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Introduction

Anemia is an important complication of chronic kidney disease (CKD), with
increasing prevalence in the more advanced stages of the disease ( Stauffer and
Fan, 2018). The etiology of anemia in CKD is multifactorial, and the key
mechanisms involve relative deficiency of erythropoietin (EPO), iron deficiency
and maldistribution, and shortened erythrocyte life span (Babitt and Lin, 2012) .
IDA in CKD patients often results from absolute and functional iron deficiency
and is associated with adverse outcomes in these patients (Wong et al ., 2019 ).
Moreover, it has been shown that iron deficiency, as such, is highly prevalent in
CKD patients and is associated with an increased risk of morbidity and mortality,
independent of potential confounders, including anemia (Cho et al ., 2019 ). The
last two decades have yielded significant advances in understanding the physiology
of iron balance, including iron trafficking and the crosstalk between iron, oxygen,
and erythropoiesis. This knowledge sheds new light on the regulation and
disturbance of iron homeostasis in CKD and holds the promise for developing new
diagnostic and therapeutic tools to improve the management of iron disorders (
Camashella and Pagani,2018) . Hepcidin, a 25-amino acid polypeptide discovered
in 2000, is one of the key elements of systemic iron metabolism ( Park et al ., 2001
. Hepcidin is a hormone produced predominantly in the hepatocytes and released
into the plasma. It binds to ferroportin present in the cell membrane of enterocytes
and macrophages and via tyrosine phosphorylation leads to internalization of
ferroportin and eventually its degradation in the lysosomes. As a result, iron
transport from the duodenum to the blood circulation is diminished, iron release
from macrophages and hepatocytes is blocked and, consequently, iron recirculation
Is impaired and serum iron levels decrease ( Tomasz et al., 2021 ) .Hepcidin

production increases in response to iron overload, inflammation or infection, while


https://link.springer.com/article/10.1007/s11255-020-02663-z#auth-Glogowski-Tomasz
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its synthesis is diminished as a result of iron deficiency, increased erythropoiesis
and hypoxia ( Filipczyk et al ., 2010). Iron is needed as a raw material for the
formation of red blood cells. Iron deficiency increases levels of Fibroblast Growth
Factor 23 (FGF23) (Gutiérrez et al ., 2009). Fibroblast growth factor-23 (FGF23)
Is a bone-derived hormone that is crucial for maintaining normal phosphate and
vitamin D homeostasis ( Martin et al ., 2012) . FGF23 levels increase gradually
with diminishing renal function, and it seems to be an adaptive mechanism to
prevent hyperphosphatemia ( Kovesdy and Quarles, 2013) .  Considering that
FGF23 and anemia are nontraditional risk factors for adverse outcomes in patients
with CKD, and both are reciprocally changed according to kidney function, it
would be intriguing to explore the relationship between FGF23 and anemia in
CKD. Interestingly, the inhibitory effect of FGF23 on erythropoiesis was
demonstrated in an experimental study ( Coe et al ., 2014) . However, only few
human studies have suggested a possible association between FGF23 and anemia
in patients with CKD ( Mehta et al ., 2017 ) . The purpose of this study was,
therefore, to further clarify the relationship between FGF23 levels and anemia in
patients with CKD and to examine whether high FGF23 levels increase the future

development of anemia .
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Aims of study :-
1-The relationship between FGF-23 levels and anemia in patients with CKD.

2-To examine whether high FGF-23 levels increase the future development of

anemia .
3- The role of hepcidin in the pathophysiology of anemia during chronic disease.

4-The alteration in iron status, phosphorus and its induce of FGF-23 production.
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