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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.    

      

                                                              

                                                                                            

 

 

 

 

 



۱ 

 الخلاصة

ا نهًشاظح وانىفُاخ انًثكشج وهى يصذس لهك هاو CKDَؼذ يشض انكهً انًضيٍ )      ( سثث ا يهً 

نهصسح انؼايح فٍ خًُغ أَساء انؼانى. ذكًٍ انًعاػفاخ انؼذَذج نًشض انكهً انًضيٍ وساء هزا انؼةء 

كرشاف انهُثسُذٍَ يُز زىانٍ ػمذ يٍ انضيٍ ، أظطشاتاخ انًؼادٌ وانؼظاو وفمش انذو وأ، تًا فٍ رنك 

انهُثسُذٍَ يُز زىانٍ ػمذ يٍ انضيٍ إنً إنماء ظىء خذَذ ػهً انرسثة فٍ َمص   كرشاف أولذ أدي 

نرهاب انسذَذ فٍ فمش انذو انكهىٌ. فٍ يشظً انكهً انًضيُح ، َساهى َمص انسذَذ انىظُفٍ تسثة الأ

أظهشخ دساسح زذَثح أٌ انؼلالح تٍُ  ذو انًماوو نلإسَثشوتىَرٍُ.سذفاع انهُثسُذٍَ فٍ انذو فٍ فمش انأو

هٍ ػلايح زُىَح يثثرح نهُرائح  ( FGF  ۲۳سرملاب انسذَذ وػايم ًَى انخلاَا انهُفُح )أنرهاب والأ

انسهثُح فٍ انًشظً انزٍَ َؼاَىٌ يٍ أيشاض انكهً انًضيُح أشاسخ انؼذَذ يٍ انذساساخ انًمطؼُح إنً 

كرشفُا أوفمش انذو نذي هؤلاء انًشظً. نمذ  FGF23 ػايم ًَى انخلاَا انهُفُح انًسرًم تٍُسذثاغ الأ

 ػايم ًَى انخلاَا انهُفُح  هزا الاسذثاغ فٍ هزِ انذساسح وفسصُا يا إرا كاَد انًسرىَاخ انؼانُح يٍ

FGF23 .ذضَذ يٍ خطش الإصاتح تفمش انذو انسادز 

يدًىػح يٍ انًصاتٍُ تًشض انكهً انًضيٍ وػذدهى ]ٌ = انسانُح  فسص وسصذ  ذى فٍ انذساسح   

[ يشَعا  وذى فسص انؼلاياخ انسشَشَح ) انؼلاياخ انىتائُح (  وػىايم انخطىسج فٍ ذطىس ۱۴۱

يشض انكهً انًضيٍ فٍ لسى أيشاض انكهً )يشكض غسُم انكهً( فٍ يسرشفً تغذاد انرؼهًٍُ ، تغذاد / 

   انؼشاق.

،  ۵-۱انًسرىي  يشظً انفشم انكهىٌ( سُح يٍ ٨٧-۲۵أػًاسهى تٍُ )انًشظً انزٍَ ذرشاوذ     

سخلا   ۲۵( يشَعا ۳۵، فٍ انًشزهح انثانثح ) جسُذ۱۴ سخلا  و ۲۰( يشَعا ۳۴انًشزهح انثاَُح )

 ۳۴( يشَعا ۳٨انرسهم انذيىٌ )يشزهح سُذاخ ،  و۱۰وسخلا   (۲۵)سُذاخ ، انًشزهح انشاتؼح ۱۰و

 - ۲۰۱۰ َُساٌنهفرشج يٍ   جسُذ ۱٨سخلا  و  ۱٨( ۳۴) تًدًىػح ظاتطحسَح يما جسُذ ۱۴و  سخلا  

 .۲۰۱۰  ذًىص

هىتٍُ لثم غذى انسصىل ػهً ػُُاخ انذو وفصم يصم انذو نرسذَذ انًسرىَاخ الأساسُح نههًُى   

 و( WBCsانذو انثُعاء ) خلاَا و( RBCsانذو انسًشاء )كشَاخ  و( Hbخهساخ غسُم انكهً )

انسؼح انكهُح و (Hep) وانهثسذٍَ انفُشَرٍُو (HCTانهًُاذىكشَد ) و( PLTانصفائر انذيىَح )

 ۲۳( وػايم ًَى الأنُاف Vit.D)  Dوفُرايٍُ ( Pانفىسفىس )و (TIBC) انشاتطح  تانسذَذ

(FGF23.) 



۱ 

فٍ ؼُىٌ َخفاض يأ( فٍ يسرىَاخ انكشَاذٍُُُ وP <۰.۰۱) يؼُىَح أظهشخ َرائح هزِ انذساسح صَادج  

 انكثُثٍ فٍ انرسهم انذيىٌ ػُذ يماسَرها تًشظً انًدًىػح انعاتطح. يؼذل انرششُر

 ( أظهشخ َرائح هزِ انذساسح صَادج يؼُىَحP <۰.۰۱ فٍ يسرىَاخ انهُثسُذٍَ يغ )CKD 

( P <۰.۰۱يماسَح تًدًىػاخ انسُطشج انؼادَح. كًا أظهشخ َرائح هزِ انذساسح صَادج يؼُىَح )

 FGF23 ػايم ًَى انخلاَا انهُفُح  ( فٍ يسرىيP <۰.۰۱فٍ َسثح انفُشَرٍُ. صَادج يؼُىَح )

 يماسَح تًشَط انسُطشج. CKDوانفىسفىس فٍ  WBCS طخلاَا انذو انثُ،

  ا يؼُىَ ا )أأظهشخ َرائح هزِ انذساسح فٍ انرسال  TIBC( فٍ يسرىَاخ P <۰.۰۱َخفاظ 

 انذيىٌ يماسَح  تًشَط انًدًىػح انعاتطح.

 أظهشخ َرائح هزِ انذساسح أ( ٌَخفاض يؼُىP <۰.۰۱ ٍُفٍ ذشكُض انهًُىغهىت )

 .RBCSوكشَاخ انذو انسًش  HCT،وانهًُاذىكشاخ  PTL،وانصفُساخ انذيىَح 

 سرُراج أٌ هزِ انذساسح ذذػى دوس يادج انهُثسُذٍَ كؼىايم اخرطاس تشكم ػاو ، ًَكٍ الأ

ُثسُذٍَ وانفُشَرٍُ كاٌ تُىكًُُائُح نًشض انكهً انًضيٍ ، وأٌ الاسذثاغ ػانٍ انًؼُىَح تٍُ انه

يىخث ا ودلانح إزصائُ ا ، وأظهشخ انذساسح اسذثاغ ا سهثُ ا تٍُ يسرىي انهُثسُذٍَ 

 وانهًُىغهىتٍُ.

 ٍُػايم ًَى انخلاَا انهُفُح  اكرشف انؼلالح راخ انذلانح انؼانُح ت FGF23  يغ يسرىي

 .Vit. D وفُرايٍُ,انفىسفىس انهًُىخهىتٍُ ، انهُثسُذٍَ ، 

وهُثسُذٍَ  FGF23 ػايم ًَى انخلاَا انهُفُح فٍ انخراو ، اسذثطد انًسرىَاخ انًشذفؼح يٍ يصم  

 .انفشم انكهىٌ انًصم تضَادج خطش الإصاتح تفمش انذو نذي يشظً 

 

 

  

 

 

 


