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20 years of discovery in iron biology
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IDENTIFICATION OF ERYTHROFERRONE AS AN ERYTHROID
REGULATOR OF IRON METABOLISM

Léon Kautz, PhD', Grace Jung, MS! Erika V. Valore, MS!, Stefano Rivella, PhD34,
Elizabeta Nemeth, PhD! and Tomas Ganz, MD, PhD'2
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ATToppo@naon dlaITNTIKOU O10POoU

1-1.5mg
Fe/day

12/AAKTYAO

ENTEPIKOZ AYAO2

1. O sLogpXOpnEVOG GLBNPOG
ELOAYETOL OTO KUTTOPOTIAQLGLOLTLKO
labile iron pool (LIP) tou Fe?*

2. MeyaAn nocotnta clénpov
e§EpXETAUL OTO MAAGHA HECW iron (LCl)
ferroportin

NAAZMA

X Hephaestin
4. H EY15ivn eléyxetL tnv Ferroportin

Transferrin
“ receptor

gloodo tou odripov oto

nAGopa 3. O EAcUBepog Fe?*

ofsibwvetal o Fe3* kat
ouvbéetau pe tpavodepivn

Iy X
y BN

Andrews NC. N Engl J Med 1999;341:1986—-1995

Transferrin



PuBuioTIKOC pOAOC TOU EVOOKUTTAPIOU
ol10NpPou

NAAZMA

TPANZO®EPINH

EAEMXOX
NMPOZAHWHZ
2IAHPOY
Méow ékppaong
Tou TfR1 Kai Tou
DMT1

? ? l l
2& ouveEpyaoia ' \ SYNOEZH
AIMHE

2OMATIA

-S cluster

EAEMXOz
ATMOOHKEYZHZ
2IAHPOY

Méow ékppaong TngG
PEPITIVNG

MITOXONAPIA

BagcifeTtal og pnxaviopd «avixveuong» o1dnpou Kal TrpaypaTtotrolgital péocw Iron Regulatory
Protein (IRP) kai Iron Responsive Element (IRE) oto mRNA 1ng ®epitivng, Tou TFR koi DMT1

Courtesy of Professor IV Cabantchik



O oidnpog pubuidel Tn ocuvOeon TWV
«OIKWV» TOU TTPWTEIVWYV oUVvOeoNGg
KOl METOQPOPAG

Iron responsive elements (IREs)

Iron responsive element binding
proteins (IRPs)



lIron Responsive Element — lron
Regulatory protein

* IRP1 - IRP2: KUTTapOTTAQOUATIKES
TTPWTEIVEC

* Evappovion TnC EKppaaonc TwV YOVIOIwV
TTOU KWOIKOTTOIOUV PEPITIVN KAl UTTOOOXEIC
TPAVOPEPIVNG, avaAoya PE €TTITTEOQ
o100 pou

« Evepyocg mrepioxn tn¢ IRP 1 gival Eva
TuNUa 4Fe-4S. 2¢€ Trepicoeia o1dnpou,
TTANPEC EVEPYO TUNUA, OPACN AKOVITAONC,
aduvauia ocuvoeonc e mRNA



IRE/IRP puBpuLotiko cvotnua

IRON STARVATION

cytosolic aconitase cytosolic aconitase

ferritin mMRNA transferrin receptor mRNA

AAA 3' 5 AAA 3'
l translation blocked ‘ mRNA is stable and translated

' NO FERRITIN MADE TRANSFERRIN RECEPTOR MADE
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ferritin mMRNA transferrin receptor mRNA
5 AAA 3' 5 AAA 3
‘ mRNA translated ‘ mRNA degraded

FERRITIN MADE - NO TRANSFERRIN RECEPTOR MADE
(A) (B)




NMNpwTteiveec ye 5’ N 3’ IREs

¢« § - O XaMNAOGG oidNPOC EAATTWVEI TN OUVOEON
— QepiTivn
— PepoTTopTivn
— 2uvBeTaon Tou auIvOAEBOUAIVIKOU 0CEOC TNG AipNG

« 3’ - O XaMNAOG oidNPOg OEV ETTITPETTEI TV
atrodopunon Tou mRNA

— Y1rodoxeac Tpavogepivng (Transferrin receptor 1)
— DMT1 (divalent metal transporter)



OpuolooTaoia o1dripou:
H Ewidivn

2. H Eidivn ekkpivetal wg anavinon o avénpevo oibnpo

TAGLGHLOTOG KOl TALUTOXPOVO KATAOTEAAOVTAG TNV Moakpodayo
deponoptivn oT0 £VTEPO KOl 6TOV GTIAVA EAATTWVEL TV

HETAdOpA OL8Pov GTO MAGCHA

A
EWIAINH

12/AAKTYAO

Ferritin -}

Ferroportin TMPRSS6

Hephaestin

Itn OaAaocoatpia, Evag
auénTkog mapayovrag , o growth
differentiation factor 15 (GDF15)
MITAOKAPEL TNV
oldnposapTwHEVN £KKPLON TNG
EYdivng mpokaAwvtag cuvexn
€l00b0 tTou o16]pou oTo MAGCHA

®Duololoyikd to yovidio TMPRSS6

TLOU KWOLKOTIOLEL TIG TPWTEACES

NG OEPLVNG TNG OLKOYEVELOG TWV

I)/Iatpmtaow\'l z—:mB)'\snst Tn\f XpnoonoLeitaL oty

€kkplon EYLéivng péow popiwv gpuBponoinon

NG 0600 petddoong criportog —_—
—_———.

1. O Zidnpog Tou MAACHATOG
$hUGCLOAOYLKA EVOWHATWVETC!
HE TNV Tpavodepivn Ko




ATtravtnon Tn¢ Ewidivng o€ 01aPopeC
(PUCIOAOYIKEC KOTAOTAOEIC

“Attio”

Oéboi petadoonc onuatoc (?)
| | | | | | |

\A\ /A/Mn)\osm&paoﬂq

odwv petadoong

OMOTOG

“AnotéAeopa” EWIAINH

HIF, Hypoxia-inducible factors; IL-6R, interleukin-6 receptor



PUBuion Ewidivnc atrd tTnv Tpavao@epivn

Ta enineda tng tpavodepivng kabopilouv
Vv ékdpaon tng EPLdivng

TMPRSS6 kataotéAAeL TRV 060 £kPppaong tng

mRNA E16ivn¢ péow tov Smad (6pwvtag
otnv hemojuvelin)

Kuttapokiveg

) > $Asypovig
marrow
factor

= Chepddin >

BMP, bone morphogenic protein;
HJV, hemojuvelin

Ganz T. Cell Metab 2008;7:288-290



H PUBuion tn¢ Ewidivng oTIC KATAOTACEIC JE UTTEPPOPTWON
o10rpou

ENTEPOKYTTAPA

HniatokUTTOpQ

EL,,, A,N MAKPOCDAI'A

AHOOHKEZ
ﬂAHPOY

x

AYz=HMENE2

Ganz T. Cell Metab. 2008;7:288-90. Darshan D, Anderson GJ. Biometals. 2009;22:77-87.
Piperno A, et al. World J Gastroenterol. 2009;15:538-51. Tanno T, et al. Blood. [Epub ahead of print 2009 May 4].



AlUoXpWHATWON

* [1pwTtn TrepIypapn 1865

« KAnpovouikn vooo¢ 1935

— 2WHATIKN UTTOAEITTOUEVN dlaTapaX ME
EVATTO0EON OI0NPOU O€ TTAPEYXUMATIKOUG
I0TOUC TTOU TTPOKAAEI QUCAEITOUPYIA KAl
KOTAOTPO®N TWV OpYyavwyv

— ETrnpeadel nrap, maykpeag, kapold,
apBpwaclg, dEpua, utTToPuUOnN — “bronze
diabetes”

« Oewpeital oTAVIa VOOOG JEYAANC NAIKIOGC



OpIoCUOC

* Algoxpwuatwaon: KAnpovouikn, Xpovia
UTTEPPOPTWON ME OIdNPO YEVETIKNG
QITIOAOYIOC
— HFE aiyoxpwuarwaon (tutrog 1)

» Ouoduyn petaAacn C282Y (xpwuoowua [6])
» 2uvnBeaTepn povoyovidiakn diarapaxn (Asukn
QUAN)
— Mn-HFE aipoxpwuaTtwon



H petdAroén C282Y oto yovioro HFE

To 1996 Bpedbnke Eva yovidlo OXETICOMEVO UE TO
ouutrAeyua HLA oto xpwuoowua 6 p 22 tTou
OXETICOTAV UE AINOXPWUATWON OE a0BEVEIC
BopeiocupwTtraiknc karaywyncs (o€ >80%).

2 ATTO TOUC TTOAUMOP@ICUOUC TOU YyoVIOIioU noav

ONUAVTIKOI. HEE

[ P T

B C E A
HLA genes




H onuelakn petdAAacn tou HFE

MeTaAAaén NOUKAEQTIOIO AuIvoeu

C282Y G- A Cys o€ Tyr
845

HG63D C—-o>G His o€ Asp
187



Mn HFE Alyoxpwpudtwon

Neaviki AigoXpwHATWON (TUTTOC 2)
— MetaAAdgeig AipotloueAivng (Hemojuvelin) (TutTog 2A) :
Xpwuoowua 1921

— MetaAAdageic Epidivng (HAMP) (Tutrog 2B): Xpwpuoowua 19913
TfR2 Aiyoxpwpatwon (Tutrog 3)

— MeTtaAAageig uttodoxea Tpavogeppivng : Xpwuoowua 7q22
Nooog PepoTtropTivng (TUTTOC 4)

— MeTaAAaceic pepotropTtivng (uttotutrol A kai B) : Xpwuoowua 2q32
AocgpouloTTAacpIvaldia

— MeTaAAaceic 2epouAottAaopivng : Xowuoowua [3]

— AAAol TUTTOI: aTpavogepivaipia, PMETaAAacn Tou DMT1



EtmionuioAoyia—ETTITITWOON

 HFE-AlpoxpwpaTtwon (tutrog 1)
—>90% TWV TTEPITITWOEWV

— 2UvNOwc BopelocupwTraikng Kartaywyng
(Nooocg Twv KeAtwv)

» Emitrrwon TG opyoluywrtiag C282Y = 3/1000-
5/1000

» Etepoluywria C282Y=10% ka1 HG3D = 24%!!
 Mn—-HFE-aipoxpwpudatwon
—21mavia (Nooocg PepoTropTtivneg) 1 EAAXIOTN



EmidnuioAoyio—AIeloduTIKOTNTA

TpOTTOTTOINTIKOI TTAPAYOVTEC
« ETmiKTNTOI

— Aiaita

— Eppnvog puaon

— Kunon

— Ailpodoaoia/ Algoppayieg
» [eveTIKOI

— [MoAupop@iouoi | ETAAAGEEIC TWV AOITTWV YOVIDIWV
TTou oxeTidovTtal UE TOV JETABOAIOUO O10POoU



Table 1. Prevalence of HFE C282Y and H63D Genotypes According to Race or Ethnic Group

C282YIC282Y C282YIHRE3D C282Y/normal
Race or ethnic group* No. of participants prevalence (%) prevalence (%) prevalence (%)
White 44,082 0.64 (n = 281) 2.06 (n=0908) 10.32 {n = 4,548)
Hispanic 12,459 0.06(n=7) 0.39(n=48) 2.82 (n = 351)
Black 27124 0.01(n=4) 0.13 (n =135) 2.23 (n = 605)
Asian 12,772 0.00(n=0) 0.00(n=0) 0.13(n=16)
Pacific Islander 608 0.00(n=0) 0.00(n=0) 2.15(n =15)

*—Participants were recruited from a North American primary care population.

Adapted from Adams PC, Reboussin DM, Barton IC, et al; Hemochromatosis and Iron Overload Screeming (HEIRS) 5tudy Ressarch Investigators.
Hemochromatosis and iron-overload screening in a racially diverse population. N Engl | Med. 2005,352(17):1770-1771.

v
g 16% TWV avdpwv
HEIRS - Kal 27% TWV YUVAIKWV
Stud ] Ogv gixav augnuévo
y ~ KOPECHO TPAVOPEPIVNG
Figure 2. Prevalences of elevated transferrin saturation £V(i) 1 2cy0 K(XI 43 0/0
(TS) and serum fermritin (5F) in C282Y homozygotes in ” ”
the HEIRS Study. | avTioTolxXa Ogv gixav
Vertical bars represent the proportion of HFE C282Y , ,
vechali 65 > 3% and SF > 306 L s mon (N = 83); upnAn @epITivn

Ti5 > 45% and SF > 200 pg/l for women (N = 138).
Adapted with permizsion from Adams PC et al. N Engl ] Mad.
2005;3562:1762-1778.7



EMAHMIOAOINA—AIEIZAYTIKOTHTA

AreAnc yia HFE-Aiuoxpwuarwon—®aivoTuTtTiKn TToIKIAAouop@ia
(MeutrroBaBuia kAiuaka Bapurnrag)
4

AZYMINTQMATIKO

Tf Sat (Kopeoudg tpavogepivng) = >45%, Pepitivn = >300 pg/L (avdpeg), >200 pg/L (Yuvaikeg).
2UNTITWHaToAoyia MoidtnTag (wnc= aduvayia, avikavotnTa, apBpoTradela.

ATTEIANTIKA yIa TN {wn ouuTITwaTOAOYIa =Kippwaon, d1apATNG, MUOKAPDIOTTABEIA.

Brissot P, et al, Hematology, Jan 2006:36,



EmidonuioAoyio—KANPOVOUIKOTNTA

["eveTIK peTAdOOoN TNG Aljoxpwuatwong (AX)
* 2 WMATIKN UTTOAEITTOMEVN

« Ecaipeon: Nooocg PepotropTivng
(Kupiapxn KAnpovouIkoTNTA)



[MAGO®YZIONAOTIA
AAMHAOETIAPASEIS EWIAINHS - ®EPPOMOPTINHE

KYTTAPO

®EPPONMORTINH

WIAINH NMAAZMA

n ®EPPOMOPTINH E EWIAINH n YYNAEZH n ENAOKYTTAPQSZH H AMOAOMHMENH

NMPQTEINH
EZOAQOY
ZIAHPOY

OEPPONMOPTINH EI_\ATTQM EN H
EWIAINHZ KAI KAl ANOAOMHZH E=0OAOZ
®EPPOMOPTINHE  ®EPPOMOPTINHZ

ZIAHPOY



[MAGODYZIOAOIIA
MOXOTIKH BAABH STHN AAAHAEMIAPASH ®EPOIMOPTINHE-EWIAINHE (TYIOI 1, 2, 3)

KYTTAPO i
( ENTEPOY KAI (i
MAKPO®AIO)

) |

EWIAINH
&

(Fe)
= - ‘. NAAZMA

n EAATTQMENH EAATTQMENH BENAOKYTTAPQZH ANNA AY=HMENH AY=HMENH APAZH
KYKAO®OPOYZA SYNAEZH ME xEIF%Mn%Np%':fzJAOMHzH ®EPOIMOPTINH ®EPOINMOPTINHE=E=0OAOX
EWIAINH ®EPOMOPTINH YIAHPOY XTO NAAIMA




[MTAGODY2IONQOTI'IA
Aiuooidnpwaong

NOZOZ PEPOIOPTINHZ (TUtrog 4) Kai

aoEPOUAOTTACHIVAIIa

BAdBNn otnv é€0d0 016Rpou atrd To KUTTAPO

Nooog pepotropTivng*

AIMA

AcgpouloTTAaopiIvalpia

Tpavo@epivn

Fe3*
— p

@re2*

AIMA

@ = I6vTa o156 pou

H ocuykévrpwon o18pou oTov opod gival QUOIOAOYIKN | XauNnAn

n MetaAAaypévn @epoTtTopTivn

E EAarTwpévn £€§050¢ o181 pou Kai
KATAKPATNOT) TOU OTA HOKPO@Aya (KUTTApO
kupffer pe poprio o15pov)

*Movo yia utrétutro A. Xtov utrétutro B (avriotaon otnv

egi1divn) o punxaviouog Trapopolog pe TutToug 1, 2, 1 3.

MeraAAaypévn ogpoulomrAacpivn (Cp)

H peTrdAAagn odnyei o€ atroucia dpdong Tng PepogeIddong
(atrapaitnTng yia Tnv wpéoAnyn ci1dipou amod Tpavoeepivn)

Y1repBoAIk arodounon tng @epoTropTivng odnyei
o€ JEIwPEéVN £€§050 O18POU ATTO TO KUTTAPO

Augnpuévn evéokuTTdpia KATAOKPATNON O18fpou




Alayvwon

* KAINIKA ZHMEIA

— Aduvapia-kotrwon (30-40%). ApBpoTtrabeia,
ooTeoTTevia, avikavoTnta (20-30%), uTTEpXpwaon
dépuaTog, dlaBNATNG, NTTatopeyaia, Kapdlaka
OUNTITWHATA

— 30-60% 2upuetpikn apBpitida (2" kal 3"
METAKAPTTOPAAQYYIKI]), ZUXVI OOTEOVEKPWOT.
 BIOXHMIKA EYPHMATA

— QEPPITINH = >300 pg/L (avdpeg),
>200 pg/L (yuvaikeg)

— Kopeaudg tpavoeepivng (2idnpog/TIBC x 100%)
— CRP (yia 60)

YUPBAAAOVTEC TTAPAYOVTEC Ymepxpwon deppartog
— AAKOOAIONOG, Mn aAKOOAIK oTEATONTTATITION
— MetaBoAiké ouvdpouo (atrapaitnTtn 00)
— @Aeypovr], kKatavaAwon epuBpou KPEATOG
— HraTitida

apOpotradeia




MeAETn o 26000 atopa ue yovidlakO EAEYXO
o710 San Diego, USA

(Beutler: Lancet 2002;211-128)

152 opoluywTeC — JOvVo 1 pe KAIVIKN
oUupdTITWHPATOAOYIa — dicicduon 1%

To aiobnua KoTTwaoNg, ol apBpaAyieg, n
QVIKOVOTNTA KAl Ol appubuiec noav TTapOUoIEC
KOl O€ QUOIOAOYIKA ATOMO Kal ETEPOCUYWTEC

H povn onuavrikn dlagopa NTav N TTapouaia
o€ 5-10% TTaBoAoYIKWYV NTTATIKWY OOKIYACIWY



Ferritin by gender: C282Y homozygotes ¢ Female
ug/L Male
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Transferrin Saturation® by gender: « Female
C282Y homozygotes Male

20
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Alayvwon pe Mayvnrikn Topoypagpico—MRI

* MayvnTtiky Topoypagia (MRI)
— EAAtTwon Tou onuartog (akoAouBia T2 ) TTPOKUTTTE
aT1TO TNV AUENUEVN NTTATIKA OUYKEVTPWON
* [1Aeovektnuarta Tou MRI

— AKPIBNG, uN €TTEURATIKA HEBODOC TTOU EAATTWVEI TN
XPNOINOTNTA TNG Bloyiag ATTATOC

www.radio.univ-rennes1.fr



AlQyVWOTIKN TTPOCTTEAQON YIA TN
VEVETIKN AITIOAOViQ

* 2TOIXEIO ATTO OIKOYEVEIOKO IOTOPIKO

— 2UUTTITWPATOAOYIa alpoo1drpwaong ry/kai didyvwaon
AIMOXPWHATWONG O€ MEAN TNC OIKOYEVEIAC

e ATOUIKA EpyaOTNPIOKA OEOOUEVA

— O KOpeOUOC TPAVOPEPPIVNG Eival BACIKN TTAPAUETPOGS



AlayvwaoTIKN TTPOCTTEACCN
Aucnuevoc Kopeauoc Tpavoepepivng (TF)

AUZNUEVOG KOPEOHUOG TPAVOPEPIVNG

(>60% avopeg, >50% yuvaikeg)

Agukiy QuAfl ?

- S

NAI oXI
I

l MeveTikog EAeyxog ‘ FeveTIKOG EAEYXOC

C282Y/C282Y ? Haemojuvelin
(Tutrog 2A)

1 av < 30 eTwv

‘ Eypi1bivn
NAI OXl (Tutrog 2B )

1 d)aponopnvn

(Tutrog 4B )
Tutrog 1

TfR2 (TuTrog 3 )



AlQyVWOTIKN TTPOOTTEAQON—
DuaoioloyiKn 1} XapnAR Tpavoeepivn

duoioAoyiki /| XaunAR Tpavo@epivn (<45%)

Av ocuvuTTapXOouV avaipia Kol VEUPOAOYIKN
OUNTTTWHATOAOYIO

> Emireda ogpouloTTAaOIVNG

—

Quoioloyikd 0 (Q4 XapnAd)

!

AZEPOYAOINAAZMINAIMIA

EAgeyxog DNA
> DEPOMOPTINH? =) OXI

NAI 1

(Tutrog 4A)




O¢epatreio—AQ@aiuagn

Oepartreia EKAOYNC yia AIOXPWHATWON
TTou oxeTideTal ue EAAEIPnN ewidivng (TUTTO
1,2 ka1 3) ] avevepyou ewidivng (Tutrog 4B)
Oonyieg (yia Tutmo 1 AX)'

Evapén: 2 6Aouc pe gepitivn >1000 pg/L
KOl O€ (ETAEYUEVA??) ATOUA UE VOOO
BaputnTtag 2 (pepitivny >300 pg/L yia
avopeg, >200 ug/L yia yuvaikeg)

daon epoodou: 7T mL/kg B&poug cwuaTog
(<550 mL) kGO eBdopada £weg n PepITivn =
50 -150 pg/L

ddaon ouvrnpnong. KAe 1—4 YAVEC WOTE N
@epitivn <50-150 pg/L (aywyn dia Biouv)




AtroteAéoparta/l1poyvwon

ADPAIMA=H
ATroteAeopartikn o€ TutToug 1, 2, 3, kal 4B AX

— KaAn yia aioBnua koTrwong, 0epuaTIKEG EKONAWOEIG , NTTATIKN
VOO0 Kal kapdiakn AgItoupyia (TTpoAnyn)
2XETIKA IKAVOTTOINTIKI (TTPOANTITIKA) Yia apBpoT1rddeia Kai diaBnTn

— AvVaTTOTEAEOUATIKNA VIO EYKATEOTNMEVN Kippwaon (KivOuvog
EMPAVIONG NTTATOKUTTAPIKOU KAPKIVWHATOC), diaBnTn,
UTTOYOVadIoUO, KapdlouuoTTadela

H ouvoAikn emiBiwon dev ernpedlerar av n Bsparreia apxioel
VWPIC Kail 1I01aiTeEpa TTPIV TNV EUPAVION Kippwanc n diaBntn

Nooog PepoTropTivng (Tutrog 4A AX)
— AUOKOAQ QVeKTH: KivOUVOG avaluiag

AcepouloTTAacuIvaipia
— ANTENAEI=H a@aipagnc: avaiuia



B. Crownover and C. Covey.

Am Fam Physician 2013: 87(3);183-190

Table 5. Cirrhosis Rates in Patients with Hereditary

Hemochromatosis

Elevated serum  Elevated ALT  Platelet  Excessive Cirrhosis
farritin level* orASTlevel  counti?  alcohol use  rate (%)
Mo Mo MNo MNo 0

Yes Mo MNo MNo 20 to 45
Yes Yes Yes MNo a0

Yes Yes Yes Yes = a0

ALT = alanine transaminase; AST = aspartate transaminase.

*—Greater than 1,000 ng per mL (2 247 pmol per ).
T—Lless than 200 » 10F per ul (200 = 10F per L).

Information from references 30 through 33.

Kivduvog nNraTtikou KapKivou
70-100 @opéG HeYOAUTEPOG

Management of Homozygous
Hereditary Hemochromatosis

Measure serum ferntin and
liver transaminase levels

Counsel on decreasing or
eliminating alcohaol intake

' !

Serum ferritin level < 1,000 ng Serum ferritin level = 1,000
per mL (2, 247 pmol per L} and na per ml or elevated liver
normal liver transaminase levels transaminase levels

Refer to gastroenterclogist for
liver biopsy to determine hepatic
iron content and histopathology

' !

Begin iron reduction therapy: Weekly phlebotormy with
a goal serum ferritin level of 50 to 150 ng per mL
(112350 3

Ma emaoglobin level = 12.5 g per dL

valuate liver, heart, and endocrine function; perfo
screening hepatic ultrasonography

'

If evidence of cirrhosis, characterize
any hepatic ultrasonography findings

Mo liver lesion; Lesion < 1 cm; screen Lesion = 1 cm; refer to
screen every six  every three to six gastroenterologist to

to 12 months months and consulta  evaluate for hepato-
gastroenterologist cellular carcinoma

perl)




MeAAOVTIKEC BepaTTeieC

e 2TO QUECO PEAAOV

— O¢partreia aroaidripwong (deferasirox??)
= Av emBeBaiwBouv PEAETEC avoXNG
KQI ATTOTEAECMATIKOTNTOC
= [MBavwcg yia TutTouG 1, 2, 3, kar 4A AX
= 2iyoupa yia TUtTo 4B

= Kupia yia acepouAoTTAacuIvaldia

e 2TO ATTWTEPO MEAAOV
— YTrokataortaon Ewidivng (yia Tuttoug 1, 2, kai 3 AX)



Eur J Haematol. 2015 Dec;95(6):545-50.
Deferasirox in patients with iron overload secondary to hereditary hemochromatosis:
results of a 1-yr Phase 2 study.
Cancado R', Melo MR?, de Moraes Bastos R3, Santos PC#4, Guerra-Shinohara EM?®, Chiattone
C1, Ballas SKS.

This open-label, prospective, phase 2 study evaluated the safety and efficacy
of deferasirox (10 £ 5 mg/kg/d) in patients with hereditaryhemochromatosis (HH)
and iron overload refractory to or intolerant of phlebotomy.

Ten patients were enrolled and all completed the 12-month treatment period.
There were significant decreases from baseline to end of study (i.e., 12 months) in

median serum ferritin (P < 0.001), mean transferrin saturation (P < 0.05), median liver
iron concentration (P < 0.001), and mean alanine aminotransferase (P < 0.05). The

median time to achieve serum ferritin reduction 250% compared 1o baseline was
7.53 months. The most common adverse events were mild, transient diarrhea (n = 5)
and nausea (n = 2). No patient experienced an increase in serum creatinine that
exceeded the upper limit of normal.

These data confirm that deferasirox was well tolerated and effective in reducing iron
burden in patients with hereditary hemochromatosis and could be a safe alternative
to phlebotomy in selected patients
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*  'EAEyX0C OTOUC OUYYEVEIC TTPWTOU BaBuou ( avw Twv 18) yia TN JETAAANAECN
C282Y kal epyacTnpIaKA UE KOPEOUO TPAVOPEPIVNG KAl PEPITIVN

C282Y=0 A C282Y = £1ep6luyo C282Y = op6luyo

! 1yt

KAIvikogpyaoTnpiakr EkTipnon
Xwpic TTapakoAouBbnon ’ ‘

*C282Y/wild-type ETEPOZYTO Agaipagn e
tC282Y/C282Y OMOZYTIO eVOEICEWY



2YMIMEPAZMATA

H aipoxpwuartwaon Ogv gival amapaitnTa vOoocg TG HEONG
NAIKIOG
MTTOpEI VO EPPAVIOTEI KAl O€ VEWTEPOUC TTANBUCOUC

YTrapyxouv aAAa 4 yovidia TTAnv tou HFE , otTou
METAAAGCEIC TTPOKAAOUV AIOXPWHUATWON

H 1TTAéov ooapr] (Kal ApKETA OTTAVIA) HOPYN
algoxpwpaTwonc (Neavikn aigoxpwuaTtwaon)
epavidetal o€ TTaIdId, £PrBouc Kal veapoug
EVNAIKEC



2YMIEPAZMATA I

HFE Alyoxpwpudatwaon:

[TOAU ouyvr) popiakn diayvwon (ouoluywria
C282Y) 1:300

OAAG OTTAVIOTEPA KAIVIKA EMPAVAC VOO OC

ETTi uTTOYiag peTpnon PEPITIiVNC Kal
KOPEOMOU TpavoPpepivnc.

2.€ AUCr

2.€ AUCr

LEVO KOPETUO, YEVETIKOC EAEYXOC

MEVN QEPITIVN: apXnN APAINALEWYV



2YMIEPAZMATA III

Neavikn AlgoxpwuaTtwaon:

2TTavIa aAAG BavaTn@opoc av Oev dIayVWOooOEi
£yKaipa

EVOEICEIC:
Aveenyntn kKapolopuoTrabela
YT1royovadiouoc: kaBuaTepnaon NBng

Avalntnon uwnAou Kopeaouou
TPAVOQEPIVNC KAl aucnMEVNG PEPITIVNG



2YMIMEPAZMATA IV

AV UTTAPXEI KUpIapyXn KANPOVOUIKOTNTA, N
VOOOC (PEPOTTOPTIVNG Ba TTPETTEI va EAEYXOEI

O1 TTpO0d0I OTNV KATAVONON TNG
TTaBo@uaioAoyiag EXxouv BEATIWOEI KAl TNV
apPXIKN Ol1ayvwan, Kal ToV EAEYXO0 TNC
OIKOYEVEIOC KAl TNV AVTIMETWTTION TG VOOOU



[TPAKTIKEC 00NYIEC

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Evidence
Clinical recommendation rating References  Comments
A diagnosis of hereditary hemochromatosis should be considered in all A 14 —
patients with evidence of liver disease or abnormal iron study results.
Serum ferritin levels should guide phlebotomy frequency, with a goal C 14, 20 AASLD and IDI vary*
of 50 to 150 ng per mL (112.35 to 337.05 pmol per L).
Patients with hereditary hemochromatosis should be sent to blood donation  C 20,38, 39  Visit http:/Awvww.
centers that are authorized to transfuse blood from this population. hemochromatosis.org
for nearest location
Dietary medification generally is not necessary for patients with hereditary C 14, 20 AASLD and IDI vary*

hemochromatosis.

AASND = Amencan Association for the Study of Liver Diseases; 101 = lron Disorders Institute.

B. Crownover and C. Covey. Am Fam Physician 2013: 87(3);183-190
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Hemochromatosis: the new blood donor

Susan F. L eitman?

"Department of Transfusion Medcne, Nafional Instifues of Health, Bethesda, MD

Hereditary hemochromatosis (HH) due to homozygosity for the C282Y mutation in the HFE gena is a common
inherited iron overload disorder in whites of northern European descent Hepeidin deficiency, the halimark of the
disorder, leads to dysregulated intestinal iron absorption and progressive iron deposition in the liver, heart, skin,
endocrine glands, and joints. Survival is normal if organ damage is prevented by early institution of phlebotomy therapy. HH
arthropathy is the symptom most affecting quality of life and can be debilitating. Genotype screaning in large population
studies has shown that the clinical penetrance of C282Y homozygosity is highly variable and can be very low, with up to 50%
of women and 20% of men showing a silent phenotype. Targeted population screening for the HFE C282Y mutation is not
recommended at present, but might be reconsidered as a cost-effective approach to management if counseling and care
were better organized and standardized. Referral of patients to the blood center for phlebotomy therapy and use of HH

Table 2. Potential contribution of HH donors to US blood supply

Population Percent Ho. of people
Entire US populaion 100 310 000 000
Meet donor ebgibility criteria* a7 115 000 000
Morthern Europsan descant &0 &8 000 000
c282y homozygous 0.5 345 000

Contribution to inventory Total no. RBC units
345 000 HH donors —= 4 units/yr 1 380 000
2 000 000 non-HH donors — 14 400 000

1.6 units/yr

* Severrty-five peroent of the LIS population are eligible by age 17 years and 75% ol
thess meet donor eligibility orbena

2013
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