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EDITORIAL

Secondary Prevention of Myocardial 
Infarction in People Living With HIV Infection
Sebhat Erqou, MD, PhD; Maria C. Rodriguez-Barradas , MD

The advent and widespread uptake of antiretroviral  
therapy (ART) has transformed HIV infection into 
a chronic disease.1 With the dramatic decline in 

AIDS-related deaths, the life expectancy of people 
living with HIV (PLHIV) has increased significantly,1,2 
and with this, chronic diseases prevalent in the elderly 
general populations, including cardiovascular disease 
(CVD), have become important causes of morbid-
ity and mortality in PLHIV.3 Several epidemiological 
studies have demonstrated that PLHIV have higher 
incidence of heart failure (HF), myocardial infarction, 
ischemic stroke, and peripheral vascular disease.3–5 
Studies also indicate that PLHIV have worse clinical 
outcomes after CVD events, such as HF or myocardial 
infarction.6,7 These data highlight the need for under-
standing HIV-associated CVD and its complications 
and the need for evaluating both primary and second-
ary prevention interventions.

In this issue of the Journal of the American Heart 
Association (JAHA), Boccara et al8 report detailed 
CVD outcome data on 105 PLHIV and 195 matching 
HIV(−) controls who were admitted with acute coronary 
syndrome (ACS) to 23 coronary intensive care units 
across France. The participants were recruited in years 
2003 to 2006 and were followed up over a period of 

36 months. The authors found that, after accounting 
for potential confounders, HIV status was associated 
with significantly increased risk of recurrent ACS but 
not with major adverse cardiac and cerebral events, 
the study’s composite primary outcome composed of 
cardiac death, ACS, recurrent revascularization, and 
stroke. These findings are similar to those of a prior re-
port from the same cohort based on a 12-month point 
analyses of outcomes,9 and restriction of the pres-
ent analyses to events occurring beyond 12 months 
of follow-up found no significant association between 
HIV status and recurrent ACS, suggesting that the ob-
served association was mainly driven by events occur-
ring in the first 12 months after presentation with ACS. 
There was no significant association with HIV for the 
other components of the primary end point other than 
ACS. Breaking down recurrent revascularization out-
comes into urgent and nonurgent showed that PLHIV 
had a trend toward increased rate of urgent revascu-
larization (P=0.08) but not nonurgent revascularization 
(P=0.22), indicating that ACS was driving repeated re-
vascularization procedures in PLHIV. The rate of car-
diovascular death was the same for both groups (3%).

HIV status was also significantly associated with a 
secondary outcome of hospitalization for HF at 1 year, 
although the ejection fraction at baselines and 1-year 
after ACS was not different by HIV status. A similar find-
ing of increased HF hospitalization associated with HIV 
has been reported in a prior study based on the French 
Nationwide Hospital Medical Information Database, in-
volving 608 PLHIV hospitalized with acute myocardial 
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infarction and 1824 matched HIV(−) controls, with a 
follow-up of 12  months.10 Although this latter study 
reported a higher prevalence of ischemic cardiomy-
opathy among the HIV patients at baseline, the higher 
incidence of HF in the HIV group persisted after ad-
justing for history of ischemic cardiomyopathy. These  
observations suggest that the increased incidence of 
HF in PLHIV after myocardial infarction may be be-
cause of the high prevalence of underlying subclinical 
diastolic cardiac dysfunction in this population.11 The 
findings are also consistent with current knowledge 
that HIV status is independently associated with risk 
of incident HF.3,5

Similar to first CVD events, the incidence of recur-
rent CVD events may be attributable to traditional (eg, 
smoking, hypertension, and hyperlipidemia) and novel/
HIV-related (eg, immune dysregulation, inflamma-
tion, and ART) factors.3,4,12 Boccara et al8 attempted 
to explore the role of any disparity in medical treat-
ment of CVD and control of traditional risk factors in 
long-term residual risk of recurrent CVD. In this co-
hort, the frequency of statin prescription, aspirin use, 
and β-blocker use was comparable between PLHIV 
and HIV(−) controls at baseline, at discharge, and at 
follow-up. These findings contrast to other studies that 
showed underuse of statins and aspirin in both primary 
and secondary prevention settings.13,14 However, the 
study did find that PLHIV with ACS were more likely 
to have changes in their statin prescription and less 
likely to achieve lipid goals compared with their HIV(−) 
counterparts. The statin prescription changes may 
have been partially driven by considerations of drug-
drug interactions with ART regimens (eg, those that 
include starting or discontinuing protease inhibitors). In 
addition to the choice of statin drugs, the statin dose 
may have been affected by the same concern and may 
have led to suboptimal lipid concentrations, suggest-
ing the potential importance of addressing these fac-
tors in secondary prevention of CVD in PLHIV. Boccara 
et al8 also found that PLHIV were less likely to achieve 
smoking cessation. The findings with respect to smok-
ing are certainly not surprising given the high rate of 
smoking that is observed in PLHIV compared with 
HIV(−) individuals15 and highlights the need to develop 
interventions targeted to this patient population.

Immune dysregulation and chronic inflammation are 
considered important mechanisms in pathogenesis of 
CVD in PLHIV.16,17 Agents that block specific inflam-
matory pathways have demonstrated effectiveness in 
preventing CVD in HIV(−) individuals, and preliminary 
studies suggest similar effect in PLHIV, highlighting 
the importance of investigating inflammation-related 
factors in secondary prevention of CVD in PLHIV.16 
Inflammatory markers, such as CRP (C-reactive 
protein) and interleukin-6 concentrations, were not 
reported in the present study, as they are not usually Ta
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included in the routine evaluation of patients admitted 
with ACS. In addition, in contrast to prior studies show-
ing the role of HIV-specific factors, such as cluster of 
differentiation 4 count and viral load, being associated 
with incidence and prognosis of coronary events,4,18 

the present report did not find significant association 
between these HIV biomarkers and recurrent cardiac 
events.

This study is one of only a handful of studies7,10,12,19–22 
specifically investigating CVD outcomes in HIV after a 

Figure.  Recurrent cardiovascular event: people living with HIV (PLHIV) vs HIV(−) controls.
The effect estimates are unadjusted odds ratios (ORs), but cases and controls have been matched on certain variables in most of the 
studies, as shown in the Table. References: current study8; Badr, 201519; Carballo, 20157; Lorgis, 201310; Ren, 200920; Boccara, 200621; 
Hsue, 200412; and Matetzky, 2003.22 ACS indicates acute coronary syndrome; HF, heart failure; MACE, major adverse cardiac event; 
MI, myocardial infarction; and Revascularization, percutaneous coronary intervention or coronary artery bypass graft.
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first ACS event (Table). The authors investigated a wide 
range of CVD outcomes, offering deeper insight into 
the impact of HIV on prognosis of CVD events and po-
tential mechanisms. They also studied secondary pre-
vention strategies that might influence these outcomes. 
By contrast, most prior studies7,10,12,21 evaluated and 
reported on more limited numbers of post-ACS CVD 
outcomes and did not generally look at secondary pre-
vention strategies. Two publications19,20 that reported 
on a wider range of recurrent CVD outcomes in PLHIV 
studied only patients who received percutaneous cor-
onary intervention and included patients who received 
percutaneous coronary intervention for stable angina. 
This study, on the other hand, investigated PLHIV ad-
mitted with ACS, rather than stable angina, which has 
different pathological mechanism to ACS, and did not 
limit participation to those who received percutaneous 
coronary intervention.

The present publication complements findings from 
the authors’ prior 1-year report9 on the same cohort by 
extending the follow-up to 3 years and demonstrating 
that the impact of HIV status on recurrent ACS was 
mainly within the first year after the index event, point-
ing to a potential window of opportunity for more ag-
gressive preventive interventions, including addressing 
the 2 modifiable traditional risk factors (smoking and 
low-density lipoprotein cholesterol) that were less ad-
equately treated in their study cohort. Whether these 
findings and potential interventions are generalizable 
to other HIV-ACS populations or more recent cohorts 
may be tested in future studies. The current study also 
supplements the prior report by exploring secondary 
outcomes, including HF hospitalizations, which were 
higher in PLHIV. Only 2 other studies10,22 of those listed 
in the Table reported on HF outcome.

Despite the authors’ effort to maximize the 
power of their study by implementing a multicenter 
collaboration of 23 coronary intensive care units 
across France, the study may have been powered 
to detect only strong associations (eg, ≈2-fold in-
crease in relative risk) between HIV status and the 
CVD. As indicated by the authors in the article, the 
study had 80% power to detect a relative risk of 
1.8 at a significance level of 0.05 if the incidence 
of the outcomes among HIV(−) controls was 25% 
over the 3-year follow-up period. The incidence of 
CVD events, even for the primary composite out-
come of major adverse cardiac and cerebral events 
in the HIV(−) controls, was only 15.1%; hence, the 
power of the study to detect significant associa-
tion between HIV status and major adverse cardiac 
and cerebral events would have been considerably 
lower, even if the underlying relative risk was 1.8. 
Therefore, the nonsignificant multivariable hazard 
ratio of 1.6 (95% CI, 0.67–3.82) may have been 
because of lack of statistical power. Specifying 

composite outcomes, such as major adverse car-
diac and cerebral events, can be useful to increase 
the power and relevance of a study; however, that 
is only the case if the exposure of interest is ex-
pected to have comparable effect on the compo-
nent outcomes, which may, arguably, not be the 
case for stroke. The power of the study could actu-
ally be diluted if some of the component outcomes 
are not associated with the exposure of interest. 
Nonetheless, putting the findings of this study in 
context of prior reports of recurrent CVD outcomes 
after ACS, percutaneous coronary intervention, or 
both shows that HIV is associated with certain re-
current CVD outcomes (Figure).

Having been conducted in the period from 2003 
to 2006, the study may not capture current prac-
tices in cardiovascular care and the impact of con-
temporary ART and HIV care (eg, the study cannot 
provide insight into newer ART regimens that could 
influence lipid profiles and affect selection of statins). 
Indeed, this cohort had at baseline a high rate of li-
podystrophy (49%), a complication of ART that is not 
seen in similar frequency in more recent ART peri-
ods and can affect CVD incidence and outcomes. 
Future large-scale prospective studies or collabora-
tive meta-analyses powered to allow for detection of 
differences in individual CVD outcomes, with a more 
detailed analysis of the impact of HIV-specific risk 
markers and based on more recent data, could yield 
further details useful to improve the cardiovascular 
care of PLHIV and optimize secondary prevention 
strategies.
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