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Learning objectives

• Describe recent progress in delineating the signal pathway regulating 
«Accelerated Cellular Senescence» in CKD

• Anemia in CKD : What’s new in the present ?

• Erythropoietin vs Hypoxia-inducible factor 1-alpha inhibitors (HIF-PHIs): 
      pros & cons
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1. Klotho is an anti-aging membrane type 1 protein (N-terminal faces the outside of the cell)
2. Klotho absence induces accelerating ageing
3. Most types of kidney diseases are associated with Klotho deficiency
4. Klotho deficiency reduces autophagy flux and induces apoptosis
5. The association between Klotho and cellular senescence is relatively less reported
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Senescence Associated Secretory Phenotype



KDIGO: KIDNEY DISEASE IMPROVING GLOBAL OUTCOME



ANEMIA: TRADITIONAL RISK FACTOR FOR CHONIC KIDNEY DISEASE, A STATE OF ACCELERATING AGING







Am J Kidney Dis 2019; 73: 206-217















Meta-analysis of Relationship of HRQoL to Mean Hb in CKD & Dialysis Trials

Most improvement occurs within a Hb range of  9.5 to 12 g/dL

Leaf and Goldfarb Kidney International 75: 15–24, 2009

A change  ≥0.5 is considered 
clinically significant
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HRQoL: Health-Related Quality of Life



• Chronic kidney disease (CKD) is associated with excessive cardiovascular morbidity 
and mortality1,2.

• Anemia is common in CKD (particularly in stage 3b-5) and contributes to poor patient 
outcomes3,4. 

• Observational studies indicate that low Hb levels in CKD patients may increase risk for 
progression of kidney disease, cardiovascular morbidity and mortality5. No definitive 
proof. RCTs have not shown this effect

• Controlled clinical trials of anemia treatment with erythropoietin stimulating agents 
(ESAs) to reasonable Hb levels (10-13 g/dL) have improved symptoms but have not 
demonstrated improved outcomes6–10. 

• ESA treatment to higher Hb levels (> 13 g/dL) in  NHCT and CCT studies (HD patients) 
and CREATE, CHOIR, and TREAT studies (non dialysis CKD patients) is associated with 
worse outcomes (hypertension, thrombosis, cerebrovascular risk)11

Current Status of Anemia and its Treatment in Chronic Kidney 
Disease (CKD)

Current Status of Anemia and its Treatment in 
CKD







Challenges of translating basic research into therapeutics





• ROXADUSTAT/Evrenzo/Ai Ruizho/Rosasat --- Fibrogen/AstraZeneca/Astellas

• DAPRODUSTAT/Duvroq   ---   GlaxoSmithKlein/GSK – Kyowa Kirin 

• VADADUSTAT/Vafseo.  ---   Otsuka Pharmaceutical/Akebia Therapeutics 

• Molidustat
• Desidustat/Oxemia
• Enarodustat/Enaroy (Japan)   

Hypoxia Inducible Factor – Prolyl Hydroxylase Inhibitors (HIF-PHs): 
A new class of oral drugs for the treatment of renal anemia























DaprodustatMajor Adverse Cardiovascular Events
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The CON side of HIF-PHIs

Daprodustat



The CON side of HIF-PHIs





Other approaches being taken: present & future 

1. Increasing late stage erythrocyte survival [Activin Traps]. 
• Ligand-trapping fusion protein (ACE-536, Setercept) containing the extracellular domain of human activin receptor 

type IIB (ActRIIB, TGF-β superfamily) modified to reduce activin binding
• They may also increase BFU-E and CFU-E via Erythropoietin 
• They increase the number of daughter cells that mature from 32 to 36-40 by preventing “apoptosis” 
• Might be very effective in MDS, thalassemias
• Effect in humans being evaluated 
• Also has effects on metabolic bone disease to increase cortical bone thickness (mass)

2. Targeting the Hepcidin-Ferroportin Axis

• Direct inhibitors of hepcidin function (Direct Hepcidin Antagonists] 

• Prevent the transcription of hepcidin (Hepcidin Production Inhibitors 

1. Promote resistance of ferroportin to hepcidin action (Ferroportin agonists/ stabilizers)

3. SGLT2 Innibitori
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