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" histidine with aspartic acid at position 63, written as H63D or His63Asp. The risk of iron

overload is higher in person who are homozygous for the C282Y mutation, compared to
C282Y/H63D compound heterozygotes or H63D homozygotes. Another mutation in the HFE
gene, S65C accounts for neaﬂy 8% of hemochromatosis mutations that are neither C282Y
nor HB3D. The exact function of the HFE gene product is not known however it appears to
take part in the regulation of hepcidin expression.

HJV, Juvenile hemochromatosis is due to mutations in the HJV gene coding for hemojuvelin
and HAMP gene coding for hepcidin. With juvenile hemochromatosis, iron accumulation |
begins early in life, and symptoms are present before the age of 30 years. Men and women
~are 'affected equally. The signs and symptoms of juvenile hemochromatosis are more severe
than those of the HFE type and complications involving endocrine glands and, clinically most
relevant, the heart. The disease, Juvenile hemochromatosis due to mutations of HJV and
HAMP is very rare but it has been reported in several different ethnic groups. Mutations in
the HAMP and HFE2 genes cause HJV. The HAMP and HFE2 genes appear to play a role in
regulating iron absorption during digestion. The HAMP gene instructs cells to manufacture a
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damage to various organs, e.g. iron overloaded organs,

e.g. endocrine dysfunction or hepatic cirrhosis.
Initiatieri ofi tegatroentsff heregitanysemashramatesis isandicatedrint patients with evidence

of woh%vbmjddg?%ase WievRidd iR pardthb LY HSRER, 81, 5EAR fe[(ntlpsand

on el evated I ron paraneters or 3
transéergn seturatmnf%hlebqt@my isritie comentistandard efaare bedavae it is simple,

effecP ot §r¥b°§eﬁ£‘yp %Hfafl?ﬁatm&/%?&q.@r p ggé ufid & d?@d‘cﬁ‘ké?e 8bd to 1000

ect ve an otony entall
ml cm@sp ingofo appraxgmataty 990irng obiforppesaeekefog infgo@tion a Lnd ©f blood,

ew?éwn%ﬂogeégw&ésmof kﬁ" ETQQ a‘m |SQB rbhBVe Bfdess body

I nformation uni t
iron anﬂdpwar the ferritin s@oe ta 5¢ @ngkkdmlqwam m@te;rr)gor legsn Thistphase, which

takes"“tcml I35eafs FaféTPH%r@’&%ﬁé&#gg b {He®d &y J‘u?d'iﬁ: Eﬁ‘ise” Once iron

ferritin va mcrogramper
depleatieg ds acoemplighess mosv\mt@nta reReige foyr tp@gfv@alebom'es per year to keep

the sgﬂl(r:ngfeinr?tg{]éo‘ﬁﬁgﬁmién 16Ri0W %D R/t AnisEhrrekPoHistth A SasiRd-

“maintenance phase’.

However 5 to 10% of patients are ineligible for, inadequately treated by, e.g. due to poor
compliance, or unwilling to have phlebotomies due to poor venous access, anemia,

congestive heart failure/ left ventricular dysfunction, or “needlephobia”.

An alternative to phlebotomy is the use of iron chelation. Iron chelator can bind iron and
promote its secretion. During this proCedure, a drug that binds to excess free iron is
administered. .

Therefore, there is a need to provide an alternative treatment for hereditary

hemochromatosis patients, e.g. for hemochromatosis patients unwilling or unable to undergo
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use of desferrioxamne in this patient population is
very limted. Morreover, despite the nmerits of DFOQ DFO
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Ie\'/elsC 8&8w|5%8crﬁdg/L, e.g. 100 mcg/L, e.g. 50 mcg/L. Therefore, there was a need to
determine the safety of Compound | at such low ferritin values, e.g. in order to determine a
suitable treatment schedule for the use of Compound | in the removal of iron in hereditary
hemochromatosis patients. Surprisingly, the inventors have found that Compound | is
suitable and safe for hereditary hemochromatosis patients.

Description of the drawings:

Figure 1A-D shows organ iron content verses time in weeks for the liver, heart, spleen and
pancreas. ' ’
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Pharmaceutical preparation comprising Compound | are described in the International Patent '
Application WO 97/49395.

However US 6,465,504 does not disclose that Compound | is suitable to treat the iron-
overload due to hereditary hemochromatosis. US 6, 465, 504 does not disclose either the
particular dosage, nor the treatment schedule as described herein after.

Within the scope of the present invention by “treatment of hereditary hemochromatosis” is
meant the control of the body iron balance of the HH patient.

An HH pati‘ent is to be understood to be a patient having hereditary hemochromatosis or
juvenile hémochromatosis, Hereditary hemochromatosis and juvenile hemochromatosis
being defined as in the background of the invention.

The treatment of hereditary hemoéhromatosis can be performed according to an intermittent
" regimen, i.e. Compound | is administered until the serum ferritin reaches a defined value,
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comt;u‘?a[tloﬁ hgs s[]r%rngﬂb @(lgntgfé@é:rwflpg@{) ?osr' €.g. hereditary hemochromatosis
patients suffering from arthropathy. For example for patients having a serum ferritin level of
about or above 300 mcg/L, e.g. of about or above 200 mcg/L for women, e.g. or about or
above 300 mcg/L for men, the patients can be administered Compound |, e.g. at a daily dose
of 5 to 20 mg/kg of body weight, e.g. until the serum ferritin level faIIs below‘, e.g. 100 meg/L,
e.g. 50 mcg/L. The patient is switched to the maintenance phase, e.g. at a daily or -
intermittent dose of 1 to 20 mg/kg of body weight, e.g. of 2 to 20 mg/ kg of body weight, e.g.
5 to 20 mg/day per kg of body weight, e.g. as soon as the patient’s serum ferritin level

- exceeds a defined value, e.g. of about 300 mcg/L , e.g. of 300 mcg/L, e.g. of about 200
mcg/L , e.g. 200 mcg/L for female patients, e.g. of about 300 mcg/L for male patieﬁts.

* Alternatively, after the induction phase, the patient is switched to the intermittent regimen.

Alternatively, after the induction phase is completed, the patient iron 6verlc_>'ad is managed by
phlebotomy, e.g. 3 or 4 times per year.
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The present invention relates to the use of for the preparation of a medicament for the
control of the body iron content in patients having HH.

In one embodiment, the invention relates to the use of Compound | for the preparation of a
medicament for the treatment of HH wherein Compound | is administered : '
(a) during the induction phase at a daily dose of 20 to 40 mg/kg body weight with or
~ without concomitant phlebotomy then
(b) during the mamtenance phase at a daily dose of, e.g. 1 to 10 mg/kg of body welght
e.g. 5 to 20 mg/kg of body weight.

In one embodiment, the invention relates to the use of Compound | for the preparation of a
" medicament for the treatment of HH wherein Compound | is administered :
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medlézgﬁ'fﬁl' 1§ the %atmérﬁ‘)of ﬂHrWH&elh @%nﬂd&@H&ﬁ Is%nﬂh@f%?eoﬁt a

dose of 20 to ht with or '
(@ ctuﬂaqﬁha:laﬁwmpaﬁﬁe ﬁ‘hﬂ %Utdg’ﬁ? of ¥(P1¥9n4 mp/'ﬁsmdm Yreigh with or
wuth&?b&ﬁc‘%ﬁﬁl@ﬁﬁpr@é&ﬁ&n@&héﬁ' xed dose of,. conpri si ng

_ I ncluding 500 ng to 2 per _day, . 500 g,
(la)rduzmg thex@ainkananes elpseaatiadosg |°f Ce"’@OU’ld gas pesgled gsed upon e.g.

the ferritin level of the patient blood and/or e.g. the patient body weight.

In one embodimenf, the invention relates to the use of Compound | for the preparation of a
medicameht for the treatment of HH wherein Compound | is adrhinistered :

(a) during the induction phase at a dally dose of 5 to 20 mg/kg body weight with or
without concomitant phiebotomy, then _

(b) during the maintenance phase at a daily dose of, e.g. 1 to 10 mg/kg of body weight,

e.g. 1to 5 mg/kg of body weight, e.g. 5to 20 mg/kg of body weight.

In a further embodiment, the invention relates to the use of Compound | for the preparation

of a medicament for the treatment of HH wherein Compound | is administered intermittently. -

The present invention pertains to the use of Compound | for the preparation of a
medicament for the treatment of HH wherein Compound | is administered at a daily dose of
5 to 20mg/kg of body weight with or without concomitant phlebotomy until the serum ferritin.
level is below 100 mcg/L.



every, e.g. 3 to 4 nonths, e.g. 3 or 4 nonths. In one

enbodi nent, the invention relates to the use of
w@oopoossed | for the preparation of a nedi cameneCt/o820011659319

treatnment of HH wherein Conpound | is adm nistered

(a) during the induction phase at a daily dose of 20

to 40 ny/ kg body weight with or without concomtant

phl ebot ony, then (b) duringghe maintenance phase at a

dose of Conpound |I as needed based upon e.g. the -

- ferritin level of the patient blood and/or e.g. the

nt bod In o nbodl the i ven |on:
The frgert Btveri palfiI0 the tast H AP RnH Tonthe PAPAIAIFR Y B
medicdmentiecthe aeainient of HHhmetrelamorr&mUnd)i istdtdmihisteesdnat a dally dose of

5to QE)E@ g&ogymlqa}g \A{J}BSOé wi o% ctoaé%ltqﬂg Ph'&'%%g& L{';\ﬁﬂﬁ%ise%m ferritin

level védche®a Iaviet BIBGE megiconi t ant phl ebot oy, then (b)
during the mai ntenance phase at a daily dose of, e.qg.
1to 10 ng/kg of body weight, e.g. 1 to 5 ng/kg of .

By “intehyittewtlyyistmeant @hat 5het andrﬁlﬁlstrgﬁdrgof(ﬁodmnﬂry\d\wstagdstas soon as the

I’Tb t ' to t
e o T e b SATE P oG B s
e.g. ;dmantg/eabrge 00 afcghiHfortzefieaiale atiept) etyd 300 nwcgddfiorrs malerpatient and
o LA s P8 RS SR BT o 00
mcg/L 06r Belsv, td@gﬁ athSlit 100 rﬁ'&d/l\_/\ﬁ‘ls gebfnabGQﬂwmdglLl The treatmegt is resumed
mnistered a dose o
wheri P GRI TR el e3DRE Pa8H e ¢! b porabiy ARG MearL, e g

wheri the sBRII fBrfithT [eVdlieRcdRI¢ Q] valfe, BY). @V\ed@&cgmg/e!g BRe00 meglL, e.g. of
sent i_nventiqon pert ound |

e use of
200 PEg P o R Pt & b o P bara U ent
of HH wherein Corrpound | is admnistered at a dai ly
dose of 5 t K bod ht with or without
In °”€cﬁﬁ‘1tt9ﬁiri‘%mt° %8@%@% %éﬁértaﬁ*ﬂ? s ot W?%"Sl'fm the
prepér@ﬁ@rh@ﬁa ﬁleHi@Hﬁﬁlenprr i@ treatrhént OBHH' wnﬁr@fnm:drhﬁminhy is Administered
that the adm ni strati starts as

nt
inter@ionta! & feseckd o 11 14 1140 HORG pEPofMBREPes dok e of
about or equal to 200 to 300 ncg/L , e.g. 300 ntg/L ,

In a further embodiment the invention pertains to a commercial package comprising

Compound | together with instructions for the administration of Compound | to hereditary
hemochromatosis patients.

The present invention pertains to a:

1. Method of treating iron overload resuiting from hereditary hemochromatosis
comprising the administering to a patient in need of such a treatment a

therapeutically effective amount of Compound I.

2. Method of treating herédit_ary hemochromatosis which causes iron overload in the
human body comprising the administering to a patient in need of such a treatment a
therapeutically effective amount of Compound |. |

3. Method according to 1 or 2 above wherein the hereditary hemochromatosis is due to
the mutation C282Y or H63D.



e.g. 200 ncg/L , e.g. 200 ncg/L for a fenal e patient,

e.g. 300 ncg/L for a nmale patient and that the
woe@aveeset i s hel d when the serumferritin | eveCT/US2007/069319

reaches the val ue of about 50-1 00 ntg/L or bel ow,

e.g. of about 100 ntg/L , e.g. of about 50 ntg/L. The

treatnment is resuned when the serumferritin | evel.

reaches again the value of .aout or equal to 300

nmcg/ L, e.g. when the serumferritin | evel exceeds a

val ue, e.g. of 300 ncg/L , e.g. of 200 ntg/L, e. g of '

2 [ L f |

45 Mo ordha o | BB ABoBRbbiP g Fvdiurd & Sy BRRrGH 8 pationt i
t el ¥ tetakthi @fr?ataieat gtsa Héilytdme? grsebmft 1 t(f? 20 e off (Borhpdsurtdhdkg of

S pr.epar a n o
BB np i do T8 MaPGimh ook Heielh s SR AR LLAT g L Cogeound

- dagky 6fbdly wiight 15 or 20 ng/ kg of body wei ght per day.
In a further enbodi ment the invention pertains to a

-commrer ci al package conprising Conpound | together with
51 NAéthod tabmémg & 1 ohg ofd lﬁbBVéSWh@’elnGtﬁe obattanp ELdiskontiteed when |

heredi tar C ro 0Sj s pati The presen
i rfO%ﬁ?’“Bhy abaut 100 Reg ﬁ BEIPW, § oot %a“f ?3p 100 meg/l
OV 'Hefad resul t| ng from heredi tary henochr omat osi s

conprising the admnistering to a patient in need of
such a treatnent a therapeutically effective anmount of

sCaviseod dcctordua tdViet hed QIBO\Ier\ﬂ&irelﬁ Qhé‘lﬁéa’-tﬁhlehaxé)held when the serum

henochr o 0 ron oV in
T CC R
| o eflaiut 2061300 rﬂdgﬂ_aéﬂreabo@ ddvezctrasg/ical |y

effective anount of Conmpound | . 3. Method according

to 1 or 2 above wherein the hereditary henochromatosis

“The préséhtenveptis Siso it the82Y or HE3D. 4. Met hod
according to 1 or 2 above wherein Conpound | is

adm nistered to a patient in need of such a treatnent

7atyde Rthé Y)oﬂ%@n@ﬁf f%hﬁblb I 3orttﬁ>e B Fa&ueﬁ of 8 Aitafhehnt fdf Ase in the
of body kg of body wei ght,

f@eat@eﬂkpfmtﬁﬂ!taww%fomﬁﬁﬁ%und | /kg of body
WBI ght . _

8. Use of the Compound of formula | for the preparation of a medicament for use in the
treatment of an excess of iron in a patient having hereditary hemochromatosis.

9. Use of Compound I for the preparation of a medicament for use in patients having
hereditary hemochromatosis and being ineligible for or inadequately treated by

phlebotomy.

10. Use acCording to 7, 8 and 9 above wherein the hereditary hemochromatosis is due to

the genetic homozygous mutation C282Y

- 11. use according to anyone of 7 to 10 above wherein the patient has a serum ferritin

level equal or superior to 300 mcg/L .

12. use according to 11 above wherein the patient has a serum ferritin level equal or

superior to 200 mcg/L.



5. Method according to 1 or 2 or 3 above wherein the
treatnment is discontinued when the serumferritin
wo eaelooies4 of about 100 ntg/L or below, e.g. ofPEbUS1005E9319

to 100 ncg/L or below. 6. Method according to 1, 2 or

3 above wherein the treatnent is held when the serum
ferritin level is about 50-100 ntg/L or bel ow and.

until the serumferritin leyel is equal to or of about
200-300 ntg/L or is above 200-300 ntg/L. The present

i nvention also pertains to the: 7. Use of the Conpound

S 3 e R R RS 6 aBdE AR o <.

Use of the Compound of fornula | for the preparation

18 s BT b BB, xC5

‘henochronmat osis. 9. Use of- Conmpound | for the

repar.ation of di canent fqr I N I ent. j
1ReRBa Boripontit B Meapi Rt &' 4 i bl RE S aPEY 08
i nactagd atarying tedted abyvephl ebot omy. 10. Use accor di ng
to 7, 8 and 9 above wherein the hereditary '
henochromatosis is due to the genetic honbzygous
Thuirdehtioh fGRBeNpetthinsisa :accordi ng to anyone of 7 to 10
above wherein the patient has a serumferritin | evel
equal or superior to 300 ncg/L . 12. use according to
16]a piirraceditieapreparatiorpadrgnisingh@smposer ilamdfat leaist ome

| evel equal or superior. to 2 ne 3
+ PremagkiPeefiastanabie Rar ksl to Y o it S TuEfed L o 15
UsS#hdafoc osedinrzgy tobthb2nethod desdnibedabotenticp@t i ent is a
femal e patient. 15. use of Conpound | for the
manuf acture of a nmedi canent for use in any of the
The ingéritiodl alsoq@rdinegotio 1 to 6 above. The .invention
further pertains to a :
17. commercial package comprising Compound |, e.g. according to 16 above, together

with instructions for use according to any of the use or method mentioned above.

The present invention further pertains to the use, method, pharmaceutical preparation and/or -
commercial package as described above wherein the hereditary hemochromatosis is

juvenile hemochromatosis.

Examples

Example 1: safety and Efficacy of Compound | in patients with iron overload resulting from
hereditary hemochromatosis. ‘ '

This is an inter-patient dose escalation study explbring four dosages of Compound 1 (5, 10,
15, 20 mg/kg) given daily. Patients are sequentially assigned to each dose level starting
with 5 mg/kg/day. The opening of each dose level is staggered by at least 4 weeks.

Patients are stratified by serum ferritin (at screening visit) into two strata:
Statrum 1: serum ferritin = 300-600 mcg/L and
Stratum 2: serum ferritin > 600 mcg/L to 1500 n'icg/L .

. Visits is scheduled every two weeks and treatment is continued for a total of 24 weeks.



16. a pharmaceutical preparation conprising Conpound I
and at | east one pharmaceutically acceptable salt

wo b@swoafe24 or any of the above nmentioned use 7 POI/LS20aT1069319
for use in any of the nethod described above 1 to 6.
The invention also pertains to a : 17. comrercia
package conprising Conpound | , e.g. according to 16
above, together with instrudtions for use according to
any of the use or nethod nentioned above. The present
invention further pertains to the use, nethod,

- The gatentsBréY ﬁlFﬁérg@{a‘??%rﬁB&ﬁgmﬁ gfs%ati@@ﬁ%@ﬂoﬂ'ov@ﬁé‘é@ge

as descri bed above wnerein the hereditary
henochromatosis i s juvenil e henochromatosis. Exanples -
“Exampl e 1: safety and Efficacy of Conpound | in :
Inclugion prteria with iron overload resulting fromhereditary-
.hemochromat psis. This is an jnter-patient dose
The 'Béﬁ%l?’é?ri'%ﬂa g"t’ﬁ'beyp%@ﬁfso?rf’ﬁbe 1i"g‘ﬂ}'ﬁ""gfosages of Conpound |
. A 5, 20 ng/kg) given daily. Patients are
Aéseg%&%g??% |y assigned to each dose |level starting with

o Méle BBfdnadIE A¥moditEmARRR iieAts HRADRYERBEOI 1B¥ ©282¥ mutation
- staggered by at |east 4 weeks. Patients are stratified
dOB‘}mQ'%PGWf’é%{‘?q“!qrﬁ'a\gﬁt’ﬁkcé?%téﬁi ng visit) into.two

: strata.. S I : [ f itin =. -0 : 0
+ @bl Thitk oo a5 B0h ool 3y Al el = asv
Visits is schedul ed every two weeks and treatnment is
continued for a total of 24 weeks.The patients are
Dosirmrglgimdrer edi t ary henochromatosi s patients with iron
overload. Inclusion criteria: The inclusion criteria
The qiiereptdosgdegimens that are teatedare i fRPWIng\emokg R Rpiday, 10 mglkg
PO ptRiSy, A5 MERG PO heHag PG peeddyent s honozygous for
pt heﬁjCZSZY@R‘n%t at?%n goc(ﬁﬁgﬁtged By rmyﬁec'ul ar di agnostic
t esti ng. ‘

Change in serum ferritin

If the serum ferritin level falls to <100 mcg/L at any visit, Compound | is held until the serum
ferritin rises >300 mcg/L . Compound | is to be restarted at the same dose.

Iron studies:

Serum ferritin, total iron, serum transferrin, and transferrin saturation is measured at

screening and 'at every study visit. Labile plasma iron (LPI) is measured monthly.

These values are monitored as efficacy and safety parameters. In addition, the change in
serum ferritin values obtained during the study serves as a secondary endpoint for efficacy
analysis.

Efficacy

The change from baseline in serum ferritin after 24 wéeks of treatment are analyzed by

~ performing an analysis of covariance ANCOVA, where the baseline serum ferritin measure is
fitted as a continuous covariate. Adjusted means, standard deviation and 90% confidence
intervals are presented and compared. A longitudinal analysis is also performed on the
serum ferritin profile. Normalization of serum ferritin is specified as the first occurrence of
reduction of serum ferritin < 100 mcg/L. | |



Serumferritin value 300 ncg/L and 1500 nctg/L with a

transferrin saturation 45% Dosing reginen: The
walrdoBeeesed dose regi mens that are tested are tPEI/US2007/069319

followi ng 5 ng/ kg PO per day, 10 ng/ kg PO per day, 15

ng/ kg PO per day, 20 ng/ kg PO per day. Change in serum

ferritin If the serumferritin level falls to <100

ncg/ L at any visit, Conpournd2}F is held until the serum

ferritin rises >300 ncg/L . Conmpound | is to be

restarted at the sane dose. Iron studies : Serum

Exanoft] 2 548ty dndletticdcl OF Cofpb | ihPakb EWitH’iroﬁ'?)ql rr|1°gad arﬁsultailh from
hereditaet hersoahdymatosiss . Labi | e pl asma iron (LPI) is

nmeasured nonthly. These val ues are nonitored as

efficacy and safety paraneters. In addition, the

This ieanater-patiene dosa éswalatibh studglexsisrimgbfoar dexhgesiof Ggmpbiend | (5, 10,

tu serves.as_a.secondar ndpoint far efficacy. .
15, 28 R e CRRHiT A cRabg T ol e bl garing
with 5 e¥grkgiday. Tihé eperiidy vleeich dobe tavekis segyer@d dyat dagt4 debls.
~_performng an anal ysis of covariance ANCOVA, where the
Visitsja senaduledavennmpethrangditieatraert i eontigueq for adotghof24 weeks.

conti nuou ovariate. Adjusted. neans. standar _
The Redents s AP aubant B Pl SR eI O S AN Eioag o
and conpared. A longitudinal analysis is also _
perfornmed on the serumferritin profile. Normalization
Inclusibn seteriam ferritin is specified as the first occurrence
- of reduction of serumferritin < 100 ncg/L. Exanple 2:
The igglpgier critgtia farthe patipntsy aredhg lleMng: i n patients with
, Ai ron,overload resulting fromhereditary.
* AY%hoRMPdfmtosis. This is an inter-patient dose

. . . H I f f . . ‘
+ AR S
dogemariad by Imaleciardipgagsticdestingh dose | evel starting with

. S%Sryrg%égu/@gg%ﬁ %{ba %g& iaﬁg \f‘?e?fép@%:c%/l? (\)Nsit% aI t?glneslferirir? satLlration 2 45% |

Dosing regimen:

The different dose regimens that are tested are the following 5 mg/kg PO per day, 10 rhg/kg
PO per day, 15 mg/kg PO per day, 20 mg/kg PO per day, if necessary dosage increments of
2.5 mg/kg/ PO per day are allowable. -

Change in serum ferritin : as in Example 1

Iron studies: as in Example 1

Efficacy

The 'change from baseline in serum ferritin after 24 weeks of treatment are analyzed by
performing an analysis of covariance ANCOVA, where the baseline serum ferritin measure is
fitted as a continuous covariate. Adjusted means, standard deviation and 90% confidence
intervals are presented and compared. A longitudinal analysis is also performed on the
serum ferritin profile. Normalization of serum ferritin is specified as the first occurrence of

* reduction of serum ferritin < 100 mcg/L, alternatively of 50 mcgl/L.



Visits is schedul ed every nonth and treatnent is

continued for a total of 24 weeks. The patients are
w@coBodses edi t ary henochromat osi s patients w tPCT/D82907/069319

overload. Inclusion criteria: The inclusion criteria

for the patients are the following: Age 18 years

Mal e or fermal e henochromatosi s patients honbzygous for

the C282Y nutation document@8-by nol ecul ar di agnostic

testing. Serumferritin value > 300 ntg/L and < 2000

ncg/L wth a transferrin saturation > 45% Dosi ng -

ExanipRd8: f@J}h?Jd?ﬁ |FbdfcRE @BhA od@rﬁﬁdﬁﬁginﬁm*m% rhétil ofjliGeriigst ed
are oW Nng ng/ kg per day, ng/ kg PO per
hemoghtomatesigry/ kg PO per day, 20 ng/ kg PO per day, if

necessary. dosage increnents of 2.5 ng/kg/ PO per day
are allowabl e. Change in serumferritin : as in

IntroenaﬁpneTarget%dlgtumef theshermojayalifgenel ingmjgeclihy- Fraas recently
been %%Bﬁ@d ftBCHQuQQSfﬁLI'kBS nﬂc%%%é’dnhf/&r gahbl%a@férﬁf hgﬁr)t/ by Sk&?posmon

: atnent are ana yze performng an ana
and achasra mocel fax@oesjie Wlemoshtdmatbalstlederlmleum ak2005%, Huang et al.

200s{ECiHb8R ) A i a0 AR B ) . fment o

patneatsewitrr gaasfusidnalnicorcovgrvadcandsit hasgot helem alvestigdtgd irs primary iron

: erfo d on the serumferritin profjle. v

overiges] s sauhbe by sperenprys fon badisBeind B8 offect pl.compound |

uponfthé $émee¢4lWF ireR aeHOV-/r AbeCkitiPRo®bvéryadm ferritin < 100
nmcg/ L, alternatively of 50 ntg/L.Exanple 3: Conpound I
reduces iron overload in a nurine nodel of juvenile

Metﬁa%@cmc%m b%u leBt IPRslRs | %?CJ aregﬁsﬁends%emmeﬁy oficP-OES,

em) uve ene InN mce as recent
.meawemenépmlemntab lroah@@tewalnamwlnullnew, @asadspleereand pancreas were

perfo?r%@ﬁ ra%vcéeﬂrgj(sﬂ?@rsttarit)f QH, %QR& izgiir‘P RV -/- and wild type (wt) mice (n=6-
8), subsequent to MRl measurements in heart and liver. Starting at week 20 three groups
of HJV-/- animals recei\)ed daily O (vehicle), 30 or 100'_m_g/kg Compound |, control wt-
mice remained untreated. Iron loading was observed up to 28 weeks (including vehicle
group) and the effects of Compound | were assessed by comparing the 28-week groups.
MRI R2* measurements were performed using a 4.7T MR imager. For the myocardial
and hepatic R2* assessments'single slice, ECG gated gradient echo images and single
slice transversal gradient echo images were acquired, respectively.

Results: (see Figure 1 wherein Compound | is referred as “Deferasirox”) Iron loading of
the liver and the heart was 21- and B-fold higher in HJV-/- than in wt mice.
Conspicuously, pancreas showed the most extreme difference in iron load (34-fold).
Visual inspection of the time courses of iron loading between week 8 and 28 suggest a

delayed loading of the heart and pancreas as compared to liver.

Effects of Corhpound | on organ iron load were modest at 30 mg/kg but quite
pronounced in liver and heart at 100 mg/kg. This may seem contradictory to data from
human studies, which show effects between 20 and 30 mg/kg in iron overload, but may
be explained by the approximately 6-9 times lower exposure of Compound | in mice. At
100 mg/kg Compound |, liver iron was reduced by 63% and heart iron by 41% as



and act as a nodel for juvenile henochronmatosis
(Ni ederkofler et al. 2005, Huang et al. 2005).
w@eovpoessed |, a novel tridentate oral iron chelnmnnsﬂmymw3m
effective in the treatnment of patients with
transfusional iron overload and it has not been
investigated in primary iron overload. W sought to
exam ne spontaneous iron | odirng and the effect of -
Conpound | upon the renoval of iron in HIV-/- mce
with iron overload. Methods: |nductively-Coupled . '
comparé® fBatth(’HJW )- \'f:é'ﬂlélé 'tl‘é%te%oﬁl‘bhgaolf‘ﬁﬁérﬁaé khEWEER clear trend to lower
nmeasur enent. of” el enental 17Ton) determnations in
levels at/the, 10 ma‘kg dpsecpontraly faliverc Aeatteand panareasydignaeurden of the
spIee‘Pﬁ&%} I?\A/eﬂrt‘m%fvslt 2 Ebr(\ﬁgl%d @%%%82%% e%r?thgy ouwf\)ﬁ &Xplcted because
the sams(enbarmem inon elﬂﬂ;mrmeamm*sm\tbat altemmqrmg e-atttew\melcuzmatlon from
hree. groups 0f HIV../ S I elved daily 0 -
entere%tﬁe lﬂg @?0 rb'da%? 'ﬁfﬁac%gﬂ%@%sﬁ control wtmce

remai ned untreated. Iron | oading vvas observed up to 28

i ncl udi ng vehicl e t he e fect
MRI B35 Bl reviapl xS e oA S Cateiations itspined by ICP-
oesgnewe@er el prBﬁfés'B?Qﬁé’ﬁﬁ@QiHu%é&%fﬂR?’eéff mréffaiwﬁem iRHJV-/- mice
For the myocardi al and hepat

Wefea%@é@%iﬂerﬁh%%m%gpwsgﬁ|Qfe"VeE@Gdg|éﬁ%H irgP R éﬁter@am@l by ICP-OES,
undehlﬁﬂ%etﬁe%ijreﬁtleﬁlb% cf!nCIQZ’t VNSV SiPalgaflidfi ent echo

I mades were acquire respectively. Results: (see

Figure 1 wherein Compound | is referred as

Defer i I OX ron. i th Liyer _and the,he T
Conglgiadh Tahesus L &McBR ReiReg b abdieaft ror MhESREmouvetin
knock@u$ mmwwshm aetpends o imgstoudraendst pandreatiteiron load within 8
difference in iron |oad (34-fold). Visual inspection

weekgof treatmeBfe courses of iron | oading between week 8 and
28 suggest a del ayed | oadi ng of the heart and pancreas
as conpared to liver. Effects of Conmpound | on organ.
iron | oad were nodest at 30 ng/kg but quite pronounced
in liver and heart at 100 ng/kg. This may seem
contradictory to data from human studi es, which show
effects between 20 and 30 ng/ kg in iron overload, but
may be expl ained by the approximately 6-9 tinmes | ower
exposure of Conpound | in mce. At



100 ng/ kg Conmpound I, liver iron was reduced by 63%
and heart iron by 41% asconpared to the
W@ 9Hs6R4 vehi cl e treated group. Pancreas showedI/as2007/069319
clear trend to |lower levels at the 100 np/ kg dose:
Contrary to liver, heart and pancreas, iron burden of
the spleen was lower in HIV-/- as conpared to wt m ce.
Thi s behavi our is expected-b&eause.the sane (enhanced)
iron efflux mechanismthat allows iron to enter the
circulation fromenterocytes is also in place in .
Claimis€t i cul oendot helial cells. MR R2* values are nore
— variable than organ iron concentrations determ ned by
| CPOES. However, the profiles of the time courses of
1 R2Jsetf thd ¥8Mmpaith ba8fbuian HIV-/- mice were similar to
the tinme courses of |iver and heart iron as determ ned
by I CP-COES, underlining the correlation between R2*
val ues and organ iron. Concl usicon: Conpound |

“significantly reduc A\ver and iron in the
henoj uvel i n knock ou v ed a trend to

i mprovenent - of pancreafic Wo e“within 8 weeks of
treatnent. d ai nms: 1. ofNTtNye Conpound of formul a
for the preparation of a nmedi ggmynt for use in the
treatnment of hereditary henock tosis. 2. Use of

treatment of an excess of iron in¢<catient having

i : . or

(RS Pt S BB or e B e DR N ke

democbessatosdis.i ron in a patient having hereditary

henochromat osis and being ineligible for or :

i nadequately treated by phlebotony. 4. Use of Conpound
2| UseoftCmmpoundd fertthe prephragionefia oxedinamenbfor theetréatment of an
pat. Davi Li.an [,s.;and bei ng
e e AR e R S o oy
5. "Use according to anyone of clains 1 to 4 wherein

3.t rl?s«ah&rcec%ﬁcﬁfnﬁ Itﬂcﬁl{ﬂg BFe%gPattigﬁ iofsa irr?‘édicament for the treatment of an
- excess ofironin a patient having hereditary hemochromatosis and being ineligible for
or inadequately treated by phlebotomy.

4. Use of Compound | for the preparation of a medicament for use in patients bhaving
hereditary hemochromatosis and being ineligible for or inadequately treated by
_ phlebotomy.

5. Use according to anyone of claims 1 to 4 wherein the hereditary hemochromatosis is.
due to the genetic homozygous mutation C282Y or H63D.

6. Use according to any one of claims 1 to 5 wherein the patient has a serum ferritin
level equal or superior to 300 mcg/L.

7. Use according to claim 6 wherein the patient has a serum ferritin level equal or
superior to 200 mcg/L.



due to the genetic honbzygous nutation C282Y or H63D.
6. Use according to any one of clains 1 to 5 wherein

w0 b@speioeent has a serumferritin | evel equal BPET/US2007/069319
superior to 300 ncg/L. 7. Use according to claim®6
wherein the patient has a serumferritin | evel equa
or superior to 200 ntg/L.8. Use according to anyone of
the precedi ng clai ns wherert6the treatnent is
di sconti nued when the serumferritin level is of about-
100 ntg/L or below. 9. Use according to anyone of the :
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henochr omat osi s whi ch causes iron overload in the
human body conprising the adm nistering to a patient
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hqw&r&@h%r%fse&mrmim mdyfL adm ni stering to a
patient in need of such a treatnent a therapeutically

effective anount of Compound | . 13. Method according
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20 ngy of Conmpound | /kg of body wei ght per day. 15.°
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therapeutically effective amount of Compound I.

13. Method according to claim 11 or 12 wherein the hereditary hemochromatosis is due
to the mutation C282Y or H63D.

14. Method according to claim 11, 12 or 13 wherein Compound | is administered to a
patient in need of such a treatment at a daily dose of about 5 to about 20 mg of
Compound | /kg of body weight per day.-

15. Method according to anyone of the preceding claims wherein the treatment is
discontinued when the serum ferritin level is of about 100 mcg/L or below.

16.  Method according to claim 15 wherein the treatment is discontinued when the serum -
ferritin level is of about 50 mcg/L or below.

17. Method according to anyone of the preceding claims wherein the treatment is held
when the serum ferritin level is of about 50-100 mcg/L or below and until the serum
ferritin level is of equal or of about 200-300 mcg/L .



16. Method according to claim15 wherein the treatnent

is discontinued when the serumferritin |level is of
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is held when the serumferritin level is of about

50-100 ntg/L or below and until the serumferritin

I evel is of equal or of abolif -200-300 ncg/L .18. Use

according to claim1 wherein the treatnent of HH

conprises: (a) an induction phase wherein Conpound of

Formula | is adm ni stered at a daily dose of 5-20
| kg of body wei foll owed b qg a mai nt enance
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(a?l a‘iﬂahdldbtlgﬂﬁﬁaég wHerbip Coriiung 0P Foldly | 18idahibistered at a daily dose of
5-20 mg/kg of body weight, followed by

(b) a maintenance phase wherein Compound of formula | is administered at a daily dose
of 1 to 5 mg/kg of body weight |



