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Abstract : Thanks to the development of highly active antiretroviral therapy, HIV infection has changed from a potentially fatal
disease to a chronic but treatable sickness (HAART). Cardiovascular disease (CVD) has become a major source of morbidity and
mortality for individuals living with HIV, despite their longer lifespans. An overview of the effects of HIV on the cardiovascular
system and the underlying mechanisms that lead to this elevated risk is intended to be provided by this abstract. Evidence points to
accelerated atherosclerosis, endothelial dysfunction, and an increased risk of myocardial infarction, stroke, and heart failure as
consequences of HIV infection and some antiretroviral drugs. Immune activation, dyslipidemia, metabolic abnormalities, and
chronic inflammation are important factors in the pathophysiology of HIV-related cardiovascular problems. Traditional
cardiovascular risk factors that increase the risk of CVD include diabetes mellitus, hypertension, and smoking, all of which are
common in people living with HIV. For comprehensive management techniques to work, it is imperative that the intricate
interactions between HIV infection, antiretroviral therapy, and traditional cardiovascular risk factors are understood. In order to
reduce the burden of CVD in this population, screening for cardiovascular risk factors, early detection of subclinical CVD, lifestyle
changes, and aggressive management of modifiable risk factors are essential. Furthermore, further research is required to clarify
new therapy targets and approaches that are specific to the requirements of people living with HIV. In this susceptible group,
multidisciplinary cooperation between cardiologists, infectious disease experts, and primary care physicians is crucial to
maximizing cardiovascular health outcomes.
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INTRODUCTION

1.1.HIV ASSOCIATED CARDIOMYOPATHY

1.1 HIV-associated cardiomyopathy is a disorder in which HIV infection weakens the heart muscle. Heart failure, arrhythmias,
abnormal heartbeats, and other heart-related issues can result from cardiomyopathy.

1.2 HIV-associated cardiomyopathy develops as a result of multiple factors:

1.2.1 HIV's Direct Effects: HIV can infect cardiac cells directly, causing inflammation and heart muscle damage. Additionally, the
virus has the ability to set off an autoimmune reaction, in which the body attacks its own cardiac tissue.

1.2.2 Chronic Inflammation: HIV infection causes the body to enter a condition of chronic inflammation, which over time may
cause damage to the heart muscle. Cardiomyopathy develops and progresses as a result of inflammation.

1.2.3 Antiretroviral therapy (ART): Although ART has greatly improved the prognosis for those living with HIV, some
antiretroviral medications have the potential to cause cardiomyopathy due to their cardiotoxic side effects. Furthermore, certain
older HIV drugs might have been more cardiotoxic, especially those from the early stages of treatment.

1.2.4 Opportunistic Infections: Individuals living with HIV are more vulnerable to opportunistic infections such as toxoplasmosis
and cytomegalovirus (CMV), which can have a direct impact on the heart. Inflammation and heart muscle damage may result from
these infections.

1.2.5 Drug Abuse: People with HIV are more likely to abuse drugs, especially cocaine and methamphetamine. These medications
have the potential to cause cardiomyopathy and have cardiotoxic side effects.

1.2.6 Coexisting disorders: Hypertension, diabetes, and hyperlipidemia are a few of the coexisting disorders that HIV is linked to.
These conditions are risk factors for cardiovascular disease and can hasten the onset of cardiomyopathy.

1.2.7 Vascular Disease: HIV infection raises the risk of atherosclerosis and other vascular illnesses, which can impede the heart's
ability to pump blood and hasten the onset of cardiomyopathy.

1.2.8 Immune dysregulation: HIV infection results in immune dysregulation, which can cause immunological cells essential for
heart health to become out of balance and lead to cardiomyopathy.

1.2.9 Genetic variables: Although the precise mechanisms behind this association are still unclear, certain genetic variables may
predispose HIV-positive individuals to develop cardiomyopathy.
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2.HIV ASSOCIATED VASCULOPATHY

2.1 A collection of vascular conditions linked to HIV infection is referred to as HIV-associated vasculopathy. It is well recognised
that the HIV (Human Immunodeficiency Virus) can impact the body's systems, including the cardiovascular system. Blood vessel
ilinesses or anomalies are referred to as vasculopathy.

2.2 HIV-associated vasculopathy is caused by multiple processes, including immunological dysfunction, inflammation, direct viral
impact, and antiretroviral medication side effects (ART).

2.3 HIV-associated vasculopathy develops as a result of several factors:

2.3.1 HIV Infection: Endothelial cells can be directly infected by the HIV virus, which can cause endothelial dysfunction and blood
vessel damage. This may set off inflammatory reactions and aid in the onset of vasculopathy.

2.3.2 HIV infection suppresses the immune system by reducing CD4+ T cells, which are essential for controlling the immunological
response. People who have a compromised immune system may be more vulnerable to opportunistic infections and inflammatory
reactions that may damage blood vessels.

2.3.3 Antiretroviral therapy (ART): Although ART has greatly improved the prognosis for HIV infection, certain antiretroviral
medications have been linked to metabolic side effects such insulin resistance and dyslipidemia, which raise the risk of vasculopathy
and cardiovascular disease.

2.3.4 Coinfections: People living with HIV are frequently more vulnerable to contracting hepatitis B, hepatitis C, and
cytomegalovirus (HBV, HCV, and CMV). These co-infections have the potential to cause vasculopathy directly or to worsen
immunological dysregulation and inflammation in the blood vessels.

Conventional Risk Factors: Smoking, high blood pressure, diabetes, and dyslipidemia are examples of traditional cardiovascular
risk factors that may be more common in HIV-positive people. These risk factors raise the possibility of vasculopathy and worsen
endothelial dysfunction.

3.HIV ASSOCIATED PERICARDITIS

3.1 HIV-associated pericarditis is a disorder in which HIV infection causes inflammation of the pericardium, the thin sac that
surrounds the heart. It is one of the symptoms of problems brought on by HIV. Any stage of HIV infection, from acute infection to
advanced stages of AIDS, can result in pericarditis.

3.2 HIV-associated pericarditis develops as a result of multiple factors:

3.2.1 HIV Infection: The HIV virus compromises immunity, increasing a person's vulnerability to opportunistic infections, such as
pericarditis. HIV can directly induce inflammation in the pericardium and other organs.

3.2.2 Opportunistic Infections: Due to their compromised immune systems, people living with HIV are more vulnerable to
opportunistic infections. HIV-positive people can develop pericarditis from infections such as TB, cytomegalovirus (CMV), and
Mycobacterium avium complex (MAC).

3.2.3 Immune Reconstitution Inflammatory Syndrome (IRIS): People living with HIV may experience immune system recovery
and reactivation following the initiation of antiretroviral therapy (ART). Pericarditis is one of the inflammatory disorders that can
occasionally result from this immune reaction.

3.2.4 Direct Viral Effects: Pericarditis and inflammation can result from HIV infection that enters the pericardium directly. In
patients with advanced HIV disease, direct viral impacts can cause pericardial inflammation, though they are less prevalent.

4.HIV ASSOCIATED ENDOCARDITIS

4.1 Infectious endocarditis (IE) in HIV-positive patients is referred to as HIV-associated endocarditis. Bacteria that enter the
bloodstream and attach themselves to damaged parts of the heart are the usual cause of endocarditis, an infection of the inner lining
of the heart chambers and heart valves.

4.2 HIV-positive people are more susceptible to developing endocarditis for a number of reasons:

4.2.1 Immunosuppression: HIV infection, especially in its later stages, causes a steady decline in the immune system. An increased
vulnerability to several infections, including endocarditis, results from this compromised immune response.

4.2.2 Intravenous Drug Use (IVDU): Regardless of HIV status, injection drug use poses a serious risk for infective endocarditis.
Nonetheless, the danger is significantly increased in HIV-positive intravenous drug users because of shared needles, weakened
immune systems, and other risky behaviours.

4.2.3 Previous Valve Damage: The HIV virus itself has the potential to inflame and harm heart valves, especially the mitral valve.
This injury may provide the right environment for endocarditis to develop.

4.2.4 Compliance with Antiretroviral Therapy (ART): Failure to follow ART regimens can result in unchecked HIV replication and
the development of AIDS. The danger of opportunistic infections, such as endocarditis, rises with weakened immunity.

4.2.5 High-Risk Sexual Behaviour: Having intercourse with several partners without protection or other high-risk behaviours raises
the chance of contracting STIs, some of which can result in endocarditis.

5.HIV ASSOCIATED MYOCARDITIS

5.1 HIV-associated myocarditis is the term used to describe inflammation of the heart's muscle tissue, or myocardium, in people
who have HIV infection. Numerous conditions, such as autoimmune diseases, poisons, drug responses, and viral infections, can
result in myocarditis. When it comes to HIV, the virus itself has the ability to either directly infect the heart or cause an inflammatory
immunological response.

5.2 HIV-associated myocarditis, or HIV-related inflammation of the heart muscle, can result from a number of things:

5.2.1 Direct viral effects: Heart tissue damage and inflammation can result from HIV's direct infection of heart muscle cells.
Myocarditis may occur as a result of this direct viral impact.

5.2.2 Immunological dysfunction: One of the hallmarks of HIV infection is immunological dysfunction, which includes a reduction
in CD4+ T cell counts and functions, which are essential for organising the immune response. This malfunction may result in
insufficient regulation of viral replication and heightened vulnerability to opportunistic infections, such as heart-related ones.
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5.2.3 Co-existing conditions: Individuals with HIV frequently experience co-occurring conditions that increase their risk of
myocarditis. These conditions include drug misuse, viral hepatitis, and other STDs.

5.2.4 HIV infection is associated with long-term inflammation and immunological activation, both of which increase the risk of
cardiovascular problems, such as myocarditis. Over time, the heart muscle may sustain continuous injury due to persistent
immunological activity.

6.HIV ASSOCIATED PAH

6.1 The term "HIV-associated pulmonary artery hypertension" (PAH) describes a type of PAH that affects people with HIV
infection. High blood pressure in the arteries supplying blood to the lungs is a characteristic of PAH. In people with HIV infection,
PAH can arise from a number of the virus's own causes as well as other aggravating variables like immunological compromise,
inflammation, and opportunistic infections.

6.2 In HIV patients, a number of variables can lead to the development of PAH:

6.2.1HIV Infection: As a prelude to pulmonary hypertension, HIV infection itself can cause inflammation and endothelial
dysfunction. Pulmonary arterial hypertension and vascular remodelling may be influenced by HIV -related chronic inflammation.
6.2.2 Antiretroviral Therapy (ART): Although ART has greatly enhanced HIV patients' prognosis and life expectancy, certain
antiretroviral medications have been linked to a higher risk of pulmonary hypertension. Specifically, medications such as nucleoside
reverse transcriptase inhibitors (NRTIs) and protease inhibitors have been connected to pulmonary hypertension.

6.2.3 Co-Infections: People with HIV frequently have opportunistic infections like pneumonia, TB, and cytomegalovirus (CMV).
Pulmonary hypertension may worsen as a result of these infections' direct effects on the lungs and pulmonary vasculature.

6.2.4 Vasoactive chemicals: Endothelin-1 and thromboxane are two examples of vasoactive chemicals that may be more prevalent
in HIV-positive people. These compounds can cause vasoconstriction and vascular remodelling in the lungs, which can result in
PAH.

6.2.5 HIV-Associated Lung Disorders: By reducing lung function and raising pulmonary vascular resistance, HIV-associated lung
disorders such as pneumocystis pneumonia (PCP), pulmonary fibrosis, and chronic obstructive pulmonary disease (COPD) can lead
to the development of pulmonary hypertension.

7.HIV ASSOCIATED MYOCARDIAL INFRACTION (Ml)

7.1 Heart attacks, or myocardial infarctions (Ml), can be caused by a number of conditions, the most prevalent of which is coronary
artery disease (CAD). Through a number of ways, HIV, the virus that causes AIDS, might indirectly raise the risk of myocardial
infarction:

7.2 Chronic inflammation is brought on by HIV infection and affects every part of the body, including the blood vessels. An
important risk factor for myocardial infarction is atherosclerosis, or the accumulation of plaque in the arteries, which might be
facilitated by this persistent inflammation.

7.3 Effects on metabolism: dyslipidemia, or abnormal blood lipid levels, and insulin resistance are two metabolic side effects of
several antiretroviral drugs used to treat HIV. These conditions can raise the risk of atherosclerosis and myocardial infarction.

7.4 Co-illnesses: HIV infection raises the chance of contracting hepatitis C virus (HCV) and cytomegalovirus (CMV), two infections
that can also aggravate cardiovascular disease.

8.CONCLUSION

8.1 HIV-related cardiovascular problems have been a major worry ever since the epidemic began. The following are some
significant findings from investigations and clinical trials on this subject:

8.1.1 Increased Risk of Cardiovascular Disease (CVD): Compared to the general population, HI\VV-positive people are more likely
to develop cardiovascular conditions like peripheral arterial disease, myocardial infarction, atherosclerosis, and coronary artery
disease.

8.1.2 Contributing Factors: The HIV virus itself, co-infections (like hepatitis C), immune activation, side effects of antiretroviral
therapy (ART), chronic inflammation, immunological activation, and traditional cardiovascular risk factors (like smoking,
dyslipidemia, hypertension, and diabetes) all raise the risk of cardiovascular disease (CVD) in people living with HIV.

8.1.3 Chronic inflammation and endothelial dysfunction are brought on by HIV infection and are important factors in the onset and
advancement of atherosclerosis and other cardiovascular diseases.

8.1.4 Impact of Antiretroviral Therapy (ART): Although ART has extended the survival time of HIV-positive individuals, some
antiretroviral drugs, especially older generation nucleoside reverse transcriptase inhibitors and protease inhibitors, have been linked
to metabolic disorders like lipodystrophy, insulin resistance, and dyslipidemia, which raise the risk of cardiovascular disease (CVD).
8.1.5 Early Detection and Management: To reduce the risk of cardiovascular problems in HIV-positive persons, early detection and
proactive management of traditional cardiovascular risk factors are crucial. This involves managing dyslipidemia, hypertension,
and diabetes; regular cardiovascular risk assessment; and lifestyle changes (such as quitting smoking, maintaining a balanced diet,
and engaging in regular exercise).

8.1.6 Screening Guidelines: Guidelines suggest routinely evaluating cardiovascular risk in HIV-positive persons, which includes
blood pressure, glucose metabolism, lipid screening, and other cardiovascular risk factors. Furthermore, in some high-risk
populations, screening for subclinical atherosclerosis with methods such as coronary artery calcium scoring or carotid intima-media
thickness measurement may be appropriate.

8.1.7 Integrated Care: To effectively address both HIV-related and conventional cardiovascular risk factors, optimal management
of cardiovascular complications in HIV-infected individuals frequently necessitates an integrated approach involving infectious
disease specialists, cardiologists, and primary care providers.

8.1.8 Research That's Still Going On: Studies into the mechanisms causing cardiovascular problems in HIV-positive people as well
as the creation of cutting-edge treatment plans to lower cardiovascular risk in this population are still going on.

8.1.9 To sum up, cardiovascular problems are still a major worry for people living with HIV. To lessen the burden of cardiovascular
disease in this population, thorough risk assessment, early detection, and proactive therapy of modifiable risk factors are required.
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