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Abstrakt 
Kombinovaná antiretrovírusová terapia (cART) výrazne celkovo 
zlepšila prognózu HIV pozitívnych pacientov, no jej dlhodobé 
užívanie môže prispieť spolu s ostatnými rizikovými faktormi k 
rozvoju rôznych kardiovaskulárnych komorbidít. Tento článok 
skúma hlavné mechanizmy, ktorými HIV infekcia a antiretroví-
rusová liečba ovplyvňujú výskyt kardiovaskulárnych ochorení, 
vrátane chronického zápalu, metabolických zmien a liekových 
interakcií. Predstavujeme tri kazuistiky pacientov liečených 
cART, u ktorých došlo k rozvoju kardiovaskulárnych kompliká-
cií v dôsledku interakcií alebo vedľajších účinkov liečby. Naše 
skúsenosti zdôrazňujú potrebu pravidelného monitorovania 
kardiovaskulárneho zdravia, personalizovaného prístupu k vý-
beru cART režimov a interdisciplinárnej starostlivosti. Záverom 
apelujeme na význam znižovania stigmy spätej s HIV, ktorá 
môže brániť včasnému prístupu k zdravotnej starostlivosti (lit. 
12). Text v PDF www.lekarsky.herba.sk.
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Abstract
Combination antiretroviral therapy (cART) has significantly im-
proved the overall prognosis of HIV-positive patients. However, 
its long-term use, along with other risk factors, can contribute 
to the development of various cardiovascular comorbidities. 
This article explores the main mechanisms by which HIV infec-
tion and antiretroviral therapy influence the occurrence of 
cardiovascular diseases, including chronic inflammation, meta-
bolic changes, and drug interactions. We present three case 
reports of patients treated with cART who developed cardio-
vascular complications due to treatment interactions or side 
effects. Our findings highlight the need for regular cardio-
vascular health monitoring, a personalized approach to selec-
ting cART regimens, and interdisciplinary care. Finally, we 
emphasize the importance of reducing HIV-related stigma, 
which can hinder timely access to healthcare (Ref. 12). Text 
v PDF www.lekarsky.herba.sk.
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Introduction
Since the discovery of the human immunodeficien-

cy virus (HIV), this disease has undergone a remarkable 
transformation, particularly in treatment advancements. 
HIV infection remains a significant public health issue, 
with an estimated global prevalence of 38.4 million  
people living with HIV (PLWH) as of 2022. More than 
two-thirds of PLWH live in the African region (25.6 mil-
lion) (1).

Advances in HIV management, particularly the wi-
despread use of cART, characterized by its high effica-
cy, tolerability, and substantial resistance barrier, have 
significantly reduced the morbidity and mortality asso-
ciated with HIV. Consequently, individuals with HIV 
now live much longer than in the past. The aging of 

HIV-positive individuals is naturally associated (as in the 
HIV-negative population) with the development of ad-
ditional comorbidities, such as cardiovascular diseases 
(CVD), chronic kidney and liver diseases, and metabolic 
disorders (e.g., diabetes mellitus). Moreover, chronic 
and long-term cART use contributes to the development 
of these comorbidities due to its adverse effects and 
drug interactions (2).

HIV Infection and Cardiovascular Diseases 
(CVD)

The median age of PLWH receiving cART continues 
to rise. It is estimated that up to 78% of PLWH will be 
diagnosed with some form of CVD. In general, PLWH 
have more than a two-fold increased risk of developing 
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CVD, with the pathogenesis of these comorbidities 
being nearly identical to that of HIV-negative individuals 
(3).

Atherosclerosis, a fundamental risk factor for CVD 
development, is generally exacerbated by physiological 
aging and traditional CVD risk factors, such as arterial 
hypertension, hyperlipidemia, diabetes, metabolic syn-
drome, smoking, and a positive family history (4).

HIV infection can both trigger and accelerate athe-
rosclerosis and endothelial dysfunction through several 
mechanisms:
•	 Pro-inflammatory effects of HIV proteins: These 

lead to chronic immune system activation, resulting in 
persistent low-grade inflammation. This accelerates 
the formation of atherosclerotic plaques, damages 
vascular endothelium, disrupts coagulation, and alters 
cholesterol metabolism. Acute myocardial infarction 
is the most common manifestation of CVD in PLWH, 
with a 1.5- to 2-fold higher risk compared to the ge-
neral population (5).

•	 CD4+ T-lymphocyte depletion: This is often linked to 
undiagnosed or late-diagnosed HIV infection, leading 
to opportunistic infections that further promote in-
flammation and accelerate atherosclerosis. 
Opportunistic infections may also directly damage 
the heart through infectious endocarditis or cardio-
myopathy(6).

•	 Virological suppression and inflammation: Evidence 
shows that even patients with full virological suppres-
sion—whether on cART or not (elite controllers)—face 
an increased risk of CVD compared to the HIV-
negative population. This phenomenon is attributed 
to ongoing HIV-induced inflammation and chronic 
immune activation (7).

•	 Increased gut permeability: This allows microbial 
products to pass through the disrupted intestinal li-
ning, triggering chronic immune activation and in-
flammation (8).

The use of cART has greatly improved the life ex-
pectancy of PLWH. Despite its undeniable benefits, li-
felong use of these drugs poses certain risks associated 
with prolonged drug exposure. Clinical practice enco-
unters include cardiometabolic toxicity, which induces 
new cardiovascular risk factors—such as dyslipidemia, 
insulin resistance, and weight gain or exacerbates pre-
-existing ones. Furthermore, older drugs, particularly 
first-generation protease inhibitors and abacavir, have 
been associated with adverse effects such as altered 
glucose and lipid metabolism, mitochondrial toxicity le-
ading to cardiomyopathy, and impaired left ventricular 
function (9).

In the clinical practice of HIV specialists, various 
forms of CVD in PLWH are frequently encountered, 
exacerbated by a wide range of risk factors. Below, we 
present some of the most noteworthy experiences from 
our clinical practice.

Case 1
A 45-year-old patient followed up at an HIV center 

for 3 years. The infection was diagnosed in stage B2 
(CDC classification). Currently treated with a dual com-
bination of antiretroviral drugs – rilpivirine and doluteg-
ravir. The patient adheres to treatment without compli-
cations or side effects, as evidenced by the last CD4+ 
T lymphocyte count of 0.45x109/L (normal range) and 
an undetectable viral load (VL) in serum. The patient 
suddenly collapsed at home, experiencing palpitations 
but no loss of consciousness. Emergency medical servi-
ces transported him to a regional internal medicine 
emergency department. An electrocardiogram (ECG) 
revealed atrial fibrillation with rapid ventricular conduc-
tion, irregular heart rhythm, a rate of 130–150 beats per 
minute, and blood pressure of 90/50 mmHg. In the 
initial medical history, the patient did not disclose his 
HIV-positive status or cART use.

He refused hospitalization and was treated in an 
outpatient setting with intravenous amiodarone, achie-
ving conversion to sinus rhythm. Continued amiodarone 
treatment in tablet form was recommended.

Approximately one week later, the patient develo-
ped diarrhea, vomiting, fatigue, and malaise at home. 
He was re-evaluated in the internal medicine outpatient 
clinic, where blood tests showed elevated liver enzymes 
(AST 5 µkat/L, ALT 7 µkat/L). The patient agreed to 
hospitalization, disclosed his HIV status, and admitted 
to using cART. Amiodarone was immediately disconti-
nued and replaced with a beta-blocker (metoprolol). 
Symptomatic treatment was initiated, leading to gradual 
improvement in clinical and laboratory findings.

Diagnostic Conclusion – Drug interaction between 
amiodarone and dolutegravir/rilpivirine leading to hepa-
totoxicity.

Mechanism of Interaction – Amiodarone-induced 
inhibition of cytochrome CYP3A4, the enzyme respon-
sible for metabolizing dolutegravir and rilpivirine. 
Elevated serum levels of dolutegravir and rilpivirine re-
sulted in hepatotoxicity (10).

Management – Potentially severe drug interactions 
between amiodarone and dolutegravir/rilpivirine neces-
sitate careful risk-benefit evaluation of amiodarone tre-
atment for atrial fibrillation.

Case 2
A 50-year-old patient followed up at an HIV center 

for 10 years. He has been on cART (bictegravir, emtri-
citabine, and tenofovir alafenamide) for the past 2 years 
without complications. The most recent CD4+ T lym-
phocyte count was 0.50x109/L, with an undetectable 
VL.

During an occupational health check-up, asympto-
matic ventricular extrasystoles were detected on the 
ECG. A 7-day Holter monitor recorded 14,000 ventricu-
lar extrasystoles daily. Beta-blocker therapy (bisoprolol) 
was initiated but was ineffective. A cardiologist recom-
mended changing the treatment to verapamil and pro-
pafenone.
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After starting the new therapy, the patient experien-
ced dizziness, weakness, and fatigue, followed by syn-
cope at home. An ECG revealed a prolonged QTc in-
terval (540 ms).

Diagnostic Conclusion – Pharmacological interac-
tion – bictegravir is minimally associated with QTc in-
terval prolongation. However, calcium channel blockers 
can prolong the QTc interval under certain circumstan-
ces. A synergistic effect between verapamil and bicteg-
ravir likely resulted in a more severe QTc interval pro-
longation (11).

Management – After consultation with a cardiolo-
gist, verapamil was discontinued, and monotherapy with 
propafenone was maintained. Ablation was planned for 
the patient.

The cART regimen with bictegravir was continued 
unchanged. Following verapamil discontinuation, the 
QTc interval normalized (440 ms), symptoms resolved, 
and the patient reported significant improvement.

Case 3
A 55-year-old patient followed up at an HIV center 

in Italy for over 15 years and, in the past 3 months, in 
Slovakia. He had been on cART (abacavir, dolutegravir, 
and emtricitabine) for approximately 5 years.

At home, the patient developed sudden retrosternal 
chest pain characteristic of angina pectoris. He was 
transported and hospitalized at a cardiology center with 
suspected acute myocardial infarction (STEMI). Coronary 
angiography confirmed two-vessel coronary artery dise-
ase. Abacavir was immediately discontinued.

Diagnostic Conclusion – Acute myocardial infarc-
tion of combined etiology, with a contributory role of 
abacavir-induced cardiotoxicity.

Mechanism – Abacavir inhibits mitochondrial DNA 
polymerase – and increases platelet activity, promoting 
aggregation, endothelial damage, and dysfunction, ulti-
mately leading to thrombosis (12).

Management – Cardiotoxicity is a rare but poten-
tially serious adverse effect of abacavir. Its use should 
be carefully evaluated in patients at risk for CVD.

Conclusion
The introduction of combination antiretroviral thera-

py has significantly improved the prognosis and survival 
of PLWH. The number of HIV-positive patients in 
Slovakia is gradually increasing, with a rising average 
age in this cohort. This naturally brings new health chal-
lenges associated with aging and comorbidities, parti-
cularly in cardiovascular health.

Our clinical experience highlights the significant 
risks associated with both the natural aging process of 
HIV-positive patients and the side effects and interac-
tions of cART. Managing PLWH with comorbid CVD 
requires a comprehensive, interdisciplinary approach, 
emphasizing caution with potential drug interactions 
and regular monitoring of cardiovascular functions. Our 
findings also underscore the need for routine CVD scre-
ening in HIV-positive patients on cART, particularly 

those with additional risk factors (e.g., smoking,  
dyslipidemia). Finally, beyond clinical considerations,  
addressing the stigma associated with HIV is crucial  
to ensuring patients seek and receive appropriate  
care.*
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