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Definition of ESA hyporesponsiveness

▪ Definition vary across guidelines based on numerical    

values of ESA thresholds.

▪ CKD patients who fail to achieve target Hb despite a   

significant and sustained increase in ESA doses.

▪ Prevalence: 12.5~30.3%.

▪ Acute or Chronic (>4 months), Difficult to treat 

dynamic condition, mostly transient



ESA hyporesponsiveness

▪In general, for a 60kg CKD patient, ➔more than 90 mcg/week of darbepoetin.

▪Weight-adjusted ESA resistance index (ERI)



Why important?

▪ Unresolved symptoms – fatigue, dyspnea, general weakness.

▪ Hidden causes!

▪ Higher ESA dose: higher risk for adverse CV outcome, kidney failure risk, and mortality.

- - Numerous previous data demonstrated that higher ESA doses, independent of hemoglobin level, were 
associated with increased risk for death.



Causes of ESA hyporesponsiveness

Kidney Dis 2022;8:103–114

• The causes of ESA hyporesponsiveness cannot be identified in approximately 30%.

ACD



Targeting inflammation

N Engl J Med 2019;381:1148-57.

Hepcidin-fpn axis: key target!



Inflammation and anemia 



Inflammation and FGF23



How to treat ESA Hyporesponsiveness?

▪ Improve functional iron deficiency

▪ Use of HIF-PHI (HIF stabilizer)

▪ Can we control circulating hepcidin level?

▪ Can we treat high inflammatory status in CKD?



How to treat ESA Hyporesponsiveness?

▪ In 2025 draft: “iron-restricted erythropoiesis.”

▪ TSAT < 20% and ferritin over 100-200 µg/L.

▪ CKD5D: anemia + ferritin ≤ 500 μg/L, TSAT ≤ 30%

▪ IV >> PO (in inflammatory condition)

▪ Upper level: 700 µg/L or TSAT 40%

▪ Improve functional iron deficiency

▪ Use of HIF-PHI (HIF stabilizer)

▪ Can we control circulating hepcidin level?

▪ Can we treat high inflammatory status in CKD?



HIF-PHI

• Endogenous EPO release 
➔much lower increases in serum  

erythropoietin levels than ESAs 
➔more physiologic, avoid side effects

• Improved iron availability.



HIF PHI (approved for marketing as of Oct 2024)



Use of HIF PHI: still very cautious in KDIGO 2025 draft

Practice Point 3.7.1: In people with anemia and CKD G5D and CKD not receiving dialysis with 
initial or subsequent ESA hyporesponsiveness, identify and treat the underlying causes of ESA 
hyporesponsiveness, if possible.

Practice Point 3.7.2: In people with CKD, anemia, and ESA hyporesponsiveness, if there is a 
desire to raise the Hb to avoid a transfusion or improve symptoms attributable to anemia, a trial 
of HIF-PHI may be considered after discussion of potential risks and benefits prior to treatment.

Practice Point 3.7.3: In patients with anemia and CKD, if a decision is made to use HIF-PHI for 
the treatment of ESA hyporesponsiveness, the Hb should be raised to the lowest level that 
alleviates anemia-related symptoms or which reduces the risk of requiring an RBC transfusion to 
an acceptable level. 

Practice Point 3.7.4: In patients with CKD, anemia, and ESA hyporesponsiveness, if a desired 
erythropoietic response has not been achieved after 3–4 months of initiating a trial of HIF-PHI, 
discontinue treatment. 

Practice Point 3.7.5: In people with anemia and CKD not receiving dialysis or with CKD G5D who 
have active malignancy, a recent CV event, or recent vascular thrombosis do not use HIF-PHI.



Targeting IL-6



Targeting IL-6 (RESCUE phase 2)

Lancet 2021; 397: 2060–69

▪ Ziltivekimab, a fully human monoclonal antibody directed against the IL-6 ligand
▪ 264 CKD stage 3-5 and systemic inflammation (hscRP ≥2 mg/L) 
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Targeting IL-6 in anemia management





Other therapeutic options : Hepcidin Antagonists

❖ Direct Hepcidin Blockade: Lexaptepid (NOX-H94)

➔ In healthy volunteer, single and multiple IV doses showed dose-dependent increases in serum iron, ferritin, and TSAT.

Br J Pharmacol.  2016;173:1580–8.

❖ Indirect Hepcidin Blockade: Targeting Ferroportin and BMP6

1) LY2928057 (anti-ferroportin monoclonal antibody)

➔ Concern: paradoxical risk of undesirable rise in serum hepcidin 

2) LY3113593 (anti-BMP6 monoclonal antibody)

➔ In healthy volunteers: Increased serum iron and TSAT, and decreased hepcidin levels, but less effective

Br J Pharmacol. 2019;85:935–48





Take home messages

❖ ESA hyporesponsiveness



Take home messages



非常感謝大家的聆聽
Thank you very much for listening

감사합니다
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