, the presented work underlines the
increasing role of thromboinflammation as a potential
therapeutic target in atherothrombosis prevention.
Indeed, besides their “classic” role in aggregation,
platelets may also act as important inflammatory
mediators, which is particularly true in PWHIV where
platelets are more adherent to endothelial cells
and monocytes than they are in the general popula-
tion, leading to a chronic proinflammatory state.
Platelets-leucocytes interaction is now recognized
as an important trigger for intercellular signaling
and synthesis of hemostatic and inflammatory medi-
ators, particularly in chronic viral infections (HIV,
hepatitis C virus)6 or recently demonstrated in acute
infection by the SARS-CoV-2 virus leading to a
specific endotheliopathy and high level of
thromboinflammation with increased acute throm-
botic events in patients who are critically ill with
COVID-19. Thus, targeting P2Y12-mediated platelet
reactivity with clopidogrel is a seductive therapeutic
alternative to aspirin and represents a promising
strategy to reduce proinflammatory platelet-
endothelia interactions and the associated risk of
atherothrombosis in PWHIV (Figure 1). Such effect
remains to be verified by more evidence in order to be
confirmed; however, it seems there are few (possibly
no) disadvantages to using clopidogrel instead of
aspirin in this high-risk population.
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