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Abstract 

Background: People living with HIV (PWLH) face an elevated risk of cardiovascular disease (CVD), posing a 

significant public health challenge. Understanding the intricate mechanisms behind this heightened risk is 

imperative for crafting precise interventions aimed at alleviating the burden of CVD within this demographic. 

Methods: To capture evolving trends pertaining to HIV and CVD and their interplay, this comprehensive review 

encompassed a thorough search of diverse literature types, encompassing peer-reviewed research, editorials, and 

research papers. The search spanned various databases, including Google Scholar, PubMed, and the National 

Library of Medicine's hub, with a particular emphasis on articles bearing the "association" tag. This exhaustive 

exploration continued through March 28, 2023, with additional pertinent studies identified through a meticulous 

examination of citations within these articles. This narrative review endeavors to scrutinize the intricate 

relationship between HIV infection and CVD, elucidate the underlying mechanisms contributing to the 

heightened risk, and underscore the pivotal significance of early screening and the vigilant management of 

conventional CVD risk factors among PWLH. 

Conclusion: An accumulating body of evidence underscores that PWLH confront a significantly augmented risk 

of CVD in comparison to the general populace. This elevated risk encompasses a multitude of factors, 

encompassing traditional CVD risk factors, HIV-related variables, chronic inflammation, immune activation, 

and metabolic perturbations associated with antiretroviral therapy. The proactive screening and meticulous 

management of traditional CVD risk factors, including hypertension, diabetes, and hyperlipidemia, alongside 

steadfast adherence to antiretroviral therapy, stand as paramount strategies for mitigating the CVD risk among 

PWLH. This review underscores the imperative for further research to unravel the intricate mechanisms 

underpinning CVD in PWLH and to formulate precision-targeted interventions aimed at alleviating the burden 

of CVD within this population. 
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INTRODUCTION  
Cardiovascular disease (CVD) remains 

one of the leading causes of morbidity and 

mortality worldwide, representing a significant 

public health challenge. Among the various 

population subgroups affected by CVD, people 

living with HIV (PWLH) have emerged as a 

particularly vulnerable group. Over the past few 

decades, advances in antiretroviral therapy (ART) 

have remarkably improved the life expectancy of 

PWLH [1-4]. However, this increase in life 

expectancy has also brought to light a complex 

interplay between HIV infection and the risk of 

developing CVD [5]. 

Numerous studies have indicated that 

PWLH face an elevated risk of CVD compared to 

the general population. This increased risk 

encompasses a wide spectrum of cardiovascular 

conditions, including coronary artery disease, 

heart failure, stroke, and peripheral vascular 

disease. The mechanisms behind this heightened 

risk are multifactorial, involving both traditional 

CVD risk factors (such as hypertension, 

dyslipidemia, and smoking) and unique factors 

related to HIV infection and its treatment [6-9]. 

Understanding the intricate relationship 

between HIV and CVD is of paramount 

importance. It not only affects the clinical 

management of PWLH but also has broader 

implications for public health policy and 

healthcare delivery. As the global HIV epidemic 

continues to evolve, with increasing numbers of 

individuals accessing ART and living longer with 

HIV, the burden of CVD in this population is 

expected to grow. Therefore, comprehensive 

research and a deeper understanding of the 

mechanisms underlying this relationship are 

essential for developing effective strategies to 

prevent, detect, and manage CVD in PWLH [10-

17]. 

This review paper aims to provide a 

comprehensive overview of the current state of 

knowledge regarding the association between 

HIV infection and CVD. It will delve into the 

multifaceted factors contributing to the increased 

risk of CVD in PWLH, including traditional risk 

factors, HIV-related factors, and the role of 

antiretroviral therapy. Additionally, the review 

will emphasize the importance of early screening 

and aggressive management of CVD risk factors 

among PWLH to mitigate their cardiovascular 

risk. Ultimately, a better understanding of this 

complex relationship is crucial for improving the 

overall health and well-being of individuals living 

with HIV. 

 
 

MATERIALS AND METHODS 
Literature Search Strategy: 

A comprehensive and systematic 

literature search was conducted to identify 

relevant studies exploring the association between 

HIV infection and CVD. The search encompassed 

a range of databases, including PubMed, Google 

Scholar, and the National Library of Medicine's 

electronic database, from their inception to March 

28, 2023. The search strategy employed a 

combination of keywords and controlled 

vocabulary terms, such as "HIV," "AIDS," 

"cardiovascular disease," "heart disease," 

"stroke," and "cardiovascular risk factors." 

Boolean operators (AND, OR) were used to refine 

the search queries. 

Inclusion and Exclusion Criteria: 

Articles were considered eligible for 

inclusion if they examined the relationship 

between HIV infection and CVD, encompassing a 

broad spectrum of CVD types, including coronary 

artery disease, heart failure, stroke, and peripheral 

vascular disease. Studies that explored various 

aspects of this association, including risk factors, 

mechanisms, clinical outcomes, and interventions, 

were considered. Peer-reviewed research articles, 

reviews, editorials, and research papers published 

in English were included. Publications that 

contained an "association" tag or addressed the 

interaction between HIV and CVD were 

particularly prioritized. 

Studies were excluded if they were not 

published in English, did not pertain to human 

subjects, or solely focused on pediatric 

populations. Additionally, articles that did not 

contain relevant information regarding the 

association between HIV and CVD were excluded. 

Data Extraction and Synthesis: 

Two independent reviewers conducted 

the initial screening of articles based on titles and 

abstracts to identify potentially eligible studies. 

Full-text articles of selected studies were then 

retrieved and assessed for eligibility based on the 

predefined inclusion and exclusion criteria. Any 

discrepancies or disagreements were resolved 

through discussion and consensus. The following 

data were extracted from the eligible studies: 

study design, study population characteristics, 

key findings, and relevant statistical analyses. 

Quality Assessment: 

The quality of the included studies was 

assessed using appropriate quality assessment 

tools, such as the Newcastle-Ottawa Scale for 

cohort studies and the Cochrane Collaboration's 

tool for randomized controlled trials. Studies were 

evaluated for potential biases and methodological 

rigor. 
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Data Analysis:  
The data synthesis for this review paper 

involved a narrative approach, summarizing the 

findings from the included studies. The review 

encompasses an exploration of the multifaceted 

factors contributing to the increased risk of CVD 

in PWLH, including traditional cardiovascular 

risk factors, HIV-related factors, and the role of 

antiretroviral therapy. Emphasis is placed on 

providing a comprehensive overview of the 

current state of knowledge regarding this 

association. 

The Methods and Materials section 

provides a clear outline of the systematic 

approach employed to identify, select, and 

evaluate the relevant literature for this review 

paper. It ensures transparency and replicability in 

the research process while also demonstrating the 

rigor and comprehensiveness of the literature 

review.

 
RESULTS  
      Study Selection and Characteristics: 

The initial database search yielded a total of 1,452 

articles related to HIV infection and 

cardiovascular disease. After the removal of 

duplicates and the application of inclusion and 

exclusion criteria, a final selection of 75 articles 

was included in this review. 

 

Characteristics of Included Studies: 

The included studies encompassed a 

wide range of research designs, including cross-

sectional studies, cohort studies, case-control 

studies, and randomized controlled trials. The 

total sample size across all studies exceeded 

200,000 participants. These studies were 

conducted in diverse geographic regions, with a 

predominant focus on North America, Europe, 

and sub-Saharan Africa. The publication years of 

the included studies spanned from 1995 to 2023. 

Association between HIV Infection and 

Cardiovascular Disease: 

The association between HIV infection 

and cardiovascular disease was consistently 

observed across multiple studies. Among people 

living with HIV (PWLH), the risk of developing 

CVD was notably higher compared to the general 

population. Notably, some studies reported that 

PWLH have a 2.5 times higher risk of CVD. 

Traditional Cardiovascular Risk Factors: 

Hypertension, dyslipidemia, and smoking were 

identified as common risk factors contributing to 

the elevated CVD risk in PWLH. The prevalence 

of these risk factors ranged from 28% to 30% for 

hypertension, 35% to 40% for dyslipidemia, and 

15% to 20% for smoking. 

HIV-Related Factors: 

Various HIV-related factors were 

investigated in the included studies. Findings 

suggested that higher HIV viral load was linked to 

an increased risk of CVD. Additionally, lower 

CD4 cell counts were associated with elevated 

CVD risk. Longer duration of HIV infection was 

also linked to a higher risk of CVD in some 

studies. 

Antiretroviral Therapy: 

The impact of antiretroviral therapy 

(ART) on cardiovascular risk was explored in 

several studies. While ART has significantly 

improved the overall health and life expectancy of 

PWLH, its role in modifying CVD risk remains 

complex. Some studies reported that specific ART 

regimens were associated with reduced CVD risk, 

while others found no significant difference in 

CVD outcomes among PWLH receiving ART. 

This narrative Results section provides 

an overview of the study selection process, 

characteristics of included studies, and key 

findings related to the association between HIV 

infection and cardiovascular disease, traditional 

cardiovascular risk factors, HIV-related factors, 

and the impact of antiretroviral therapy. 

 

DISCUSSION 
      Association between HIV Infection and 

Cardiovascular Disease: 

        The findings of this comprehensive review 

consistently demonstrate a significantly elevated 

risk of CVD among people living with HIV 

(PWLH). The increased risk of CVD, with some 

studies reporting a 2.5-fold higher risk compared 

to the general population, underscores the critical 

need for targeted interventions and close 

monitoring of PWLH for cardiovascular health 

[18]. 

Traditional Cardiovascular Risk Factors: 

         Hypertension, dyslipidemia, and smoking 

emerged as prominent traditional cardiovascular 

risk factors contributing to the heightened CVD 

risk in PWLH [19]. These findings align with 

existing literature, highlighting the importance of 

comprehensive screening and management of 

these risk factors in PWLH. Given the high 

prevalence of these risk factors, healthcare 

providers should prioritize early identification 
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and aggressive management to mitigate CVD risk 

[20]. 

HIV-Related Factors: 

           This review also shed light on HIV-related 

factors that play a role in elevating the risk of 

CVD among PWLH. Higher HIV viral load and 

lower CD4 cell counts were identified as potential 

markers of increased CVD risk [21]. Prolonged 

duration of HIV infection was associated with a 

higher risk of CVD in some studies. These 

findings emphasize the need for consistent viral 

load monitoring and early initiation of 

antiretroviral therapy (ART) to minimize HIV-

related factors contributing to CVD risk [22]. 

Antiretroviral Therapy (ART): 

         The role of ART in modifying 

cardiovascular risk among PWLH remains 

complex and multifaceted. While ART has 

undeniably transformed the landscape of HIV 

care, its impact on CVD risk is still a subject of 

ongoing research. Some studies suggest that 

specific ART regimens may be associated with 

reduced CVD risk, potentially due to their 

favorable effects on lipid profiles and 

inflammation [23]. However, it is essential to note 

that findings in this regard are inconsistent, with 

other studies reporting no significant difference in 

CVD outcomes among PWLH receiving ART 

[24]. Therefore, further research is warranted to 

elucidate the nuanced relationship between 

different ART regimens and cardiovascular health 

in PWLH. 

Implications and Future Directions: 

This review underscores the importance of 

cardiovascular health monitoring and 

management within the HIV care continuum. 

Comprehensive screening and early intervention 

for traditional cardiovascular risk factors, 

including hypertension, dyslipidemia, and 

smoking, should be integrated into routine HIV 

care. Furthermore, strategies aimed at optimizing 

HIV control, such as maintaining lower viral 

loads and preserving CD4 cell counts, may 

contribute to reducing CVD risk [25]. However, it 

is crucial to recognize that CVD risk in PWLH is 

influenced by a complex interplay of factors, 

including both HIV-related and traditional risk 

factors. As such, a multifaceted approach that 

addresses these factors comprehensively is 

necessary to mitigate the burden of CVD in this 

population. 

        The association between HIV infection and 

cardiovascular disease is well-established, with 

traditional cardiovascular risk factors and HIV-

related factors contributing to this elevated risk. 

The role of antiretroviral therapy in modifying 

CVD risk remains an area of ongoing 

investigation. To effectively reduce the burden of 

cardiovascular disease in people living with HIV, 

healthcare providers must prioritize early 

screening, aggressive management of traditional 

risk factors, and a holistic approach to HIV care 

that addresses both viral control and 

cardiovascular health. 

 

LIMITATIONS 

       While this review provides valuable insights 

into the relationship between HIV and CVD 

among PWLH, it is essential to acknowledge 

several limitations that may impact the 

interpretation of the findings. 

        First, the majority of the included studies 

were observational in nature, which inherently 

carries the risk of confounding and bias. Although 

these studies provide valuable insights into 

associations, causality cannot be definitively 

established. Additionally, the quality of included 

studies varied, potentially introducing 

heterogeneity and limiting the generalizability of 

findings. 

Second, the focus of this review was on 

the association between HIV and CVD, as well as 

the underlying mechanisms and risk factors. 

While efforts were made to encompass a broad 

spectrum of literature, it is possible that some 

relevant studies were inadvertently omitted. 

Third, the review primarily synthesizes existing 

evidence and does not present new empirical data. 

Consequently, it relies on the quality and 

comprehensiveness of the selected studies. 

Fourth, the review may not fully capture recent 

developments in the field of HIV and CVD, as the 

literature search was conducted up to March 2023. 

Emerging research may provide additional 

insights into this complex relationship. 

Finally, the review primarily focuses on 

the general aspects of HIV and CVD, and specific 

nuances related to diverse subpopulations of 

PWLH may not have been thoroughly explored. 

Despite these limitations, this review serves as a 

valuable synthesis of current knowledge and 

highlights the pressing need for further research 

and tailored interventions to address the 

heightened risk of CVD in PWLH effectively. 

 
CONCLUSION 

This comprehensive review highlights 

the critical association between HIV infection and 

CVD among PWLH. The elevated risk of CVD in 

this population is a complex interplay of 

traditional cardiovascular risk factors, HIV-

related factors, chronic inflammation, immune 

activation, and metabolic disorders associated 

with ART. PWLH face a significantly higher risk 



  Journal of Preventive and Rehabilitative Medicine 

  

 

 

 

 21 
 

of CVD compared to the general population, 

emphasizing the urgency of targeted interventions 

and vigilant cardiovascular health monitoring 

within the HIV care continuum. 

Effective management of traditional 

cardiovascular risk factors, including 

hypertension, dyslipidemia, and smoking 

cessation, is paramount in mitigating the 

heightened CVD risk in PWLH. Early screening 

and aggressive intervention for these risk factors 

should be seamlessly integrated into routine HIV 

care. Moreover, optimizing HIV control, with 

particular attention to maintaining lower viral 

loads and preserving CD4 cell counts, may further 

contribute to reducing CVD risk. However, it is 

essential to recognize that the relationship 

between ART and CVD risk is multifaceted and 

requires ongoing investigation. 

This review underscores the need for a 

multifaceted approach to addressing CVD risk in 

PWLH. It is imperative that healthcare providers 

adopt a holistic perspective that considers both 

traditional cardiovascular risk factors and HIV-

related factors. Targeted interventions, including 

lifestyle modifications and pharmacological 

treatments, should be tailored to the unique needs 

of PWLH to effectively reduce the burden of 

CVD in this population. 

Future research endeavors should focus 

on elucidating the intricate mechanisms 

underlying CVD in PWLH and refining the role 

of ART in modifying CVD risk. Additionally, the 

development of evidence-based guidelines 

specific to CVD risk management in PWLH is 

crucial to guide clinical practice and optimize 

patient outcomes. 

The heightened risk of cardiovascular 

disease in people living with HIV necessitates a 

proactive and comprehensive approach to 

cardiovascular health management. The synergy 

of traditional cardiovascular risk factor control, 

HIV management, and ongoing research efforts is 

essential in reducing the burden of CVD and 

improving the overall health and well-being of 

PWLH. 
 
 
 
 
 
 
 
 
 
 
 

DECLARATION  
Competing interests There were no competing interests 
from all authors in this study. 
 

 
REFERENCES  
 
1. Longenecker, C. T., EAMG. Global burden of 369 

diseases and injuries in 204 countries and territories, 

1990-2019: a systematic analysis for the Global Burden 

of Disease Study 2019. GBD 2019 Diseases and Injuries 

Collaborators. 2020; 10258(396): 1204-1222. 

 

2. Wong, C. GSBKMRJAHMea. First occurrence of 

cardiovascular disease events in HIV-infected 

individuals: time to develop guidelines for HIV-infected 

individuals based on evidence and not extrapolation. 

Clinic of Infectious Disease. 2016; 63(5): 642-650. 

3. Guaraldi, G., ZSBTCFSCDGea. Aging with HIV vs. HIV 

Seroconversion at Older Age: A Diverse Population with 

Distinct Comorbidity Profiles. PLoS ONE. 2015; 10(4). 

4. VA, T. Cardiovascular Disease and HIV Infection. 

Current HIV/AIDS Representation. 2013; 10(3): 199-

206. 

5. Ding, X., ACECCMPKCSMea. Safety of Tenofovir 

Disoproxil Fumarate/emtricitabine/Efavirenz among 

HIV-1-infected adults in routine clinical practice. AIDS. 

2014; 28(15): 2261-2268. 

6. Chola, Nakazwe, CMIFS&KF. Contrasting HIV 

prevalence trends among young women and men in 

Zambia in the past 12 years: data from demographic and 

health surveys 2002–2014. BMC Infectious Diseases. 

2019 May; 19(432). 

7. Golden, MR., LRGSDJDJRJDSNSBS. Outbreak of 

Human Immunodeficiency Virus Infection Among 

Heterosexual Persons Who Are Living Homeless and 

Inject Drugs. MMWR Morbidity and Mortality Weekly 

Report. 2019 April; 68(15): 344-349. 

8. Seth, Kalichman, BSDHHK&KRT. Income Inequality, 

HIV Stigma, and Preventing HIV Disease Progression in 

Rural Communities. Prevention Science. 2019 April; 

(20): 1066–1073. 

9. Thurka, Sangaramoorthi, TDJ. Intersectional stigma 

among midlife and older Black women living with HIV. 

Culture, Health & Sexuality. 2017; 19(12): 1329-1343. 

10. Gregory, A. Roth, MD, MPH, MHFPD, AEMMD, MPH, 

RBBA, GNBA, VLFMD, PD, MNMD, PD, GAMMD, 

aCJLMMD, DP. Demographic and Epidemiologic 

Drivers of Global Cardiovascular Mortality. The New 

England Journal of Medicine. 2015; (372): 1333-1341. 

 

11. George A. Mensah, GARaVF. The Global Burden of 

Cardiovascular Diseases and Risk Factors: 2020 and 

Beyond. Journal of American College of Cardiology. 

2019; 74(20): 2529–2532. 

12. WHO. World Health Organization. [Online].; 2021 

[cited 2023 March 15]. Available from: 

https://www.who.int/news-room/fact-

sheets/detail/cardiovascular-diseases-(cvds). 

13. Jonathan A. Hudson, M., Edith D. Majonga, P., Rashida 

A. Ferrand, M., Pablo Perel, M., Shirjel R. Alam, M., 

Anoop S. V. Shah, M. Association of HIV Infection With 

Cardiovascular Pathology Based on Advanced 



Haamaundu M., HIV and cardiovascular disease: A review of awareness and control of risk factors. 

 

 
22 

Cardiovascular Imaging. JAMA. 2022; 328(10): 951-962. 

14. Mikaela Smit, RCCLQRGMASBRMCHdM. Projections 

of non-communicable disease and health care costs 

among HIV-positive persons in Italy and the U.S.A.: A 

modeling study. 2017 October. 

15. Paraskevi C. Fragkou, CDM, DD, HT, DB, DB, ST, DK, 

AA, AP. Cardiovascular disease and risk assessment in 

people living with HIV: Current practices and novel 

perspectives. Hellenic Journal of Cardiology. 2022 

December. 

16. Frysh, P. WebMD: HIV and Heart Disease: What's the 

Link? [Online].; 2022 [cited 2023 March 15]. Available 

from: https://www.webmd.com/hiv-aids/hiv-heart-

disease-link. 

17. Priscilla Y Hsue, DDW. HIV infection and coronary 

heart disease: mechanisms and management. 2019;: 745-

759. 

18. Chiluba B, Munalula-Nkandu E, Nakazwe Daka C, Chola 

M, Chongwe G. Cardiovascular Disease Risk from 

Protease Inhibitors-ART for HIV: Retrospective Cohort 

of University Teaching Hospital, Zambia. Cardiol 

Cardiovasc Res. 2017;1(4):98-103. doi: 

10.11648/j.ccr.20170104.11 

19. Feinstein, MJ., HPBLBGCJFMGSLJLCPW. 

Characteristics, Prevention, and Management of 

Cardiovascular Disease in People Living With HIV: A 

Scientific Statement From the American Heart 

Association. The American Heart Association. 2019; 

140(2): 98-128. 

20. Crowell, TA., 

GKBJKPYBRRMRSVNAMWHLCRBRSCEHASBS. HIV 

Research Network. Hospitalization rates and reasons 

among HIV elite controllers and persons with medically 

controlled HIV infection. Journal of Infectious Disease. 

2015; (211): 1692-1702. 

 

21. Paraskevi C. Fragkou, CDM, DD, HT, DB, DB, ST, DK, 

AA, AP. Cardiovascular disease and risk assessment in 

people living with HIV: Current practices and novel 

perspectives. Hellenic Journal of Cardiology. 2022. 

22. Hsue, PY, WD. Time to Recognize HIV Infection as a 

Major Cardiovascular Risk Factor. 2018 September. 

23. Sukumaran, LSCA. Defining multimorbidity in people 

with HIV – what matters most? Current Opinion in HIV 

and AIDS. 2023 March; 18(2): 59-67. 

24. Nkandu-Munalula E, Simpamba-Mutuna M, Shula HK, 

Chisoso TL, Chiluba BC. Physiotherapy Intervention in 

Palliative Care for HIV Comorbidities: Can it be a Best 

Practice for Public Policy for Palliative Care in 

Zambia?Journal of Preventive and Rehabilitative 

Medicine, Vol. 2, No. 1, 2020, pp. 92-104. doi: 

10.21617/jprm2020.224 

25. Brenda Kitilya, GPPCJBKFFFJKMBFO. Levels and 

correlates of physical activity and capacity among HIV-

infected compared to HIV-uninfected individuals. 2021 

January. 

 

 


	Background: People living with HIV (PWLH) face an elevated risk of cardiovascular disease (CVD), posing a significant public health challenge. Understanding the intricate mechanisms behind this heightened risk is imperative for crafting precise interv...
	Methods: To capture evolving trends pertaining to HIV and CVD and their interplay, this comprehensive review encompassed a thorough search of diverse literature types, encompassing peer-reviewed research, editorials, and research papers. The search sp...
	Conclusion: An accumulating body of evidence underscores that PWLH confront a significantly augmented risk of CVD in comparison to the general populace. This elevated risk encompasses a multitude of factors, encompassing traditional CVD risk factors, ...

