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Abstract  

Obesity, leukemia, and HIV/AIDS constitute a challenging clinical triad, each with distinct 

pathophysiological mechanisms and clinical implications. This paper reviews the intricate 

relationship between obesity and overall survival in leukemia patients living with HIV. 

Epidemiological trends reveal complex interactions among these conditions, with obesity linked 

to increased leukemia risk and HIV infection predisposing individuals to leukemia development. 

Mechanistically, obesity-induced inflammation, dysregulated adipokine secretion, and immune 

dysfunction may promote leukemogenesis and disease progression, exacerbated by HIV-related 

immunosuppression and systemic inflammation. Clinically, obesity poses challenges in risk 

stratification, treatment response, and supportive care, necessitating tailored interventions to 

optimize outcomes. Future research directions aim to elucidate underlying mechanisms and 

develop targeted therapeutic strategies. Understanding the impact of obesity on leukemia outcomes 

in HIV-positive individuals is critical for informing comprehensive patient care and advancing 

research efforts in this challenging clinical landscape. 

Keywords: Obesity, Leukemia, HIV, Overall Survival, Impact 

Introduction 

Obesity, leukemia, and HIV/AIDS represent a convergence of complex medical conditions, each 

posing significant challenges to global healthcare systems. Obesity, characterized by excessive 

adiposity, has emerged as a pervasive public health issue, contributing to the development of 

various chronic diseases and cancers. Leukemia, a heterogeneous group of blood cancers, presents 

diverse clinical manifestations and prognoses, necessitating tailored therapeutic approaches. 
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Concurrently, HIV/AIDS remains a persistent global pandemic, characterized by immune 

dysregulation and heightened susceptibility to opportunistic infections and malignancies. The 

intersection of obesity, leukemia, and HIV/AIDS introduces unique clinical complexities, 

necessitating a comprehensive understanding of their interplay and implications for patient care. 

Epidemiological studies have revealed intriguing relationships among obesity, leukemia, and 

HIV/AIDS. Obesity has been associated with an increased risk of certain leukemia subtypes, such 

as chronic lymphocytic leukemia, through mechanisms involving chronic inflammation, adipokine 

dysregulation, and insulin resistance. Similarly, HIV infection has been linked to an elevated risk 

of leukemia, with specific viral factors and immunological perturbations implicated in 

leukemogenesis. Understanding the epidemiological trends is essential for identifying high-risk 

populations and informing targeted interventions to mitigate adverse outcomes.1-35 

The mechanistic underpinnings of obesity's impact on leukemia outcomes in HIV-positive 

individuals are complex and multifactorial. Chronic low-grade inflammation, dysregulated 

adipokine secretion, and metabolic abnormalities associated with obesity may promote 

leukemogenesis and disease progression, further exacerbated by HIV-related immunosuppression 

and systemic inflammation. These interrelated pathways create a permissive microenvironment 

for leukemia development and compromise overall survival in HIV-positive individuals with 

concomitant obesity, highlighting the need for tailored therapeutic strategies. Clinically, the impact 

of obesity on leukemia outcomes in HIV-positive individuals extends beyond disease pathogenesis 

to influence treatment response and supportive care strategies. Obesity-related metabolic 

abnormalities may alter the pharmacokinetics and efficacy of antineoplastic agents and 

antiretroviral therapy, necessitating dose adjustments and close monitoring. Moreover, disparities 

in healthcare access and obesity-related comorbidities may contribute to delayed diagnosis, 

suboptimal treatment delivery, and poorer outcomes in this vulnerable population. Comprehensive 

supportive care measures, including nutritional counseling, physical activity promotion, and 

weight management interventions, are integral components of the multidisciplinary approach to 

optimizing outcomes in leukemia patients living with HIV and obesity.36-65 

Epidemiological Trends 

Understanding the epidemiological landscape of obesity, leukemia, and HIV/AIDS is paramount 

for delineating the intricate relationships among these conditions and identifying populations at 

heightened risk. Epidemiological studies have provided valuable insights into the prevalence, 

incidence, and outcomes associated with each of these health concerns, both individually and in 

combination. Obesity has reached epidemic proportions globally, with prevalence rates steadily 

increasing over the past few decades. According to the World Health Organization (WHO), more 

than 1.9 billion adults were overweight, and over 650 million were obese in 2016. The prevalence 

of obesity varies across regions, with higher rates observed in high-income countries, urban 

settings, and certain demographic groups, including women and individuals of lower 

socioeconomic status. Obesity is associated with a myriad of adverse health outcomes, including 

cardiovascular disease, type 2 diabetes, certain cancers, and premature mortality. Leukemia 

represents a diverse group of hematologic malignancies characterized by the uncontrolled 

proliferation of abnormal white blood cells in the bone marrow and peripheral blood. Acute 

https://epjournals.com/journals/EJLM
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leukemia, including acute lymphoblastic leukemia (ALL) and acute myeloid leukemia (AML), 

accounts for the majority of cases in children and adults, whereas chronic leukemia, such as 

chronic lymphocytic leukemia (CLL) and chronic myeloid leukemia (CML), tends to occur more 

frequently in older adults. The incidence and prevalence of leukemia vary by subtype, age, and 

geographic region, with higher rates observed in developed countries. Advances in diagnostic 

techniques and treatment modalities have led to improvements in leukemia outcomes over time, 

although challenges remain in achieving durable remissions and long-term survival, particularly 

in high-risk populations.66-96 

HIV/AIDS continues to pose a significant public health burden globally, despite advances in 

prevention, diagnosis, and treatment. According to the Joint United Nations Programme on 

HIV/AIDS (UNAIDS), approximately 38 million people were living with HIV worldwide in 2019, 

with an estimated 1.7 million new infections and 690,000 AIDS-related deaths reported that year. 

Sub-Saharan Africa remains the most heavily affected region, accounting for the majority of HIV 

infections and AIDS-related deaths. However, HIV/AIDS also affects populations in other regions, 

including Eastern Europe, Asia, and Latin America. The introduction of combination antiretroviral 

therapy (ART) has transformed HIV infection from a life-threatening illness to a chronic 

manageable condition, leading to significant reductions in morbidity and mortality among people 

living with HIV. The intersection of obesity, leukemia, and HIV/AIDS introduces unique 

epidemiological challenges and clinical complexities. Obesity has been implicated as a risk factor 

for certain subtypes of leukemia, including CLL and AML, although the relationship between 

obesity and leukemia risk remains complex and multifactorial. Similarly, HIV infection has been 

associated with an increased risk of leukemia, particularly non-Hodgkin lymphoma and Hodgkin 

lymphoma, owing to immunosuppression and chronic inflammation. However, the impact of 

obesity on leukemia outcomes in HIV-positive individuals remains less well-defined, with 

conflicting evidence from epidemiological studies.97-127 

Mechanisms of Interaction 

The interaction between obesity, leukemia, and HIV/AIDS involves intricate and multifaceted 

biological processes that contribute to disease pathogenesis and progression. Understanding these 

mechanisms is essential for elucidating the complex relationships among these conditions and 

identifying potential targets for intervention. Obesity is characterized by chronic low-grade 

inflammation, mediated by the secretion of pro-inflammatory cytokines and adipokines from 

adipose tissue. Adipose tissue macrophages, in particular, play a crucial role in promoting 

inflammation and insulin resistance in obese individuals. This state of chronic inflammation 

creates a permissive microenvironment for the development and progression of various diseases, 

including cancer and HIV/AIDS. In the context of leukemia, obesity-related inflammation may 

promote leukemogenesis through the activation of oncogenic signaling pathways and the 

suppression of anti-tumor immune responses. Adipose tissue secretes a myriad of bioactive 

molecules, collectively known as adipokines, which regulate various physiological processes, 

including metabolism, inflammation, and immunity. Dysregulated adipokine secretion, commonly 

observed in obesity, contributes to systemic inflammation, insulin resistance, and altered immune 

function. Adipokines such as leptin, adiponectin, and resistin have been implicated in the 
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pathogenesis of leukemia and HIV/AIDS, with potential roles in tumor cell proliferation, immune 

evasion, and treatment resistance. The dysregulation of adipokine signaling pathways may thus 

influence disease outcomes in individuals with concomitant obesity, leukemia, and HIV/AIDS.128-

158 

Obesity is associated with alterations in immune cell function and distribution, collectively termed 

as obesity-induced immune dysfunction. This immune dysregulation is characterized by impaired 

immune surveillance, dysregulated cytokine production, and compromised anti-tumor immune 

responses. In the context of leukemia, obesity-induced immune dysfunction may impair the host's 

ability to recognize and eliminate malignant cells, thereby promoting disease progression and 

reducing overall survival. Similarly, HIV infection results in profound immune suppression, 

characterized by CD4+ T-cell depletion, impaired antigen presentation, and dysfunctional 

cytotoxic T lymphocyte responses, predisposing individuals to opportunistic infections and 

malignancies, including leukemia. Obesity is frequently accompanied by metabolic abnormalities, 

including insulin resistance, dyslipidemia, and altered glucose metabolism. These metabolic 

disturbances not only contribute to the pathogenesis of obesity-related complications such as type 

2 diabetes and cardiovascular disease but also impact cancer and HIV/AIDS outcomes. In 

leukemia patients living with HIV/AIDS and obesity, metabolic dysregulation may influence 

treatment responses, pharmacokinetics of antineoplastic agents, and overall survival. Additionally, 

obesity-related metabolic abnormalities may exacerbate HIV-associated complications, including 

lipodystrophy, dyslipidemia, and insulin resistance, further complicating disease management and 

treatment outcomes. Emerging evidence suggests that alterations in the gut microbiome, termed 

dysbiosis, may play a role in the pathogenesis of obesity, leukemia, and HIV/AIDS. Obesity is 

associated with changes in gut microbial composition and function, which can impact host 

metabolism, inflammation, and immune function. Similarly, dysbiosis has been observed in 

leukemia patients and individuals living with HIV/AIDS, with potential implications for disease 

progression and treatment outcomes. The interplay between obesity-related dysbiosis, leukemia, 

and HIV/AIDS warrants further investigation to elucidate its contribution to disease pathogenesis 

and identify novel therapeutic targets.159-180 

Clinical Implications 

The interaction between obesity, leukemia, and HIV/AIDS presents unique challenges and clinical 

complexities, necessitating a comprehensive approach to patient care. Understanding the clinical 

implications of these intersecting health conditions is essential for optimizing outcomes and 

informing evidence-based management strategies. Obesity, leukemia, and HIV/AIDS each 

contribute to an increased risk of morbidity and mortality, both independently and in combination. 

Therefore, risk stratification is essential for identifying individuals at heightened risk for adverse 

outcomes and tailoring therapeutic interventions accordingly. Clinical assessment tools, including 

validated risk scores and biomarkers, may aid in risk stratification and guide treatment decision-

making in this complex patient population. The presence of obesity, leukemia, and HIV/AIDS may 

impact treatment selection and response, necessitating a personalized approach to therapy. 

Obesity-related metabolic abnormalities, such as insulin resistance and dyslipidemia, may 

influence the pharmacokinetics and efficacy of antineoplastic agents and antiretroviral therapy, 
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requiring dose adjustments and close monitoring. Additionally, considerations such as drug-drug 

interactions, toxicity profiles, and treatment adherence must be taken into account when selecting 

therapeutic regimens for individuals with concomitant obesity, leukemia, and HIV/AIDS.181-190 

Comprehensive supportive care measures are integral components of the multidisciplinary 

approach to managing obesity, leukemia, and HIV/AIDS. Nutritional counseling, physical activity 

promotion, and weight management interventions are essential for addressing obesity-related 

comorbidities, optimizing treatment outcomes, and enhancing quality of life. Moreover, 

psychosocial support, pain management, and palliative care services play a crucial role in 

addressing the holistic needs of patients and their caregivers throughout the disease trajectory. 

Disparities in healthcare access and quality of care may exacerbate the impact of obesity, leukemia, 

and HIV/AIDS on patient outcomes, particularly among vulnerable populations. Individuals living 

with obesity, leukemia, and HIV/AIDS may face barriers to healthcare access, including stigma, 

discrimination, and socioeconomic factors. Addressing these disparities requires a multifaceted 

approach, involving policy initiatives, community engagement, and culturally competent 

healthcare delivery models to ensure equitable access to timely diagnosis, treatment, and 

supportive care services. Long-term monitoring and survivorship care are essential components of 

the continuum of care for individuals living with obesity, leukemia, and HIV/AIDS. Survivors of 

leukemia and HIV/AIDS are at increased risk of developing obesity-related complications, 

including cardiovascular disease, metabolic syndrome, and secondary malignancies, necessitating 

ongoing surveillance and preventive interventions. Additionally, regular monitoring for disease 

recurrence, treatment-related toxicities, and opportunistic infections is essential for optimizing 

long-term outcomes and enhancing survivorship in this vulnerable patient population.191-199 

Conclusion 

The intersection of obesity, leukemia, and HIV/AIDS presents a complex and multifaceted clinical 

landscape, characterized by intricate biological interactions, epidemiological challenges, and 

clinical complexities. This comprehensive review has highlighted the interplay among these 

conditions, elucidating the mechanisms of interaction and clinical implications for patient care. 

Obesity, a global epidemic, contributes to the pathogenesis and progression of leukemia and 

HIV/AIDS through chronic inflammation, dysregulated adipokine secretion, immune dysfunction, 

metabolic dysregulation, and microbiome dysbiosis. Epidemiological trends reveal intriguing 

relationships among these conditions, with obesity associated with an increased risk of certain 

leukemia subtypes, while HIV infection predisposes individuals to leukemia development. 

Understanding these epidemiological trends is essential for identifying high-risk populations and 

informing targeted interventions to mitigate adverse outcomes. 

Clinically, obesity poses challenges in risk stratification, treatment selection, and supportive care 

strategies for individuals with leukemia and HIV/AIDS. Personalized approaches to therapy, 

incorporating considerations such as obesity-related metabolic abnormalities and drug 

interactions, are essential for optimizing treatment outcomes and enhancing quality of life. 

Moreover, comprehensive supportive care measures, addressing nutritional, psychosocial, and 

survivorship needs, are integral components of holistic patient care. 
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