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New Oral Agent for Treatment of Anemia in Patient with Chronic Kidney Disease:
Prolyl Hydroxylase Inhibitor

KiRyang Na

Department of Nephrology, Department of Internal Medicine, Chungnam National University College of Medicine, Daejeon, Korea

Hypoxia inducible factor (HIF)-stabilizers are being developed for the renal anemia treatment. This small molecules inhibit prol-

yl hydroxylase domain (PHD)-containing enzymes, causing HIF activation instead of degradation under the state of normoxia, fi-

nally increase production of intrinsic erythropoiesis. Current treatment guidelines suggest that renal anemia should be treated main-

ly with iron and erythropoiesis stimulating agents (ESAs). But there are several complications and concerns such as hypertension,

ESA refractory anemia and increased cardiovascular mortality in using ESAs. Advantages of HIF stabilizers over ESAs are orally

available, no dose-up requirement for inflammation. So far new HIF stabilizers showed efficacy and safety in renal anemia

treatment. This new therapeutic agent may emerge as a standard treatment option for renal anmia treatment. (Korean J Med

2019;94:11-16)
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Table 1. Causes of anemia in CKD

Aluminum bone disease
Bleeding

EPO deficiency

Infection

Inflammation

Iron deficiency

Hepcidin
Hyperparathyroidism
Reduced RBC survival
Vitamin deficiency (Be, Bi2)

CKD, chronic kidney disease; EPO, erythropoietin; RBC, red
blood cell.
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Table 3. Meta-analysis of the association of HIF stabilizers with anemia due to chronic kidney disease

Indicators Number of studies Q test p-value Model selected OR (95% CI) p-value
Hb

Overall 12 <0.00001 Random 2.70 (1.79-3.6) <0.00001

NDD-CKD 7 <0.00001 Random 3.51(2.20-4.82) <0.00001

DD-CKD 5 <0.00001 Random 1.20 (-0.12 t0 2.51) 0.07
Ferritin

Overall 11 <0.00001 Random -0.65 (-1.12 to -0.18) 0.006

NDD-CKD 6 <0.00001 Random -1.12 (-1.92 t0 -0.32) 0.006

DD-CKD 5 0.05 Random -0.22 (-0.65 t0 0.21) 0.32
Hepcidin

Overall 8 <0.00001 Random -1.65 (-2.86 to -0.44) 0.007

NDD-CKD 5 <0.00001 Random -2.55 (-4.60 to -0.49) 0.02

DD-CKD 3 0.07 Random -14.39 (-50.70 t0 21.91) 0.44
TIBC

Overall 11 <0.00001 Random 1.64 (0.98-2.31) <0.00001

NDD-CKD 6 <0.00001 Random 2.05 (1.00-3.10) 0.0001

DD-CKD 5 <0.00001 Random 1.30 (0.35-2.24) 0.007
Reverse effect

Overall 5 0.71 Fixed 1.16 (0.81-1.67) 0.42
SAE

Overall 4 0.72 Fixed 1.56 (0.91-2.66) 0.11

HIF, hypoxia-inducible factor; OR, odds ratio; CI, confidence interval; Hb, hemoglobin; NDD-CKD, non-dialysis-dependent chronic kid-

ney disease; DD-CKD, dialysis-dependent chronic kidney disease; TIBC, total iron-binding capacity; SAE, severe adverse event.
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