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Introduction: 
Chronic Kidney Disease (CKD) is a worldwide public health problem. 
Indeed, the incidence and prevalence of CKD have increased in recent 
years in both developed, and developing countries, Chronic kidney 
disease (CKD) is rapidly assuming epidemic proportions globally.[1] 
In India too, there is a significant burden of CKD although exact figures 
vary.[2] This has been attributed to the increasing prevalence of 
diabetes, hypertension and ischemic heart disease. Less than 10% of 
end-stage renal disease patients have access to any kind of renal 
replacement therapy.[3,4] Progression of CKD is associated with a 
range of serious complications, including increased chance of 
cardiovascular diseases, anemia, hyperlipidemia and metabolic bone 
disease. CKD patients need to  be assessed for the presence of these 
complications and receive optimal treatment to reduce the morbidity 
and mortality.[5] Stauffer et al reported that anemia was twice as 
prevalent in people with CKD (15.4%) as in the general population 
(7.6%). The prevalence of anemia also increased with stage of CKD, 
from 8.4% at stage 1 to 53.4% at stage 5. [6] Moreover the direct 
healthcare costs are higher in CKD patients with anemia than in those 
without anaemia.[7] 

Early diagnosis of the iron deficiency, anaemia and other factors 
should be measured so that further damage and complications of the 
kidney may be prevented. 

Anaemia in CKD 
Anemia is a common feature of CKD, which is associated with poor 
outcomes. Anemia leads to poor quality of life and increased 
complications such as  cardiovascular diseases, increased 

 hospitalizations, cognitive impairment, and increased mortality.[8] In 
1836,  Richard Bright for the first time described the association of 
chronic kidney disease and anemia, when he observed pallor in the 
development of Brigit's disease.[9]  NKF/KDOQI guideline (2006) 
defines anemia in Chronic Kidney Disease when the hemoglobin level 
is < 13.5 g/dl in adult males and 12.0g/dl in adult females, but adult 
male > 70 years old anemia is defined when hemoglobin < 12.0 g/dl.[8]
Iron deficiency has been considered as important cause of anemia in 
CKD patients and these patients manifest iron deficiency as ''absolute'' 
or ''functional'' iron deficiency in  end-stage renal disease. In CKD 
patients iron stores (absolute) are depleted as a result of  decreased 
intake due to malnutrition, decreased appetite associated with uremia  
and increased loss through chronic GIT bleeding due to blood vessel 
fragility associated with uremia, platelet dysfunction related to uremia, 
chronic blood retention in the dialysis circuit.[10] Functional iron 
deficiency occurs when there is a need for a greater amount of iron to 
support hemoglobin synthesis than can be released from the iron store. 
In CKD there is an impaired release of stored iron from macrophages 
and hepatocytes to transferring Iron, a transitional metal, can serve as a 
carrier for oxygen and electrons and as a catalyst for oxygenation, 
hydroxylation, and other critical metabolic processes, in part because 
of its ability to cycle reversibly and readily between the ferrous and 
ferric oxidation states. The ease with which iron is oxidized and 
reduced reversibly is essential for its metabolic functions. However, 
this property makes iron potentially hazardous by enabling it to 
participate in the generation of powerful oxidant species such as 
hydroxyl radical and/or reactive iron-oxygen complexes such as ferryl 

or perferryl ion as iron can participate in the formation of ROM,( 
reactive oxygen metabolites) so body uses transport proteins such as 
transferrin and storage proteins such as ferritin and minimizing the size 
of the intracellular iron pool.[11]

Nankivell BJ et al. in 1992 suggested that ischemic or toxic insults to 
the kidney increase the intracellular release of labile iron (also known 
as catalytic iron) that result in oxidative damage.[12] More recently, a 
specific iron-dependent type of regulated cell death due to lipid 
peroxide accumulation, termed ferroptosis, has been identified and is 
implicated the pathogenesis of renal ischemia-reperfusion injury. 
Further studies are needed to better understand the role of iron in the 
pathogenesis of kidney disease and the potentially harmful or 
beneficial effects of intravenous iron administration on kidney 
disease.[12,13,14,15]

Although relative EPO deficiency may contribute to the anemia of 
 CKD, [16] it is not the sole cause. Moreover, anemia of CKD is 

resistant to erythropoiesis-stimulating agents (ESAs) in approximately 
 10%–20% of patients. [8] It can be due to the reason that 

supraphysiologic doses of ESAs, especially at very high doses or in 
patients who are  resistant to treatment, have off-target effects in other 
tissues. These findings have recommenced the  interest in 
understanding the molecular mechanisms of anemia in CKD, so that 
the new therapies could be developed, which target the underlying 
pathophysiology of low hemoglobin [17] 

To conclude it can be said that anemia of CKD is a multifactorial 
process due to relative EPO deficiency, disordered iron homeostasis 
uremic-induced inhibitors of erythropoiesis and shortened erythrocyte 
survival. Current research suggests that  hepcidin excess is the main 
contributor to the disordered iron homeostasis and anemia of CKD by 
impairing dietary iron absorption and iron mobilization from body 
stores.[17] It is prerequisite to improve our understanding of the 
molecular mechanisms responsible for anemia of CKD, so that newly 
developed pharmacologic agents  more closely target the underlying 
pathogenic mechanisms of this disease to improve efficacy and reduce 
treatment-related adverse effects.
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