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Abstract 

Obesity and Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome 

(HIV/AIDS) independently pose significant health challenges, and their coexistence complicates 

the management of comorbid conditions such as leukemia. Leukemia patients with advanced 

HIV/AIDS are particularly vulnerable to treatment-related neurotoxicity, which can impact 

cognitive function, quality of life, and treatment outcomes. This review explores the interplay 

between obesity and treatment-related neurotoxicity in leukemia patients with advanced 

HIV/AIDS, examining underlying mechanisms, clinical implications, and potential interventions. 

Chemotherapy-induced neurotoxicity is a common complication in leukemia treatment, with 

obesity exacerbating its severity through alterations in systemic metabolism, inflammation, and 

oxidative stress. Obesity-related metabolic disturbances, such as insulin resistance and 

dyslipidemia, may further impair neuronal function and increase susceptibility to chemotherapy-

induced neurotoxicity. Moreover, obesity-related neuroinflammation and adipose tissue-derived 

cytokines can modulate chemotherapy-induced neurotoxicity, contributing to neuronal damage 

and cognitive dysfunction. Comprehensive assessment of obesity-related risk factors, such as Body 

Mass Index (BMI), metabolic parameters, and adipokine levels, is crucial for identifying leukemia 

patients with advanced HIV/AIDS who are at higher risk of treatment-related neurotoxicity. 

Targeted interventions aimed at mitigating obesity-related inflammation and oxidative stress, such 

as dietary modification, physical activity, and pharmacological interventions, may help reduce the 

incidence and severity of treatment-related neurotoxicity in this vulnerable patient population.  

Keywords: Obesity, treatment-related neurotoxicity, leukemia, HIV/AIDS, comorbidity, 

chemotherapy, central nervous system, cognitive impairment, neuroinflammation, oxidative stress 
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Obesity and Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome 

(HIV/AIDS) represent two major public health challenges globally, each with significant 

implications for morbidity and mortality. Obesity, characterized by excess adiposity and associated 

metabolic dysregulation, is a well-established risk factor for various chronic diseases, including 

cardiovascular disease, type 2 diabetes, and certain cancers. HIV/AIDS, on the other hand, is a 

viral infection that progressively compromises the immune system, leading to increased 

susceptibility to opportunistic infections and malignancies. The coexistence of obesity and 

advanced HIV/AIDS presents unique clinical complexities, particularly in the management of 

comorbid conditions such as leukemia.1-5 Leukemia, a group of hematologic malignancies 

characterized by the uncontrolled proliferation of abnormal blood cells, poses significant 

challenges in patients with advanced HIV/AIDS. Treatment-related neurotoxicity, a common 

complication of leukemia therapy, can manifest as cognitive impairment, peripheral neuropathy, 

and other neurological symptoms, impacting patient quality of life and treatment outcomes. While 

the underlying mechanisms of treatment-related neurotoxicity are multifactorial, the presence of 

obesity and advanced HIV/AIDS may exacerbate its severity through various pathways, including 

metabolic dysregulation, inflammation, and immune dysfunction.6-10 

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

susceptibility to chemotherapy-induced neurotoxicity, while HIV/AIDS-associated immune 

dysfunction and neuroinflammation may further potentiate neurotoxic effects. Therefore, 

elucidating the specific mechanisms linking obesity, HIV/AIDS, and treatment-related 

neurotoxicity is crucial for developing targeted interventions aimed at mitigating these risks and 

improving outcomes in this vulnerable patient population.11-15 Moreover, the prevalence of obesity 

and HIV/AIDS continues to rise globally, highlighting the growing importance of addressing the 

intersection of these conditions in the context of leukemia treatment. As advancements in leukemia 

therapy continue to improve survival rates, the management of treatment-related complications, 

such as neurotoxicity, becomes increasingly critical for optimizing long-term outcomes. 

Therefore, this review aims to provide a comprehensive overview of the current literature on the 

interplay between obesity and treatment-related neurotoxicity in leukemia patients with advanced 

HIV/AIDS, examining underlying mechanisms, clinical implications, and potential 

interventions.16-20 

Mechanisms of Treatment-Related Neurotoxicity 

Treatment-related neurotoxicity is a common and often debilitating complication in leukemia 

patients undergoing chemotherapy, particularly in those with advanced HIV/AIDS. The 

mechanisms underlying treatment-related neurotoxicity are complex and multifactorial, involving 

both direct neurotoxic effects of chemotherapy agents and indirect effects mediated through 

systemic metabolic disturbances, inflammation, and immune dysregulation.21-22 Chemotherapy 

agents used in leukemia treatment can induce neurotoxicity through various mechanisms. Some 

chemotherapeutic agents, such as platinum-based compounds and vinca alkaloids, exert direct 

neurotoxic effects by disrupting microtubule function, impairing axonal transport, and inducing 

neuronal apoptosis. Other agents, such as methotrexate and cytarabine, can cause neurotoxicity 

through mechanisms involving DNA damage, oxidative stress, and mitochondrial dysfunction in 
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neuronal cells. Additionally, chemotherapy-induced disruption of the blood-brain barrier may 

allow for the penetration of neurotoxic agents into the central nervous system, further exacerbating 

neuronal damage and dysfunction.23-25 Systemic metabolic disturbances associated with obesity, 

such as insulin resistance, dyslipidemia, and hyperglycemia, may contribute to chemotherapy-

induced neurotoxicity. Insulin resistance, characterized by impaired insulin signaling and glucose 

metabolism, can lead to neuronal dysfunction and apoptosis, exacerbating chemotherapy-induced 

neurotoxicity. Dyslipidemia, characterized by alterations in lipid metabolism and increased 

circulating levels of pro-inflammatory lipids, may promote neuroinflammation and oxidative 

stress, further exacerbating neuronal damage. Moreover, hyperglycemia, commonly observed in 

obese individuals, can potentiate chemotherapy-induced neurotoxicity through mechanisms 

involving oxidative stress, inflammation, and impaired neuronal repair mechanisms.26-30 In 

addition to metabolic disturbances, obesity-related inflammation and immune dysregulation may 

contribute to chemotherapy-induced neurotoxicity. Adipose tissue-derived cytokines, such as 

leptin and adiponectin, can modulate neuroinflammation and oxidative stress, contributing to 

neuronal damage and cognitive dysfunction. Moreover, obesity-related immune dysregulation, 

characterized by chronic low-grade inflammation and alterations in immune cell function, may 

impair neuronal repair mechanisms and exacerbate chemotherapy-induced neurotoxicity. In the 

context of HIV/AIDS, immune dysfunction and neuroinflammation associated with advanced 

disease may further potentiate chemotherapy-induced neurotoxicity, leading to increased 

susceptibility to cognitive impairment and other neurological complications.31-33 

Impact of Obesity on Treatment-Related Neurotoxicity 

Obesity, characterized by excess adiposity and associated metabolic dysregulation, has a 

significant impact on treatment-related neurotoxicity in leukemia patients, particularly those with 

advanced HIV/AIDS. Several mechanisms contribute to the exacerbation of neurotoxicity in obese 

individuals undergoing chemotherapy, including alterations in systemic metabolism, 

inflammation, oxidative stress, and blood-brain barrier integrity.34-36 Firstly, obesity-related 

metabolic disturbances, such as insulin resistance and dyslipidemia, can increase susceptibility to 

chemotherapy-induced neurotoxicity. Insulin resistance, a hallmark of obesity, leads to impaired 

glucose metabolism and neuronal dysfunction, exacerbating chemotherapy-induced neurotoxic 

effects. Dyslipidemia, characterized by elevated circulating levels of pro-inflammatory lipids, may 

promote neuroinflammation and oxidative stress, further amplifying neuronal damage and 

cognitive impairment.37-39 Moreover, obesity-related chronic inflammation contributes to 

neurotoxicity by exacerbating chemotherapy-induced neuroinflammation and oxidative stress. 

Adipose tissue-derived cytokines, such as leptin and adiponectin, modulate neuroinflammatory 

responses and oxidative stress pathways, potentially enhancing the neurotoxic effects of 

chemotherapy agents. Additionally, obesity-related immune dysregulation, characterized by 

alterations in immune cell function and chronic low-grade inflammation, may impair neuronal 

repair mechanisms and exacerbate chemotherapy-induced neurotoxicity.40-45 

The impact of obesity on blood-brain barrier integrity further exacerbates treatment-related 

neurotoxicity in leukemia patients. Obesity is associated with alterations in blood-brain barrier 

structure and function, leading to increased permeability and enhanced penetration of neurotoxic 
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chemotherapy agents into the central nervous system. This heightened exposure to chemotherapy 

agents may result in more severe neurotoxic effects, including cognitive impairment, peripheral 

neuropathy, and other neurological complications.46-47 In leukemia patients with advanced 

HIV/AIDS, the synergistic effects of obesity and HIV-associated neuroinflammation further 

potentiate treatment-related neurotoxicity. HIV/AIDS is characterized by chronic immune 

activation and neuroinflammation, which may exacerbate the neurotoxic effects of chemotherapy 

agents and increase susceptibility to cognitive impairment and other neurological complications. 

Therefore, the presence of obesity and advanced HIV/AIDS in leukemia patients necessitates 

careful consideration of their combined effects on treatment-related neurotoxicity, with targeted 

interventions aimed at mitigating these risks and improving outcomes.48-50 

Clinical Implications and Interventions 

The impact of obesity on treatment-related neurotoxicity in leukemia patients with advanced 

HIV/AIDS has significant clinical implications for patient care and management. Healthcare 

providers must recognize the heightened risk of neurotoxicity in obese individuals undergoing 

chemotherapy and implement targeted interventions to mitigate these risks and improve treatment 

outcomes. Comprehensive assessment of obesity-related risk factors, such as Body Mass Index 

(BMI), metabolic parameters, and adipokine levels, is essential for identifying leukemia patients 

with advanced HIV/AIDS who are at higher risk of treatment-related neurotoxicity. Routine 

monitoring of metabolic parameters, including glucose and lipid levels, can help identify metabolic 

disturbances that may exacerbate neurotoxicity and guide interventions aimed at optimizing 

metabolic health.51-53 

Targeted interventions aimed at mitigating obesity-related inflammation and oxidative stress may 

help reduce the incidence and severity of treatment-related neurotoxicity in leukemia patients with 

advanced HIV/AIDS. Lifestyle modifications, including dietary counseling and physical activity 

programs, can help promote weight loss and improve metabolic health, thereby reducing the 

burden of obesity-related neurotoxicity. Additionally, pharmacological interventions targeting 

obesity-related inflammation and oxidative stress pathways may provide adjunctive benefits in 

mitigating treatment-related neurotoxicity. Furthermore, personalized treatment approaches that 

consider individual patient characteristics, including obesity status, HIV/AIDS disease stage, and 

leukemia subtype, are essential for optimizing treatment outcomes and minimizing neurotoxicity-

related complications. Dose adjustments, treatment modifications, and supportive care measures 

tailored to the specific needs of obese individuals with advanced HIV/AIDS can help minimize 

treatment-related neurotoxicity while maximizing therapeutic efficacy. Multidisciplinary 

collaboration between healthcare providers, including oncologists, infectious disease specialists, 

neurologists, and nutritionists, is essential for developing comprehensive care plans that address 

the complex interplay between obesity, HIV/AIDS, and treatment-related neurotoxicity. Integrated 

approaches that incorporate neuroprotective strategies with leukemia treatment can optimize care 

and enhance quality of life for leukemia patients with advanced HIV/AIDS experiencing 

treatment-related neurotoxicity.54-60 

Conclusion 
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The complex interplay between obesity, Human Immunodeficiency Virus/Acquired 

Immunodeficiency Syndrome (HIV/AIDS), and treatment-related neurotoxicity presents 

significant challenges in the management of leukemia patients with advanced HIV/AIDS. Obesity 

exacerbates treatment-related neurotoxicity through alterations in systemic metabolism, 

inflammation, oxidative stress, and blood-brain barrier integrity. In the context of HIV/AIDS, the 

synergistic effects of obesity and HIV-associated neuroinflammation further potentiate treatment-

related neurotoxicity, increasing susceptibility to cognitive impairment and other neurological 

complications. Recognizing the clinical implications of obesity on treatment-related neurotoxicity 

is essential for optimizing patient care and treatment outcomes. Comprehensive assessment of 

obesity-related risk factors, personalized treatment approaches, and multidisciplinary 

collaboration are crucial for developing comprehensive care plans that address the complex 

interplay between obesity, HIV/AIDS, and treatment-related neurotoxicity. Targeted interventions 

aimed at mitigating obesity-related inflammation and oxidative stress, such as lifestyle 

modifications and pharmacological interventions, may help reduce the incidence and severity of 

treatment-related neurotoxicity in leukemia patients with advanced HIV/AIDS. Through 

comprehensive assessment, personalized treatment approaches, and multidisciplinary 

collaboration, healthcare providers can optimize care and enhance quality of life for leukemia 

patients with advanced HIV/AIDS experiencing treatment-related neurotoxicity. 
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