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Introduction:

Anemia is a prevalent condition globally, affecting millions of people across diverse demographics. Among its various forms, anemia of inflammation
(Al), also known as anemia of chronic disease (ACD), stands out as a unique subtype. *This condition often accompanies chronic inflammatory
diseases, including chronic kidney disease (CKD), and presents distinct challenges in diagnosis and management. In this article, we delve into the
intricate relationship between anemia of inflammation and chronic kidney disease, exploring its pathophysiology, clinical manifestations, diagnostic
approach, and therapeutic interventions.?

Understanding Anemia of Inflammation:

Anemia of inflammation is characterized by alterations in iron homeostasis, impaired erythropoiesis, and shortened red blood cell lifespan. Unlike
classical iron-deficiency anemia, Al arises primarily due to dysregulated immune responses and the release of pro-inflammatory cytokines, such as
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a).3 These cytokines inhibit erythropoietin (EPO) production, disrupt iron metabolism, and
suppress bone marrow erythroid progenitor cells, contributing to the development of anemia.4

Pathophysiology of Anemia in Chronic Kidney Disease:

Chronic kidney disease is a leading cause of morbidity and mortality worldwide, characterized by progressive loss of renal function over time. Anemia
is a common complication of CKD, affecting up to 90% of patients in advanced stages.® In CKD, anemia develops due to multiple factors, including
decreased renal EPO production, impaired iron utilization, and chronic inflammation. The interplay between these mechanisms exacerbates the severity
of anemia, leading to significant clinical consequences.®

Clinical Manifestations and Diagnostic Challenges:

Anemia of inflammation, especially in the context of CKD, manifests clinically as fatigue, weakness, dyspnea, and reduced exercise tolerance.
However, these symptoms are nonspecific and may overlap with other comorbidities common in CKD patients, posing diagnostic challenges.’
Traditional laboratory markers, such as serum ferritin and transferrin saturation, may not accurately reflect iron status in the presence of inflammation,
necessitating the use of novel biomarkers like soluble transferrin receptor and hepcidin.®

Management Strategies:

The management of anemia of inflammation in CKD requires a multifaceted approach targeting both the underlying inflammatory processes and the
associated erythropoietic dysfunction.'® Pharmacological interventions, such as anti-inflammatory agents (e.g., corticosteroids, TNF-q inhibitors) and
erythropoiesis-stimulating agents (ESA), play a crucial role in improving hemoglobin levels and ameliorating symptoms. Additionally, iron
supplementation may be necessary to address functional iron deficiency and optimize response to ESA therapy.*!

Emerging Therapeutic Modalities:

Recent advances in the understanding of Al and CKD have paved the way for the development of novel therapeutic modalities.*? Targeted therapies
directed against specific inflammatory mediators, such as IL-6 inhibitors and Janus kinase (JAK) inhibitors, hold promise in mitigating the
inflammatory burden and improving erythropoiesis.** Furthermore, innovative approaches, including hypoxia-inducible factor prolyl hydroxylase
inhibitors (HIF-PHIs), offer alternative strategies to enhance endogenous EPO production and alleviate anemia.™
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Conclusion:

Anemia of inflammation represents a complex hematologic disorder intricately linked to chronic kidney disease. Understanding the underlying
pathophysiology, clinical manifestations, and diagnostic nuances is essential for optimizing the management of this condition. While traditional
therapeutic approaches remain cornerstone in the treatment of Al in CKD, ongoing research into novel targeted therapies offers hope for improved
outcomes and better quality of life for affected individuals. By addressing the multifactorial nature of anemia in CKD, healthcare providers can deliver
personalized and comprehensive care, thereby mitigating the burden of this challenging condition.
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