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3B Functional (and reciprocal) crosstalk between iron and erythropoiesis
3B Iron loading anemias: definition and mechanisms

dB New therapeutic approaches
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Erythropoiesis
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Iron availability regulates erythropoiesis

200 billion/day

o

% holo-
é.) transferrin
oP 4o
o)
C>QF'
25 mg/day (
bone .

TFR1 ﬁ
|

Iron uptake

o ————————————— - — - -

EPO
signaling

erythroblasts



Iron plays a crucial role in terminal erythropoiesis
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Iron plays a crucial role in terminal erythropoiesis
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Hemoglobin synthesis in iron replete conditions
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Hemoglobin synthesis in iron deficient conditions
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The second TFR links iron sensing to EPO-EPOR signaling
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The second TFR links iron sensing to EPO-EPOR signaling

Late phase ]

/ .
F, % W
i ' il

Pro-E || Baso-E  Poly-E  Ortho-E|

Nai et al., Blood 2015



The second TFR links iron sensing to EPO-EPOR signaling
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How does the erythroblast adapt its function

according to iron availability?
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How does the erythropoiesis regulate body iron metabolism?
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Hepcidin is the master regulator of iron metabolism
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Hepcidin is the master regulator of iron metabolism
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iron recycling
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Hepcidin regulation under physiological conditions
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Erythropoietic activity regulates iron metabolism
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Erythropoietic activity regulates iron metabolism
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Hepcidin regulation under pathological conditions
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Definition of Iron Loading Anemias

A group of inherited or acquired anemias characterized by:
db ineffective erythropoiesis
a8 low hepcidin levels
dB excessive iron absorption
db secondary iron overload

Camaschella and Nai, BJH 2015; Cazzola, Blood 2022



Definition of Iron Loading Anemias

A group of inherited or acquired anemias characterized by:
db ineffective erythropoiesis
a8 low hepcidin levels
dB excessive iron absorption
db secondary iron overload

inherited : acquired

4 )

db sideroblastic anemias db some forms of myelodysplastic syndromes
38 B-thalassemia (MDS-RS)
H congenital dyserythropoietic anemias (CDAs
d yserythrop
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Definition of Iron Loading Anemias

A group of inherited or acquired anemias characterized by:

db ineffective erythropoiesis
a8 low hepcidin levels

dB excessive iron absorption

db secondary iron overload

inherited : acquired
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Sideroblastic Anemia
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Sideroblastic Anemia

3B X-linked sideroblastic anemia
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Sideroblastic Anemia

3B X-linked sideroblastic anemia

3B AR sideroblastic anemia (SLC25A38, GLRXS5,
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B-thalassemia
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B-thalassemia
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Targeting iron overload in iron loading anemias
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Hepcidin expression is regulated by the BMP-SMAD pathway
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Hepcidin expression is regulated by the BMP-SMAD pathway
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TMPRSS6 mutations leave hepcidin constitutively high

IRIDA:
Iron refractory Iron deficiency Anemia
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Therapeutic targets to reduce iron overload
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Targeting the hepatic BMP-SMAD pathway

Anti-TMPRSS6 agents
(ASO, siRNA, mAb)
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Targeting the hepatic BMP-SMAD pathway ¢ BMP-SMAD
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Targeting the hepatic BMP-SMAD pathway

Anti-TMPRSS6 agents
(ASO, siRNA, mAb)
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TMPRSS6 ﬁ TMPRSS6-ASO (sapablursen, IONIS):
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O Healthy (phase 1, completed, NCTO3165864)
o Beta thal (phase 2, terminated, NCT04059406)

v' TMPRSS6-siRNA (SLN127, Silence Therapeutics):

O Healthy (early phase 1, completed, NCT04559971)
o Thalassemia+MDS (phase 1, completed, NCT04718844)

v' mAb anti-TMPRSS6 (REGN7999, Regeneron):

O Healthy (phase 1, completed, NCT05481333)
o Beta thal (phase 2, not yet recruiting, NCT06421636)
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Targeting the hepatic BMP-SMAD pathway

Anti-TMPRSS6 agents
(ASO, siRNA, mAb)
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TMPRSS6
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Targeting hepcidin
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Targeting ferroportin
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TRANSFUSION-DEPENDENT BETA THALASSEMIA (NTDT): RESULTS FROM A

PHASE 2A STUDY
Taher et al., HemaSphere 2022
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Take home message

dB Balanced coordination of iron metabolism with erythropoietic activity is a protective
mechanism against iron overload and anemia.
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3B Deregulation of the hepcidin-ferroportin axix is the main cause of iron overload in anemias

characterized by ineffective erythropoiesis.



Take home message

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

mechanism against iron overload and anemia.

3B Deregulation of the hepcidin-ferroportin axix is the main cause of iron overload in anemias

characterized by ineffective erythropoiesis.

dB 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 FGLI.
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Take home message

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

mechanism against iron overload and anemia.

3B Deregulation of the hepcidin-ferroportin axix is the main cause of iron overload in anemias

characterized by ineffective erythropoiesis.

dB 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 FGLI.

db The common pathogenetic mechanisms of iron loading anemias allow the identification of
several therapeutic targets worth testing as single or combined therapies.



Acknowledgments

Regulation of Iron Metabolism Unit

San Raffaele Scientific Institute, Milan, Italy

Antonella Nai, PhD

Alessia Pagani, PhD
Mariateresa Pettinato, PhD
Simona Maria Di Modica
Emanuele Tanzi

Valeria Furiosi

Rossana Carleo

Mara Caputo

Assunta Cancellara

Anxhela Dano

Martina Villa
§ I.R.C.C.S. Ospedale
San Raffaele




Rusfertide decreases the phlebotomy rate in hemochromatosis...

9+k @ Rusfertide for the treatment of iron overload in HFE-related
haemochromatosis: an open-label, multicentre, proof-of-
concept phase 2 trial

Kris V Kowdley, Nishit B Modi, Kevork Peltekian, John M Vierling, Christopher Ferris, Frank H Valone, Suneel Gupta

Lancet Gastroenterol Hepatol 2023

Age Gender
(years) A Phlebotomy @ First dose of rusfertide @ Treatment completed First dose
77 Male A A A & ®
77 Female — A A A ]
75 Male— AAMAAA  AdA 2 *
60 Male = A A A ' ’—‘
68 Male A A A AA ‘ L
61 Female — A A A : A ‘.—‘
60 Male —| A A A A ‘—.
59 Male A A A A A A A:‘—.
60 Female — A A A A : ®
44 Female A A : A A? ®
58 Male A A A . S
61 Male o A A A ar e
77 Female = A A ‘—‘
61 Female | A ‘A A A I—O
71 Male — A A A r—o
31 Male A A A l}—.
65 60 54 48 42 36 30 24 48 -2 -6 0 6 1 18 24 30
Weeks

Figure 1: Effect of rusfertide on phlebotomy rate



...and in PV patients

he NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ||

Rusfertide, a Hepcidin Mimetic, for Control

lina, S.R. Saks
F v Y.Z. Ginzburg,
and R. Hoffman, for the REVIVE Trial Inve
4 Phlebotomy eriod before first dose of rusfertide eriod after first dose of rusfertide s Clinical hold perio
Phleb Period before first d f rusfertid Period after first d f rusfertid Clinical hold period
A Concurrent Phlebotomy Only
Patient
No.  Age (yr)/Sex Dose 1
1— [ 58/Female A bAoA . } -
2— | 71{Male 4 i D ., -
4—|43/Male . & A oaal a -
5—| 52/Male I . e -
8— | 66/Female | & N i Iy Ve -
39— 31/Male a a A b -
13— 56/Male a AL -+
17 47/Male A A A ! =
20— 45,' ale A A Al 4 A W oA ata -
21— [571Female & o . P — -
22— | 54/ :IaTe A . Ala 0 .
24— | 36/Male A A A a a ']
25— | 74/Female & . A A 4 4 -
26— [ 59/Male . A - " . =
28— | 57/Female & & o - -
31— /Q/Female ‘& A a a 4 -
34— | /5/Female & . A at o at -
37— 55/Male  a A aef==ac} N v a vk -
38— | 31/Male a n aw a
40— [ 48/Male A a4 4 4 a NANReNCReN a -
43— |55/Male aaa a alas B -
44— [ 57/Male & '
45— [ 74/Male . i i T YY 'Y A e T -
50— 6l/Fe ale Ak A A A e S Y -
82— |49) {re ——r —— -
33— | 44IMale  a a sl -
34— 6l/Female A a A xexag
56— Glf\Agre i Ala Ak L]
57— | 43/Male A - & Ak ! Y -
61— [ 72/Female & At oA A A A A AM [ s -
62— 51/ aTE AA AAA A A A [ L A =
63— | 60/Female =& A & A e -
64— [ 65/Female A 4 o .
65— 56/ :Te A A4 a4 oa -
66— [ 55/Female . i oa t -
68 79,’\\:1:‘;’]"9 A A aw -
69— | 77{Male A A A adka o -
T T T T f T T T T T T
-28 -20 -12 -4 0 4 12 20 28 36 44 52
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