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Abstract 

Leukemia patients co-infected with Human Immunodeficiency Virus (HIV) face unique 

challenges, including the risk of Immune Reconstitution Inflammatory Syndrome (IRIS) following 

the initiation of antiretroviral therapy (ART). Emerging evidence suggests that Body Mass Index 

(BMI), a measure of adiposity and metabolic health, may influence the risk and severity of IRIS 

in this population. This review examines the relationship between BMI and IRIS risk in leukemia 

patients co-infected with HIV, exploring underlying mechanisms, clinical implications, and 

potential interventions. IRIS pathogenesis involves dysregulated immune responses to latent 

pathogens, resulting in exaggerated inflammatory reactions upon ART initiation. Dysregulation of 

pro-inflammatory cytokines, such as tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-

6), contributes to tissue inflammation and organ dysfunction in IRIS. Understanding the 

mechanisms driving IRIS is crucial for identifying potential risk factors and developing targeted 

interventions to mitigate its impact on leukemia patients co-infected with HIV. BMI has emerged 

as a potential modifiable risk factor for IRIS in leukemia patients co-infected with HIV. Obesity, 

characterized by elevated BMI, is associated with chronic inflammation and dysregulated immune 

responses, potentially predisposing individuals to exaggerated inflammatory reactions during 

IRIS. Conversely, underweight status may reflect compromised immune function and nutritional 

status, increasing susceptibility to IRIS-related complications. Recognizing the impact of BMI on 

IRIS risk is essential for risk stratification and treatment planning, with targeted interventions 

aimed at optimizing BMI potentially offering avenues to reduce the risk and severity of IRIS in 

this vulnerable patient population. 

Keywords: Body Mass Index, BMI, Immune Reconstitution Inflammatory Syndrome, IRIS, 

leukemia, HIV, co-infection, adiposity, metabolic health, inflammation 
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Introduction 

Leukemia patients co-infected with Human Immunodeficiency Virus (HIV) face a complex 

clinical landscape characterized by the interplay of hematologic malignancy, immunosuppression, 

and opportunistic infections. While the introduction of antiretroviral therapy (ART) has led to 

significant improvements in HIV-related outcomes, it has also led to the emergence of Immune 

Reconstitution Inflammatory Syndrome (IRIS), a paradoxical worsening of pre-existing infections 

or the unmasking of subclinical infections. Understanding the factors influencing IRIS risk and 

severity is critical for optimizing the care of leukemia patients with HIV co-infection.1-5 The 

initiation of ART in HIV-infected individuals results in immune reconstitution, leading to the 

restoration of pathogen-specific immune responses. However, in some cases, this immune 

restoration is dysregulated, resulting in exaggerated inflammatory responses and tissue damage 

characteristic of IRIS. IRIS manifestations can vary widely, ranging from localized inflammatory 

reactions to life-threatening systemic manifestations, posing significant challenges in diagnosis 

and management. Factors contributing to IRIS pathogenesis include the magnitude and rapidity of 

immune reconstitution, the type of opportunistic pathogen involved, and host factors such as 

genetic predisposition and immune status.6-10 

Body Mass Index (BMI), a measure of adiposity and metabolic health, has emerged as a potential 

modifiable risk factor for IRIS in leukemia patients co-infected with HIV. Obesity, characterized 

by elevated BMI, is associated with chronic low-grade inflammation and dysregulated immune 

responses, which may predispose individuals to exaggerated inflammatory reactions during IRIS. 

Conversely, underweight status, indicative of compromised immune function and nutritional 

status, may increase susceptibility to IRIS-related complications. Therefore, understanding the 

relationship between BMI and IRIS risk is essential for risk stratification and treatment planning 

in this vulnerable population.11-15 The complex interplay between BMI and IRIS risk underscores 

the need for comprehensive risk assessment and personalized treatment approaches in leukemia 

patients co-infected with HIV. While the mechanisms linking BMI to IRIS risk remain 

incompletely understood, elucidating these pathways may offer insights into potential 

interventions aimed at mitigating IRIS risk and severity. Furthermore, recognizing the impact of 

BMI on IRIS risk may inform clinical decision-making, with targeted interventions aimed at 

optimizing BMI potentially offering avenues to reduce the risk and severity of IRIS in this high-

risk population.16-20 In this review, we examine the current literature on the relationship between 

BMI and IRIS risk in leukemia patients co-infected with HIV, exploring underlying mechanisms, 

clinical implications, and potential interventions. By synthesizing existing evidence and 

identifying gaps in knowledge, we aim to provide insights into the complex interplay between 

BMI, HIV co-infection, and IRIS risk, with implications for optimizing patient care and treatment 

outcomes. Through multidisciplinary collaboration and targeted research efforts, we can enhance 

our understanding of IRIS pathogenesis and develop personalized approaches to mitigate its 

impact on leukemia patients with HIV co-infection.21-25 

Mechanisms of IRIS 
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Immune Reconstitution Inflammatory Syndrome (IRIS) arises from the dysregulated restoration 

of pathogen-specific immune responses following the initiation of antiretroviral therapy (ART) in 

HIV-infected individuals. The pathogenesis of IRIS involves a complex interplay of 

immunological factors, opportunistic pathogens, and host immune responses. Upon ART 

initiation, there is a rapid and often dramatic increase in CD4+ T cell counts, leading to the 

restoration of immune function. However, in some cases, this immune reconstitution is 

dysregulated, resulting in exaggerated inflammatory responses and tissue damage characteristic of 

IRIS.26-30 The dysregulated immune response in IRIS is driven by a combination of factors, 

including the rapid expansion of memory T cells specific to opportunistic pathogens, the release 

of pro-inflammatory cytokines, and the activation of innate immune cells. Memory T cells that 

were previously quiescent become activated upon encountering antigens from latent or subclinical 

infections, leading to the proliferation of pathogen-specific T cells and the production of 

inflammatory cytokines. This immune activation is further amplified by the release of pro-

inflammatory cytokines, such as tumor necrosis factor-alpha (TNF-α), interleukin-6 (IL-6), and 

interferon-gamma (IFN-γ), which promote inflammation and tissue damage.31-35 

The type and extent of immune reconstitution play a critical role in determining the manifestations 

and severity of IRIS. In some cases, IRIS may manifest as localized inflammatory reactions at the 

site of latent or subclinical infections, such as lymphadenitis, cutaneous lesions, or pulmonary 

infiltrates. In more severe cases, IRIS can lead to systemic inflammatory responses, resulting in 

multi-organ dysfunction and life-threatening complications. Host factors, including genetic 

predisposition, immune status, and prior exposure to opportunistic pathogens, also influence the 

risk and severity of IRIS.36-38 Furthermore, the timing of ART initiation relative to the diagnosis 

and treatment of opportunistic infections can impact the risk of IRIS. Early initiation of ART, 

while beneficial for immune reconstitution and long-term outcomes, may increase the risk of IRIS 

by triggering an exaggerated inflammatory response before opportunistic infections are adequately 

controlled. Conversely, delayed initiation of ART may reduce the risk of IRIS but may also lead 

to prolonged immune dysfunction and increased susceptibility to opportunistic infections.39-40 

Impact of BMI on IRIS Risk 

Body Mass Index (BMI), a measure of adiposity and metabolic health, has emerged as a potential 

modifiable risk factor for Immune Reconstitution Inflammatory Syndrome (IRIS) in leukemia 

patients co-infected with Human Immunodeficiency Virus (HIV). Obesity, characterized by 

elevated BMI, is associated with chronic low-grade inflammation and dysregulated immune 

responses, which may predispose individuals to exaggerated inflammatory reactions during IRIS. 

Conversely, underweight status, indicative of compromised immune function and nutritional 

status, may increase susceptibility to IRIS-related complications. Therefore, understanding the 

impact of BMI on IRIS risk is essential for risk stratification and treatment planning in this 

vulnerable population.41-44 Obesity is associated with alterations in systemic metabolism, 

adipokine secretion, and chronic inflammation, which may exacerbate immune dysregulation and 

inflammatory responses during IRIS. Adipose tissue-derived cytokines, such as leptin and 
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adiponectin, modulate immune cell function and inflammation, potentially influencing the severity 

of IRIS manifestations. Moreover, obesity-related metabolic disturbances, including insulin 

resistance and dyslipidemia, may further impair immune function and exacerbate inflammatory 

responses, increasing the risk of IRIS-related complications. Therefore, obesity represents a 

modifiable risk factor that may influence the risk and severity of IRIS in leukemia patients co-

infected with HIV.45-49 Conversely, underweight status may reflect compromised immune function 

and nutritional status, increasing susceptibility to IRIS-related complications. Malnutrition and 

immune deficiency associated with underweight status may impair immune responses and delay 

the resolution of opportunistic infections, leading to prolonged inflammation and tissue damage 

during IRIS. Additionally, underweight individuals may have reduced reserves to cope with the 

metabolic demands of inflammation, further exacerbating the risk of IRIS-related complications. 

Therefore, comprehensive assessment of BMI, along with other clinical and immunological 

parameters, is essential for identifying leukemia patients co-infected with HIV who are at higher 

risk of IRIS and guiding treatment decision-making.50-52 

Clinical Implications and Interventions 

The impact of Body Mass Index (BMI) on Immune Reconstitution Inflammatory Syndrome (IRIS) 

risk in leukemia patients co-infected with Human Immunodeficiency Virus (HIV) has significant 

clinical implications for risk assessment and treatment planning. Comprehensive assessment of 

BMI, along with other clinical and immunological parameters, is essential for identifying patients 

at higher risk of IRIS and guiding treatment decision-making. Healthcare providers should 

routinely monitor BMI as part of the comprehensive care of leukemia patients with HIV co-

infection, incorporating BMI assessment into clinical evaluations and treatment protocols. 

Targeted interventions aimed at optimizing BMI may help reduce the risk and severity of IRIS in 

leukemia patients co-infected with HIV. For obese individuals, lifestyle modifications such as 

dietary counseling, physical activity programs, and weight management strategies may be 

beneficial in reducing adiposity and improving metabolic health. These interventions not only 

address obesity-related inflammation and dysregulated immune responses but also promote overall 

health and well-being. Conversely, underweight individuals may benefit from nutritional support 

and immune-modulating interventions aimed at improving immune function and nutritional status, 

thereby reducing susceptibility to IRIS-related complications.53-56 

Furthermore, personalized treatment approaches that consider individual patient characteristics, 

including BMI status, HIV disease stage, and leukemia subtype, are essential for optimizing 

treatment outcomes and minimizing IRIS-related complications. Healthcare providers should 

tailor treatment plans to address the specific needs of obese and underweight patients, taking into 

account their metabolic health, immune status, and nutritional requirements. This may involve 

dose adjustments, treatment modifications, and supportive care measures tailored to the unique 

challenges posed by BMI status in leukemia patients with HIV co-infection. Multidisciplinary 

collaboration between healthcare providers, including hematologists, infectious disease 

specialists, nutritionists, and allied health professionals, is essential for developing comprehensive 
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care plans that address the complex interplay between BMI, HIV co-infection, and IRIS risk. 

Integrated approaches that incorporate BMI assessment, targeted interventions, and personalized 

treatment strategies can optimize care and improve outcomes for leukemia patients co-infected 

with HIV at risk of IRIS. Through multidisciplinary collaboration and patient-centered care, 

healthcare providers can mitigate the impact of BMI on IRIS risk and enhance the care of leukemia 

patients with HIV co-infection.57-64 

Conclusion 

The relationship between Body Mass Index (BMI) and Immune Reconstitution Inflammatory 

Syndrome (IRIS) in leukemia patients co-infected with Human Immunodeficiency Virus (HIV) 

underscores the importance of comprehensive risk assessment and personalized treatment 

approaches. Obesity and underweight status have distinct impacts on IRIS risk, with obesity 

associated with chronic inflammation and dysregulated immune responses, while underweight 

status indicative of compromised immune function and nutritional status. Recognizing the impact 

of BMI on IRIS risk is essential for risk stratification and treatment planning, with targeted 

interventions aimed at optimizing BMI potentially offering avenues to reduce the risk and severity 

of IRIS in this high-risk population. Healthcare providers should routinely monitor BMI as part of 

the comprehensive care of leukemia patients with HIV co-infection, incorporating BMI assessment 

into clinical evaluations and treatment protocols. Targeted interventions aimed at optimizing BMI, 

including lifestyle modifications, dietary counseling, physical activity programs, and weight 

management strategies, may help reduce the risk and severity of IRIS in this population. 

Furthermore, personalized treatment approaches tailored to individual patient characteristics, 

including BMI status, HIV disease stage, and leukemia subtype, are essential for optimizing 

treatment outcomes and minimizing IRIS-related complications. 
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