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Abstract

Purpose of Review: People with HIV continue to have an excess burden of cardiovascular
disease compared to the general population. The reasons for these disparities in cardiovascular
disease include HIV-specific risk enhancers, traditional atherosclerotic cardiovascular disease risk
factors, and sociodemographic disparities, all of which are ripe targets for intervention.

Recent Findings: Accurate risk prediction of atherosclerotic cardiovascular disease remains
difficult, and cardiovascular risk for people with HIV may be underestimated in the absence

of HIV-specific risk enhancers. Despite this increased cardiovascular risk, people with HIV are
undertreated and often placed on inadequate lipid lowering therapy. Structural racism and HIV-
related stigma play a role, and provider-level and structural-level interventions to encourage early
identification and treatment of persons at high risk are necessary.

Summary: Persons with HIV should be screened with existing cardiovascular risk prediction
tools, and those at high risk cardiovascular disease should be promptly referred for lifestyle and
pharmacologic interventions as appropriate. System-level implementation research is ongoing in
attempts to narrow the gap in cardiovascular care, particularly for vulnerable communities in low
resource settings.
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Introduction

Dramatic progress in the treatment of HIV/AIDS has shifted the paradigm of HIV to a
managed chronic disease. With this shift to chronic disease has been an attendant rise in the
burden of cardiovascular disease (CVD) in people with HIV (PWH). Epidemiologic studies
in a variety of care settings reveal significantly elevated risks of various CVD manifestations
for PWH compared to controls, including myocardial infarction (Ml), heart failure (HF),
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and sudden cardiac death (SCD), and stroke, even after accounting for common CVD risk
factors.1~7

Efforts to understand the reasons for this elevated risk have identified several areas which
contribute in unique but synergistic ways to CVD risks among PWH: (1) HIV-related factors
such as sustained viremia, immunologic progression/non-response, viral co-infections, and
related chronic immune activation;®9 (2) traditional CVD risk factors elevated among PWH,
ranging from dyslipidemia to cigarette smoking;10-12 and (3) sociodemographic disparities
and HIV-related stigma, which contribute to psychosocial stress and adversely affect access
to and provision of care for chronic noncommunicable conditions such as CVDs.13-18
Taken together, these factors contribute to elevated CVD risk but also increase barriers to
CVD prevention and therapy among PWH. Understanding and addressing these factors in a
comprehensive, integrated manner is necessary to achieve progress in CVD prevention and
treatment of PWH.19 Accordingly, this review focuses on these unique areas of CVD risk
among PWH, with a particular focus on major gaps and emerging practical targets to reduce
CVD risk and morbidity among PWH (Figure 1).

Incorporating HIV-Specific CVD Risk Enhancers into CVD Prevention and Treatment

Over the past 15 years, considerable evidence has accumulated outlining the contributions of
sustained viremia, incomplete immunologic recovery (often marked by low CD4 count and
CD4/CD8 ratio), and co-infection with viruses such as hepatitis C to a chronic inflammatory
state in PWH. These factors are directly linked to increased risks of CVDs including
myocardial infarction and stroke among PWH and thus have been termed HIV-related

CVD risk enhancing factors.2:520.21 These HIV-related CVD risk enhancers and their
contributions to CVD are covered elsewhere in this review series and have been previously
discussed in detail.8:21.22 Therefore, our focus in this section is on briefly outlining these
risk enhancers, followed by a discussion of how to address them in CVD risk-reducing
interventions.

Fundamentally, HIV-related contributors to chronic inflammation derive from initial
infection followed by the death and depletion of infected CD4 cells with variable and

often incomplete immunologic recovery.8:23 These changes result in vulnerability to co-
infection and unresolving inflammatory bias, with defects in inflammation-regulating
immunity.2224 This can affect the pathogenesis of diverse CVDs in a number of ways. HIV-
associated inflammation, which can persist even in those with controlled HIV, accelerates
progression of atherosclerosis and is linked with inflammatory markers such as IL-6 and
D-dimer.8:2 Similarly, while the mechanistic link between HIV and cardiomyopathy remains
incompletely understood, chronic inflammation has been linked to endothelial activation and
high levels of cytokines that directly injure cardiomyocytes.2> PWH are thought to have an
exaggerated response to ischemia engendered by the abnormal immune response, leading

to increased cardiac damage and dysfunction after M1.28 Accordingly, cardiac magnetic
resonance imaging (CMR) and autopsy studies of PWH have shown increased extracellular
volume and interstitial fibrosis compared to HIV-uninfected controls.”+26:27

Although the precise underlying mechanisms by which inflammation drives end-organ
disease pathogenesis may differ by CVD manifestation, there are common threads that are
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practically targetable for CVD risk reduction. Perhaps the most important mechanistically
“upstream” means by which to address HIV-related CVD risk enhancers is to ensure
immediate and sustained virologic suppression with ART. Despite widespread (though
not ubiquitous) ART and sustained virologic suppression in the current era, PWH with
sustained virologic suppression may still have histories of sustained viremia, incomplete
immunologic recovery, and residual HIV/ART-related metabolic and lipid abnormalities
that can contribute to residual CVD risk. An additional complicating factor is an evolving
understanding of the metabolic and cardiovascular effects of newer antiretroviral therapy,
such as potential implications of integrase inhibitor-associated weight gain.28-30

Incorporating these factors into practical clinical risk stratification remains challenging
absent HIV-specific CVD risk stratification tools; general population CVD risk estimators
underestimate CVD risk among PWH.31:32 Therefore, a reasonable interim approach to
CVD risk stratification, as outlined in the 2019 American Heart Association (AHA)
Scientific Statement on HIV and CVD, is to consider the presence of HIV-specific risk
enhancing factors in evaluating the CVD risk of PWH. In the AHA statement, the authors
proposed that with HIV-specific risk-enhancing factors, the actual CVD risk for a person
with HIV may be 1.5- to 2-fold higher than predicted by general population estimators,
whereas the risks may not differ much in absence of HIV-specific risk enhancing factors.
Since the AHA statement was published, newer data from two distinct US based HIV
cohorts indicate that the difference in Ml risk for PWH vs HIV-uninfected risk factor
matched controls has actually increased since 2010:33 indeed, PWH without risk enhancing
factors may still have excess CVD risk, estimated to be approximately 1.1- to 1.2-fold.

The purpose of incorporating HIV-specific risk enhancers into an overall estimate of CVD
risk is to provide some guidance for CVD-preventive therapeutic interventions, discussed in
the final section of this review. Regarding novel inflammation-targeted therapies, although
these have been studied with varying effects in the general population,3* the optimal
balance between benefit (reducing excess and deleterious inflammation) relative to risk
(immunosuppression, infectious susceptibility) in PWH remains an open question.3>-37

General Cardiovascular Risk Factors Enhanced in PWH

Traditional risk factors such as hypertension, diabetes, dyslipidemia, and smoking are highly
prevalent among PWH. Rates of hypertension and diabetes in PWH on ART are higher

than HIV-uninfected matched controls.38-40 The prevalence of tobacco smoking in persons
with HIV ranges from 40-70%, about twice as high as the general population.#142 Yet,
hypertension and diabetes are severely undertreated in PWH: these contribute to low rates
of overall CVD risk factor control among PWH, with <2% of PWH having optimally
controlled CVD risk factors in a recent study.*3

Dyslipidemia is also highly prevalent in PWH, related to a combination of chronic
inflammation as well as off-target effects of specific antiretrovirals.*44° Evidence-based
and effective treatments for HIV-related dyslipidemia remain lacking and statins remain
the default therapy. HIV-focused lipid optimization remains an area in need of substantial
clinical and implementation research, as the target lipid class affected most by statins, low
density lipoprotein (LDL)-cholesterol, is less affected in PWH than other lipid markers
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such as triglycerides (elevated in PWH) and HDL-cholesterol (decreased). Although several
studies have evaluated statins and subclinical endpoints in HIV,46-48 no large clinical CVD
endpoint-driven trials of statins among PWH have been completed. A large, international
randomized controlled trial, REPRIEVE, is underway to compare statins versus placebo

in PWH for primary prevention of atherosclerotic CVD (ASCVD).#? Studies are also
evaluating the role of PCSK9 inhibition in reducing arterial inflammation in HIV.45:49

Other behavioral factors also may increase risk for CVD in PWH. Heavy alcohol use has
been linked to a 30-40% increased risk of both ASCVD and heart failure among PWH,

an association that was not as apparent in the general population.12 The number of studies
evaluating the impact of other substance use on CVD in this population is sparse. One

study observed a similar rate of MI and stroke in persons who inject drugs with HIV
compared to those who did not inject drugs, but data on which injection drugs used were not
collected.®® Morbidity and mortality from substance use may also be inaccurately labeled as
cardiovascular disease. A recent autopsy study of PLWH with sudden cardiac death found
that occult overdose was responsible for many of the presumed instances of sudden cardiac
death, possibly leading to an over-inflation of the rates of SCD.’

Sociodemographic and Psychosocial Contributors to HIV-Associated CVD Risk

The overall social, demographic, and economic profile of PWH differs from the general
population with particular enrichment for marginalized groups.>! For many Black persons
with HIV, factors such as structural racism, geographic redlining, and increased physiologic
stress may contribute CVD-related outcomes.>2:53 Even among PWH, significant disparities
exist by race. Data from the VACS showed that Black and Hispanic patients with HIV had
higher mortality rates and a greater number of medical comorbidities, despite no significant
differences in ART medication prescription and adherence.1* Reasons for these racial
disparities are multifactorial, but one key component is undertreatment of co-morbidities.>?
As discussed previously in this review, the prevalence of comorbid conditions such as
diabetes and hypertension contributing to cardiovascular disease risk in PWH are high. A
recent study of more than 20,000 veterans in the VACS cohort found that Black veterans
with HIV were not only less likely to be prescribed ART and achieve viral control, but

also had lower rates of hypertension and diabetes control, as well as decreased lipid
monitoring.13 Additionally, in a separate study, Black and Hispanic PWH with clear
indications for statin therapy were significantly less likely to receive appropriate statin
therapy compared with white PWH.54

Persons with HIV have historically also had an elevated prevalence of other factors
associated with social vulnerability, stigma, and chronic stress. Persons who identify as

men who have sex with men (MSM) comprise only 4% of the US population based on
community survey estimates but accounted for 69% of new HIV diagnoses in 2019 5556,
Similarly, persons who inject drugs accounted for 7% of new HIV infections but represented
only 0.30% of the US population.?9:%> Both MSM and persons who inject drugs have
historically experienced significant social stigma associated with disparities in care, but
evidence describing the intersection of these groups with HIV and CVD are limited.
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Stigma and discrimination against PWH continue to be a significant challenge even

in the current era.1® This stigma has been strongly linked to increased mental illness,

poor access to and usage of care (discussed more in detail in the section below), and
decreased adherence to antiretroviral therapy, all of which have been implicated in worse
cardiovascular outcomes.®® Depression in particular has been strongly associated with worse
cardiovascular health in VA cohorts; a diagnosis of MDD was linked with a 30% increased
risk of incident MI and a 70% increased risk of incident HF in veterans with HIV, even after
adjustment for confounders.10-59

Implementation Gap: Inadequate CVD Risk Factor Control among PWH

As discussed above, a combination of immune-inflammatory, traditional CVD-risk
factor-driven, and social factors contribute to heightened risks for CVD among PWH.
Unfortunately, further exacerbating these risks are individual and system-level inadequacies
in CVD risk factor control. In a large analysis of over 200,000 outpatient visits, PWH who
are at high risk for cardiovascular events were treated significantly less aggressively with
statins and antiplatelet therapy when matched by propensity score with HIV-uninfected
controls.59 Less than 25% of patients with HIV who met guideline thresholds for

statin therapy such as existing atherosclerotic cardiovascular disease, diabetes mellitus, or
dyslipidemia were on statin therapy at the time of their visit. Not only are PWH less likely
to be prescribed statin therapy, but they also tend to be on lower potency statins after

acute coronary syndrome. Most individuals were prescribed moderate intensity statins rather
than high intensity, with worse lipid panels when compared with HIV-uninfected controls.16
Aside from HIV-related stigma, another postulated reason for pharmacologic inequity in
this population is fear of drug-drug interactions with antiretroviral therapy. Even beyond
pharmacologic therapy, PLWH are also much less likely to receive PCI after presenting with
acute myocardial infarction and more likely to receive a bare metal stent over drug eluting
stent.17

Strategies for Improvement

Given the multiple factors leading to health disparities in PWH as described in the previous
sections, strategies to combat these disparities must be multi-pronged (Figure 1). The
pathologic underpinning for ASCVD in HIV is relatively well elucidated, but mechanisms
for the increased risk of HF, particularly heart failure with preserved ejection fraction, and
SCD risk are less clear, perhaps related to the highly heterogeneous tissue-level pathology
of each of these conditions. In any case, understanding these mechanisms is key to refining
future targets for intervention. In the meantime, it is important to consider individual-level
and system-level strategies to address major gaps in the provision of CVD prevention and
treatment of PWH.

On an individual level, identifying, preventing, and intervening on diverse HIV-related risk
factors is key. PWH who are at high risk for CVD based on traditional risk factors and
HIV-specific risk enhancers must be better identified by providers. They must be screened
and appropriately referred for lifestyle and pharmacologic interventions when appropriate.
Smoking cessation should be a cornerstone of CVD prevention among PWH given its
considerable population-attributable contribution to HIV-related CVD risk.11:42 The 2019
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AHA Scientific Statement continues to provide useful guidance on risk stratification and the
prevention and treatment of ASCVD for PWH, even with the recent data discussed above
on underestimation of CVD risk in those without obvious HIV-related risk enhancers.21:33
In the absence of large-scale clinical endpoint-driven randomized controlled trial data, a
reasonable interim approach remains consideration of statins for individuals at moderate

or higher risk for ASCVD. Certainly, there are no indications that PWH with existing

CVD should be treated less aggressively with guideline-directed therapies for atherosclerotic
CVD (ASCVD) or heart failure than people without HIV. Considerations for drug-drug
interactions do exist, particularly with potent boosters such as cobicistat, but the risks/
benefits of measures such as halving the maximal statin dose in these PWH remain to be
investigated. Likewise, the risks versus benefits of investigational inflammation-targeted
therapies for PWH remain to be defined. An additional important but understudied
consideration is the incorporation by providers of psychosocial factors such as substance
use, housing instability, and chronic stigma-related stress that may drive risk.

In addition to provider-level interventions and maintenance of a low threshold to consider
CVD-preventive interventions and/or diagnostics in PWH, system-level approaches to
comprehensively incorporating CVD prevention and treatment into chronic care of PWH

is necessary. Most prior focused interventions have targeted disparities in the use of ART
and viral control. There are few existing implementation studies specifically targeting
cardiovascular disparities in PLWH. The National Heart, Lung, and Blood Institute has
taken note and is now funding five research teams conducting implementation studies

to combat chronic comorbidities experienced by those with HIV, many of which are
cardiovascular.51 There are a variety of interventions that include nursing led care
coordination for blood pressure and cholesterol management, patient activation strategies for
ASCVD risk reduction, and behavioral economics informed feedback for providers through
peer comparisons of statin prescription.1961 Another study, recognizing the contribution of
mental illness to CVD in PLWH, addresses patients’ trauma history to increase engagement
in care.1 Implementation-focused studies such as these will be critical in narrowing the gap
in cardiovascular care.

Conclusion

There are significant cardiovascular disparities in ASCVD, heart failure, and sudden cardiac
death for PLWH. Reasons for gaps in care are multifactorial and include HIV-related
inflammation, specific antiretroviral therapies, behavioral and socioeconomic factors, and
differences in provision of care. While ongoing research that seeks to further elucidate the
link between HIV and cardiovascular disease is critical, known CV risk factors must be
treated aggressively, with special attention paid to associated co-morbidities and unique
socioeconomic factors. Individual-level and system-level approaches are needed to address
this implementation gap and improve the cardiovascular health and longevity of PWH.
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Key Points

. Further refinement of atherosclerotic cardiovascular disease risk prediction in
people with HIV is essential for defining future targets and thresholds for
intervention

. Traditional cardiovascular risk factors such as smoking, hypertension, and
diabetes are highly prevalent in people with HIV but remain undertreated due
in part to HIV-related stigma, racial discrimination, and a lack of provider
education

. Implementation strategies are currently underway to reduce barriers to
cardiovascular care using novel strategies such as nursing led coordination of
hypertension and cholesterol management and an integrated focus on mental
illness
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Contributors to Cardiovascular Disease
Disparities in Persons with HIV

HIV-Specific Risk Enhancers
- Viremia

- Immune Progression

- Co-infection

- Inflammation

Traditional Risk Factors

- Hypertension

- Diabetes

- Smoking

- Dyslipidemia | <

Psychosocial Contributors
- Structural racism

- HIV-related stigma

- Mental iliness

\-
|_> Poor access to care

\; Decreased provision of care

Figure 1.
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Strategies to Combat Disparities

Areas for Scientific
Advancement

- Deeper mechanistic
understanding of HIV
related CVD, particularly
heart failure and sudden
cardiac death

- Refinement of
HIV-associated CVD risk
prediction

- Investigation of
anti-inflammatory
targeted therapies

- Randomized controlled
trials for lipid lowering
therapies in PWH

Implementation
Strategies:

- Early ART initiation

- Prompt identification
and treatment of PWH at
high risk for CVD

- Integrated HIV and CVD
care clinics

- Smoking cessation
programs

- HIV provider education
and engagement

- Focus on vulnerable
communities and
associated psychosocial
stress

- Bias training

Factors leading to disparities in the burden of cardiovascular disease for people with HIV

and potential strategies to combat them.
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