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Introduction:

Chronic Kidney Disease (CKD) represents a significant public health concern globally, affecting millions of individuals and imposing a substantial
burden on healthcare systems. CKD is characterized by the progressive loss of kidney function over time, leading to various complications that impact
morbidity and mortality rates." Among the myriad of challenges faced by CKD patients, the association between CKD and serum ferritin levels has
gained increasing attention in recent years. Serum ferritin, a biomarker of iron status, has been implicated in the pathogenesis of CKD complications,
particularly when levels fall below 100 pg/L.2 This article delves into the intricate relationship between CKD and low serum ferritin levels, exploring
the mechanisms underlying complications and potential therapeutic strategies.

Understanding Chronic Kidney Disease:

CKD is a multifactorial disorder characterized by the gradual loss of kidney function over months to years, eventually leading to end-stage renal disease
(ESRD) if left untreated.® The etiology of CKD is diverse, encompassing various risk factors such as diabetes, hypertension, autoimmune diseases, and
genetic predispositions. Progressive decline in kidney function results in the accumulation of waste products, electrolyte imbalances, and disturbances
in fluid homeostasis, contributing to the development of systemic complications.*

Complications of CKD:

CKD affects virtually every organ system in the body, giving rise to a plethora of complications that significantly impact patient outcomes.®
Cardiovascular disease (CVD) represents the leading cause of morbidity and mortality in CKD patients, attributed to a heightened risk of
atherosclerosis, myocardial infarction, heart failure, and arrhythmias. Additionally, CKD patients are prone to metabolic bone disorders, electrolyte
abnormalities, anemia, and immune dysfunction, further exacerbating their clinical burden.®

Serum Ferritin and CKD:

Serum ferritin serves as a surrogate marker for body iron stores, reflecting the balance between iron absorption, utilization, and storage. In CKD
patients, alterations in iron metabolism often occur, leading to dysregulated ferritin levels.” While iron deficiency is a common complication in CKD
due to reduced dietary intake, impaired absorption, and blood loss, paradoxically, some CKD patients exhibit elevated serum ferritin levels, indicative
of iron overload. This discrepancy underscores the intricate interplay between inflammation, oxidative stress, and iron metabolism in CKD
pathophysiology.®

Complications in CKD Patients with Serum Ferritin <100 ug/L:
Recent research has shed light on the adverse outcomes associated with low serum ferritin levels (< 100 pg/L) in CKD patients. Iron deficiency in this

population has been linked to increased mortality, cardiovascular events, and poor quality of life.® Moreover, iron deficiency negatively impacts
erythropoiesis, exacerbating anemia and necessitating frequent blood transfusions or erythropoiesis-stimulating agents (ESAs) for management.*

Mechanisms Underlying Complications:

Several mechanisms may contribute to the heightened risk of complications in CKD patients with serum ferritin <100 pg/L. Firstly, iron deficiency
impairs mitochondrial function and cellular metabolism, exacerbating tissue hypoxia and oxidative stress.™ Secondly, iron deficiency compromises
immune function, predisposing patients to infections and inflammatory complications. Thirdly, iron deficiency-induced anemia exacerbates cardiac
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workload, leading to left ventricular hypertrophy and heart failure. Additionally, iron deficiency has been implicated in the pathogenesis of restless leg
syndrome, cognitive impairment, and poor wound healing in CKD patients.*

Therapeutic Approaches:

The management of iron deficiency in CKD patients poses a clinical challenge, necessitating a multifaceted approach tailored to individual patient
needs. Intravenous iron supplementation has emerged as a cornerstone therapy for correcting iron deficiency and optimizing hemoglobin levels in CKD
patients undergoing dialysis or those with ESA-resistant anemia.’* However, concerns regarding the risk of iron overload and oxidative stress mandate
cautious monitoring of iron indices and ferritin levels during treatment. Furthermore, dietary modifications, such as iron-rich foods and oral iron
supplements, may be beneficial in select CKD patients with mild iron deficiency.**

Conclusion:

In conclusion, CKD patients with serum ferritin <100 pg/L face an increased risk of complications, including cardiovascular events, anemia, and
impaired immune function. Understanding the underlying mechanisms driving these complications is crucial for implementing targeted therapeutic
interventions aimed at optimizing patient outcomes. Further research is warranted to elucidate the optimal management strategies for iron deficiency in
CKD and to mitigate the burden of complications in this vulnerable patient population. By addressing the complexities of CKD in conjunction with
serum ferritin levels, healthcare providers can strive towards improving the quality of life and prognosis of CKD patients worldwide.
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