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Outline

⌘ Functional (and reciprocal) crosstalk between iron and erythropoiesis

⌘ Iron loading anemias: definition and mechanisms

⌘ New therapeutic approaches
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Iron availability regulates erythropoiesis 

Iron deficiency → ANEMIA
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Hemoglobin synthesis in iron deficient conditions
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The second TFR links iron sensing to EPO-EPOR signaling 

Nai et al., Blood 2015
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How does the erythroblast adapt its function 

according to iron availability?

✓ Decrease in serum iron

✓ Decrease in cytosolic iron

↓ Fe/S clusters

↓ heme

↓ Hb

↓ RBCs

↓ iron

↓ HIF2𝝰

↓ EPO
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Hepcidin regulation under physiological conditions
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Definition of Iron Loading Anemias

A group of inherited or acquired anemias characterized by:

⌘ ineffective erythropoiesis

⌘ low hepcidin levels

⌘ excessive iron absorption

⌘ secondary iron overload

Camaschella and Nai, BJH 2015; Cazzola, Blood 2022
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Sideroblastic Anemia
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Targeting iron overload in iron loading anemias
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TMPRSS6 mutations leave hepcidin constitutively high
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Iron refractory Iron deficiency Anemia
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✓ TMPRSS6-ASO (sapablursen, IONIS):
o Healthy (phase 1, completed, NCT03165864)

o Beta thal (phase 2, terminated, NCT04059406)

✓ TMPRSS6-siRNA (SLN127, Silence Therapeutics):
o Healthy (early phase 1, completed, NCT04559971)

o Thalassemia+MDS (phase 1, completed, NCT04718844)

✓ mAb anti-TMPRSS6 (REGN7999, Regeneron):
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o Beta thal (phase 2, not yet recruiting, NCT06421636)
clinicaltrial.gov



Targeting the hepatic BMP-SMAD pathway
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Targeting hepcidin
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✓ LJPC-401 (La Jolla Pharmaceutical):
o Hemochromatosis (phase 2, completed, NCT03395704)

o TD beta thal (phase 2, terminated, NCT03381833)

✓ PTG300 (rusfertide, Protagonist):
o Healthy (phase 1, completed, NCT04516382)

o Hemochromatosis (phase 2, completed, NCT04202965)

o NTD and TD beta thal (phase 2, completed, NCT03802201)

clinicaltrial.gov
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S272: SAFETY AND PRELIMINARY PHARMACODYNAMIC EFFECTS OF THE 

FERROPORTIN INHIBITOR VAMIFEPORT (VIT-2763) IN PATIENTS WITH NON-

TRANSFUSION-DEPENDENT BETA THALASSEMIA (NTDT): RESULTS FROM A 

PHASE 2A STUDY

Taher et al., HemaSphere 2022



Take home message

⌘ Balanced coordination of iron metabolism with erythropoietic activity is a protective 

mechanism against iron overload and anemia.

⌘ Deregulation of the hepcidin-ferroportin axix is the main cause of iron overload in anemias 

characterized by ineffective erythropoiesis.

⌘ Erythroid precursors regulate iron homeostasis by secreting the hepcidin inhibitor ERFE under 

conditions of expanded erythropoiesis. However, other organs and tissues may also contribute 

to hepcidin suppression in hypoxia, as shown by the identification of PDGF-BB and FGL1.

⌘ The common pathogenetic mechanisms of iron loading anemias allow the identification of 

several therapeutic targets worth testing as single or combined therapies.
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Rusfertide decreases the phlebotomy rate in hemochromatosis…

Lancet Gastroenterol Hepatol 2023



…and in PV patients

NEJM 2024
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