1 SPECIFICATION USE OF A BETA BLOCKER FOR THE
MANUFACTURE OF A MEDICAMENT FOR THE TREATMENT OF
HEMANGIOMAS Technical field 5The present invention relates the use of
a beta-blocker for the manufacture of a medicament for the treatment of
hemangiomas, for example of infantile herhangiomas. Also
disclosed is a method for the treatment of hemangiomas by using the
present invention. 10In the followiBFRGHFIRATIENeted bolded references
are references attached to the cited documents and publication also listed
in the reference Iisitin%after the " Example " part of the specification. Prior

art 15InfadRECEHIArPESARYRAISER EQRIHRMANUMEAS THREPEA
most commael CAMEN TR HETRENMIENT BEEMERENETOMAS

hemangiomas (1H) are the most common soft tissue tumours of infancy,
occurring in 4 to 10% of children under 1 year of age as disclosed in
Frieden Li et al, "Infantile hemangiomas: current knowledge, future
20directions, Proceedings of a research workshop on infantile
hema-F@‘Fé'lﬂ!ﬁa,' figlfatr Dermatol 2005; 22:383-406 [1]. IH is made

gf a complex miWéemégeMymﬂ@wM&WU%%@M&@%&%‘{%M the

associated with per};:éytes, dendritic cells and mast cells. Endothelial cells

derivEPiriaciRePiiAgRedicaRRM ol trepment eighemangiomas, for
disclesefhipldastimantiéliifddngRigiggberg D.R. et al, "Progressive

growth of infantile cutaneous hemangiomas is directly correlated with

hyperplasia andRgiSRHesRIJP RjAthrd it thestiarimmal §f jemangiomas
correlpiedinntiexprsesanialgiemdogenous angiogenesis inhibitor",

INF-beta. Int. J. Oncr(])I.; }?:40_1-408 [10], Boye E, et at
10 In the' following text, the bracketed bolded references are
references attached to the cited documents and publication also listed in

the reference lisiting after the « Example » part of the specification.

Prior art

15 Infantile capillary hemangiomas (IH) Hemangiomas in children
are most commonly recognized in the skin and liver. IH Infantile capillary
hemangiomas (IH) are the most common soft tissue tumours of infancy,
occurring in 4 to 10% of children under 1 year of age as disclosed in
Frieden |J et al, “Infantile hemangiomas: current knowledge, future
20  directions, Proceedings of a research workshop on infantile
hemangiomas”, Pediatr Dermatol 2005; 22:383-406 [1].

IH is made of a complex mixture of cell types including a
majority of endothelial cells, associated with pericytes, dendritic cells and
mast cells. End'othelial cells derived from proliferating hemangiomas are
25  clonal in origin as disclosed in document [1] and by Bielenberg D.R. et al,
“Progressive growth of infantile cutaneous hemangiomas is directly
correlated with hyperplasia and angiogenesis of adjacent epidermis and
inversely correlated with expression of the endogenous angiogenesis
inhibitor”, INF-beta. Int. J. Oncol.; 14:401-408 [10], Boye E, et al.
30  Clonality and altered behaviour of endothelial cells from hemangiomas. J



30Clonality and altered behaviour of endothelial cells from hemangiomas.
J 2 Clin Invest 2001;107:745-52 [9] suggesting that hemangiomas arise
from the clonal expansion of an endothelial precursor cell, which might be
derived of a haematopoietic stem cell ag disclosed in [1]. IH endothelial
cells exhibit a distinctive molecular phenotype 5 characterized by
immuno-histochemical positivity in document [1]: indoleamine

%ﬁﬁﬁg@@ﬁged?@fmg{% Fspd@q@mr?i@mm Beraphisads ansk from
maturation to a blood vascular. phenotype, Gl tr.
e o s Shoe, CLR S HER ARG oo
'ﬁ;g"ff;{}eéaéb‘% afﬁaﬁf{agﬁ?h&?gd@f@mtm are diitipsedunddlstood, but it
n demonstrated that during thejr.growth phase, two, major
pro-angiogeniﬁa@ﬁ&%tlé?@%\ﬁﬂ{}%o‘?%ﬁb@ﬂgﬁbﬁﬁgﬁ%mﬂ@g 6r (BEca'}gjtype
5 g”iél*{la%ttég?ﬁgmgelim&dﬁmwh%ﬁeﬁ) whisitivite preselocimsint [11:
ut also in blood and urines as dis in do nt [1]..15and.jn .
e oo e ST G BB e o cany
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the@tgr]m%ngimr?anﬁ_not yet assembled into blood vessels. 20 During the
growth phase of IH, hjstological, studies have shpwed t th_endqtheli
10 and interstitial REAYAOT p Iifé%;ti\%os gﬁe (ﬂﬂéjl 'sﬁ‘é?ﬁ%‘goqgotroar%y%%? Boor
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In addition, in situ hybridization for the VEGF receptor (VEGF-
R) in proliferative IH has shown that VEGF-Rs are evenly spread
throughout the hemangioma and not yet assembled into blood vessels.

20 During the growth phase of IH, histological studies have
showed that both endothelial and interstitial cells are in proliferative state
(MIB1 staining strongly positive) as disclosed in Mancini et al.
Proliferation and apoptosis within juvenile capillary hemangiomas. Am J
Dermatopathol 1996;18:505-14 [10] . and on the other hand during the

25 involution phase the cells exhibit markers of apoptosis as disclosed in
[10] and Razon M.J. et al, “Increased apoptosis coincides with onset of
involution in infantile hemangioma”, Microcirculation 1998; 5:189-195 [11]
One hypothesis to explain endothelial cell apoptosis in capillary
hemangiomas is the expression of ICAM-1 on the cell surface, but an

30 alternative possibility may be the loss of stimulatory factors such as
VEGF [1].

The adrenergic system is the major regulator of cardiac and

vascular function. Capillary endothelial cells express beta 2-adrenergic
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receptors as disclosed in D'Angelo G. et al, "cCAMP-dependant protein

kinase inhibits the mitogenic action of vascular endothelial growth factor

and fibroblast growth factor in capillary endothelial cells by blocking Rat
activation”, J. Cell Biochem. 1997; 67:353-366 [13] which modulate the 5
release of NO, causing endothelium-dependent vasodilatation. In addition,
beta-adrenergic receptors belong to the family of G-proteincoupled
recqpuptans adefistloyateiadiiatertloy GdrenhaigitcéditRiudpendesthaptein

can promote a series of intracellular signal transduction hways as
CrochBRA BRI TR BPAE I REAE T VRS S aLS B SRty factor
by beel2fibtoblest provaepfaciarvier egpitasjoandaibebaldellobhdlocking Raf

L SRR SRR e o

stranselecisen patiM@Ays cdwsigipgeniotheliirmsiepaasivifiG Fagdafia|tion.  In

discl in [13], It has b 15d d that the | .
S e R AR L AR 8 St
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cAMP block mitogen-induced activation of the MAPK signalj Y o
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additransdutiobe patiwayasaatedishivsedtaln otikechkyican Bduek al. Ischemic
apoptosis of cultured capillar, heligl cells IS¢ [Hom
Smi{ﬁegﬂegé?i?,weg&a bloé%g %{El%%‘ucesd %opt?éggg%aﬁ%%gbc%piIlgreye/(éepto_rs
endavelaipeldsiom Vitroclroleviaitherendoticlial setzgrergm sysiers Circ

Desplie.haihBewan $85-YTEEUANSRCPIAN B HELHERY BRRGRRIBIP can
during their proliterative phase for [ocal ¢ Ications such as ulceration _
or hirghoghawedificationsaléd signatingansdudiose Prihwaysplf irangiogenic
Enjo e ! nt of in ' i i :

reviél\%‘v%%?q% %:glé%s', Pe |a%aripcsto%gg%gﬂgslﬁg{%%]nc%%?rﬁng&?élr]o{? Has been
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disfigurement which trigger psychological morbidity first in parents and

latereraftetsnesiated elevationsda FAMRUPHREI Myteseminduery pctivation
et alGravy R I98iRg R8BI KN H RaRING &Mty vi
adap%gﬁg%\t\ﬂé}lgggﬁagtilgchs%_l 968é W%’Qﬂgg [g]. Systemic or VA
intraigsreasesortttd sttty Erélused as first line treatments for

Problematic lesignghifins, thery9 b \ephnsaatdispiasaskiafiearale can

ML et al, Oral corticosteroid use is effective for cutaneous hemang ipmas

An el cAPLRIBSIY MR IaRiisERaEPEHR! peis1apadissiaged in
Howeyphnsvansihitigisdesages (Babmemecatnndvoeidpsysis in cultured

response rates to treatment range from 30 to 60% as disclosed in _
docurAeiia Enagthsiiah colliveige O s el P RiPtrMRIBH: 2R82; 38:298-
Iimitgbaqqla]as cushingoid facies, irritability, growth 15suppression, but

may cause more concern hypertrophic myocardiopathy.

O

25

Despite their benign self-limited course, common IH are rarely
responsible during their proliferative phase for local complications such
as ulceration or haemorrhage. The so-called alarming Hi disclosed for

example in Enjolras O. et al. “Management of alarming hemangiomas in

30 infancy: a review of 25 cases”, Pediatrics 1990;85:491-8 [4] can impair

vital or sensorial functions especially when present respectively on upper

airways and orbital areas.



Other treatment options include interferon alfa-2a and 2b (40 to 50% of

complete response with dosing 1-3 mU/m2/day) (millions of units per m2)

but a risk of neurotoxicity has been reported in children under 1 year of

age, as disclosed in documents [1] and [&]; vincristine is 20 also used for

its antimitotic properties as disclosed in document [1] but its well-known

downsides are peripheral neuropathy, constipation, and hematologic

toxicity. Fudtditioine héwarseaigessniafmitnt cueheticadisfigitirement

are contra-indicated in, yqung child e of their side eff .25
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paramount impgr , . Us S ex|s I tiv o) .
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5of inPaditEieglil 489 8attiaddrdta [2he present invention fulfills these

and other needs, 5. DesClPHARALNG NGRS toroi R ALTRNISE WY line

tolerated non-salective ocker commonly used in young children
cardiatiiteintsicfoiony elslelisatis cgsipnallsinrim@t tien pwliferatieeceliase as

cardj S:wi lpgKi t A l Wi n i

syn rorcﬁél?eétgjr!mtege#ﬂ&fo%% %%ﬁlfor?r?g f(?]}t @%ﬁ?l}g, Itpgl‘gaﬁ I%f{fa%%tg(‘e for

betacblacients onhsmanginmrsdexAmetieyidercaingsed hypuateplinn,  Arch.
1 Oobstﬁmgtaﬂrg' yq@gthy?i%%ﬁglrg ure infants: three case reports and

literature review. J Perinato 38-44 [7], and by Kilian K. in
Hypertension iflou@ystes e4aBei ohighy Wesagests(2. feripatdlebnatalbody

NU%@,QL%%% 05:&4dEhsBUT IS PRIARRHRIAN R RIBRKe5® N0 60% as
generalhave never been experimented nor disclosed for a use in the

treapirgioset denerisneats T, pEdepndhidhtos ¥eesp csfifeeisnasqousually
haveexperimenied imAld oSgervessthal ridgbiackeiSdeayiRfatsilYy, growth

efficient to control the 15growth of IH and even to treat IH. The _
1 SobsEVRRERESITH BUbBIVGRESFRIATE SRNBRSVINNASHIARIIFeBYRCardiopathy.

application.  Other treatment options include interferon alfa-2a and 2b (40
to 50% of complete response with dosing 1-3 mU/m?/day) (millions of
units per m?) but a risk of neurotoxicity has been reported in children
under 1 year of age, as disclosed in documents [1] and [5]; vincristine is

20  also used for its antimitotic properties as disclosed in document [1] but its
well-known downsides are peripheral neuropathy, constipation, and
hematologic toxicity.

Further, the new anti-angiogenic factors such as avastatin are
contra-indicated in young children because of their side effects.

25

Moreover, because most patient receiving treatment are infant
or small children, patient tolerance for the known compounds becomes of
more paramount importance.

Thus, needs exist of alternative, more efficient and less toxic

30 compounds for the treatment of IH, in particular of infantile capiilary

haemangiomas. The present invention fulfills these and other needs.
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Accordingly, in a first aspect, the present invention provides the use of

beta blocker for the manufacture of a medicament for the treatment of
hemangiomas. 20" Beta blocker " refers also herein to beta-receptor
blocking agent, beta adrenergic receptd blocking agent, beta blocking
agent, beta-blocking agent or beta-adrenergic receptor blocking agent or
any other denomination indicating a chemical that inhibits the binding of
agmgténmfabwnétifmntmheta adrenergic receptors of any type
25(beta-1, beta-2, beta-3 or others | E&grdln tﬁ resB a blocker
invention, the %@Bfﬂf&%‘ﬁér'ﬁmaﬁ el niglesg e?g & P8
belgoinpftriiesbatnjeaker childisifentaidivlol kbmdmd’nenergs: disclosed
antagonists, a beta-2-selective heta blocﬁer The beta-b ock b

be BYmYHWEE & GIAbIMnbPYHEES BSEeP %@an?p%s of betabt%\c()ckerCking
tha@H’é?é’p‘?QNMd'ﬂdﬁ&vﬁfﬁ&ﬁm iQUestindraraalishloset:ariGoAfNodn 25144 05-
Gilman's the pharmacglogical basis_of therapeutics, el ye nth edi

cha 197[%13 BM }rﬂé ?Cﬁ% Efgectp ?%) rBa!BF,accorg}ngiﬂ'lmomatlc
pfeé@ﬁtath\é@lﬁ@@@n@lh&ih&e&b%ﬂmﬂmob&ta blustkectiveiseardiomayapathy in
selected for exa m the rlsm ol dql
car@&%}aﬁé{ﬁ/ T%\?e @Q{g%l % SH ?t? an dr@% ?‘P?r%erpmg\'? 9 Perinatol
mene%rqlalseaﬁolm oapdebpltﬂtllﬁrpéhbtmdﬁylpert&nﬂtﬂnpmm causes
(propafenon cha IbIo k|n drug al :
bet 'H:lirtéﬁ@ e%t %ﬁnggonls prop%lajrrtgl %B?c%a%? lﬁnfglﬂ')l |;)8r] But this
Dh%mbwmmbptambshéasthegﬁmratmtalve nﬁatebbﬁﬁ(y@@aﬂa@ented

When a ective beta,hlo (,T:]%H:el g 10present
mv&ﬂfo?nbs?%aﬁf dletted F(Br e?%t%r{rtt e gro pgt?:]g%wprlsmg
acebutolol, ateﬁb@pfeemﬂulmlelm‘mprer@ tb@l|ﬁf@lmn@§n‘ﬁ@lbﬁ\fﬂe¢69ﬁﬂmented

gjgévﬁétho?ﬁ% d' 3% ?%%8'%%%(@?%%%? B§V9 IAHBRIAL to control the

Tic ac V|ty as ace aonoI arteolol, carvedilol,
IabejabmemfxbﬂeantblepenUmdrelafpirhﬂoﬂhepﬂhﬂ%ﬂ/cﬁbpns anqbr@g@@[y@ental

the beta @Hg\ﬁagerﬁ,pﬁtglﬂregmaé fehfigplly salt thereof, for

exam f'é propranolol or a mlxture ereof. The mixture may be a
mixture of L an@dbqndumt-mdlmlamﬁtﬁhﬁ%?ﬁ@bn‘hﬁe%%?%b“@@‘i/@ fgrovides
SXAMRla L df rﬁgﬂ;ﬁ BRIIER Yo OrReTRBIRRISRAE ObEhe PreBraaRiehi®Y the
be propranolo rate or any other preparation of propranolol,
Whehﬂwrtmmhqueﬂglamﬂﬁchanges or alters the pharmacokinetic

5 gProperties or metalalisatoRPPIRRLAO ARl hereif QP KBRS {OCEIStON asiBRking
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|nvent|on the medicament may be a medicament for treating infantile
capmgephe,b@heg.@dﬁggerglc receptor blocking agent, beta blocking agent,

beta-blocking agent or beta-adrenergic receptor blocking agent or any
other denomination indicating a chemical that inhibits the binding of
agonists, natural or artificial, to beta-adrenergic receptors of any type
(beta-1, beta-2, beta-3 or others).

According to the present invention, the beta blocker may be a
non-selective beta blocker, a beta-1-selective beta blocker, a mixture of
alpha-1/beta-adrenergic antagonists, a beta-2-selective beta blocker. The
beta-blocker may also be a mixture of two or more beta-blockers.

Examples of beta blocker that may be used in the present
invention are disclosed in Goodman and Gilman’s the pharmacological
basis of therapeutics, eleventh edition, chapter 10, pp 271-295, 2006
[19].



25According to the present invention, the medicament may also be a
medicament for treating other vascular tumors, for example those selected
from the group comprising hemangionnas (i.e. epitheliod hemangioma,
sinusoidal hemangioma, spindle cell hegnangioma), tufted angioma,
hemangioendotheliomas (i.e. kaposiform 30 hemangioendothelioma),
hemangioma in the von Hippel-Lindau syndrome, angiofiboroma and

angiolipoma ip Resraeyledicrary fy oirenipresEmtl onvendingio sdreoneasion-

for example Kaposi's sarcoma, expanding arterigvenous malformati
(rRBIoGRG AR DIASHRATS BTN, e e iV aE bR ooy, the
Vagesly Fisinad apséenationsinthsisficatiteppsihcioygdild, labetalol,
imaging. Ann Chir Plast Esth 2006; 51:263-281 [20] discl
aniy IRllo§ieLIXg atmﬁ%'f'aﬁ)ége 2008 &rg?@aﬁgﬁ%%o%pgﬁgloh
5 Meglisauenbmapimgololanripafeihatea(phepadanaizrdd ta asodinen shannel
animal. Administration may be carried out directly, i.e. pur .
sublesidatly iie, dPaher SRl & the BsR RSy Geptor antagonist),
phayrppesniienllycratsiptahlsslariphandarentidalin acceptablensalitedirgyof, A
to the present invention, the medicament may be a 10syrup or an

injeRiXBESsHIGtiBAT Mmay bRIST Ing to the present invention, the
medicament myghdie a betdidasetsttive delzabniketr isivsel@cesiditgnto the

the group comprisjng a liquid formulation, an, ogal e
10 forrﬂ‘,'ea#)ﬂfal' 'b%?vrél??,‘ a Iiwdﬁﬁr\é\rt%u & es?;?s%%r%, E# og%\éﬁpae%irt\)ﬁg%%ﬁ%eg roup
formofrizinxamptaitolot naieactdicataratdl disenfidemestinolraiesmolol,
admini trar'io , it maglbfe in the form of a liquid formulation selected from
the'ff;l BBr p'?@ \é aos‘olution, a syrup, a suspension, an emulsion and
oral drops. WHENetactimzsreemay inlgeelfona sndntongiemyimeateamimetic
dosage form, it may be in a for fr OUR £Q/BMRIEING
tabl@ ',V Vamﬁgs, p%ve\/%létr%?o\iNh@rg %ggﬁﬁgdic%a?niagtl%thg form o@in olrgagletald'
1 5 povaigrenaloluigrabtiteliziepisydieh, iropagsHah a form selected from the

group cqmpriskggapq%g% gra{‘btges, éai taBllgtgkgpd @cro&mg}ﬁﬁOWhgp a
the medicament 1 the T6fm of an oro Ispersible dosage form, it may be in

a fopheseteceditaly saitghrisdofapringibledisyersirensnelplds 2 mixture
vonRlsegwalers, 0k UR5ap BN FRIAIFDISS o BRPtapRpreRRIsIcan an
medical c%ewmg gum. ccording to the present invention, the

medicaougit fingyans aoheBidartent 16r birtcL xRl dnGuar RRaacRitically

2oexag‘8é‘§§1%'8f‘éf‘§%ﬁ%ﬂﬁée_ ERABIRHSINB P Prspt M SBbiAm MBI Br any
muco adhesive 30preparation, lozenges, oro-mucosal drops and sprays.
Accotbiergrtenrs giescat el olhavhribeaRIeRPhES @éema@ehﬁfmges

for tgpicaliapdsHRahad B RBpEMies VPRI BRISRseMdET frepranclol.
group comprising ointments, cream, gel, lotion, patch and foam.
According to the present invention, the medicament may be a
medicament for treating infantile capillary hemangiomas.

25 According to the present invention, the medicament may also
be a medicament for treating other vascular tumors, for example those
selected from the group comprising hemangiomas (i.e. epitheliod
hemangioma, sinusoidal hemangioma, spindle cell hemangioma), tufted
angioma, hemangioendotheliomas (i.e. kaposiform

30 hemangioendothelioma), hemangioma in the von Hippel-Lindau
syndrome, angiofibroma and angiolipoma in Bourneville disease,
pyogenic granuloma, angiosarcomas, for example Kaposi's sarcoma,

expanding arteriovenous malformations, tumor-associated vascular



8 According to the present invention, the medicament may be a
medicament for nasal administration, for example selected from the group
comprising nasal drops, nasal spray, nasal powder. According to

the present invention, the medicament rpay be a 5medicament for rectal
administration, for example suppository or hard gelatin capsule.

According to the present invention, the medicament may be a medicament
for prsweierRbmd MRigErsioce fol exdeygefsabdutesieodasotiamdeoutars and

intravenous adminsitration. 10The skilled persgon in the art.und
cleé?@@f@ﬂ%@?érrﬁf%? R\ oﬂsgﬂﬁlgfgﬁpr %rs' oaﬁ{g%hél?&g@m%%t Esth
formoteiors 9f2be-a@tiq20E nditwl dsssraatiatd mepatoolegicnpigssification  of

medicament may be in a form selected from the group comprising an
injeEBRA0 H?(%Pﬁ%%fﬁgrg%q{l%cardyl(r)5mg/m1), syrup (for example

5 as Efferalgan(mR&omethcanalei apayshe ifaarexfonyldhat Edarbigabwinistred
a pellet (for example as Dafalgatiq). pqwder (for. : :
DB AR TR GRS O RN SHO a0 2 Gon et out direotty, ..

transiernoal pabeiifiiatyapyrie, asr Caftdipaikiayswiyteh heladdackemwith a

(cregm, lotion, collyrium) (fqr exampl me(r), as Betneval

loti QHH%%eEﬁ?&ﬁ}’x%% r Q(r':% g(/eré: #6?%?5%587%@;%ﬁﬁ In these

examples, the Aetardinckéo, floe exaserit ionasftine, dbevarettisameiat may be a

blockers, for example propranelol, may be added or may replace the
1Oacti§¥r%9era?«5'n't?§§)(£? g!&elcls Qg%%aments. The pharmaceutically

a;]cceptable cakiecondingdatlyekprasens ivantiate tieamedinaimentdaaye a
the administrati f a bheta- ' ..
deprenéﬁhcgrgneﬂfe?@ug?ﬁ é@r@‘ﬂ%ﬂt‘%@ﬁ%ﬁr%%@%p comprising a

ect. For example, this carrier may be selected from

the tigoigh tmmpi_aiing,fmmmﬁ;ﬁé‘@lﬁ%ﬁrﬂ@m@-w%tﬁﬁe‘h@djlmdeﬂ a
A e
1 5administration Bba exampleckuhen dhrmedisampent isimaediramantder oral
this medivim Mav Reihias e FP RS SrosPLARIISHinaRasABEIBCted from
the group comprising a solution, a syrup, a suspension, an emulsion and
oral drops. When the medicament is in the form of an oral effervescent
dosage form, it may be in a form selected from the group comprising
20 tablets, granules, powders. When the medicament is the form of an oral
powder or a multiparticulate system, it may be in a form selected from the
group comprising beads, granules, mini tablets and micro granules.
When the medicament is the form of an orodispersible dosage form, it
may be in a form selected from the group comprising orodispersible
25  tablets, lyophilised wafers, thin films, a chewable tablet, a tablet and a
capsule, a medical chewing gum.

According to the present invention, thé medicament may be a
medicament for buccal and sublungual routes, for example selected from
the group comprising buccal or sublingual tablets, muco adhesive

30  preparation, lozenges, oro-mucosal drops and sprays.

According to the present invention, the medicament may be a

medicament for topical-transdermal administration, for example selected

from the group comprising ointments, cream, gel, lotion, patch and foam.



9 cremophor (for exemple as in Sandimmun(r)) or cellulosis (for exemple

as in Aviocardyl(r) LP160mg). The pharmaceutical form of the drug

is selected with regard to the human or animal to be treated. For example,

for a child or a baby, a 5syrup or an inje8tion is preferred. Administration

may be carried out with a weight graduated pipette. According to

the present invention, the medicament may comprise any

Eharmaceuticalbcam'e@ablemﬂreﬁmimindm’éomf, tthe beeditkentona@atbe a

emangiomas. For example, the. medicament may, 10cqmpli

aIIoWﬁ\@%}%iﬁ%trgﬁgﬁloﬁf% Sn&lé)f%nog t())(gdég(ﬁe%éﬂw? Sé?ﬁ%g/, O‘?‘?om the

ehxagﬂﬁlﬁ)afcﬂ\ipri%imﬁkgsm kiodyayvamgdidpray, nasél posedend aspect,

the present invention.proyides a method.of freati subject suffe

from hemangi8}%%%@P}:\qs\tfl)oaﬁlg%Igégae&ﬂ@%ﬁﬁ%&%@%ﬁ%@%@#&ﬁﬂg% be a
5 adnmigdiesimgtt $aidrechichdrbiviatratibmcker.exampleesupppsiieay aidhard

beta-blockers, as well as usable formulations are as defined above.
The%& I?'n%%pﬁ@ﬁ‘can be made by using any pharmaceutical way known

by the skilled persordinyl tostifel poesemiinistention bthe-medikstkent may be a

Examples of inistrabl ' i .
xRN O RS A RIAREANS BF MR pbeutshbous,
bet?ﬂhiagi;mcghi_s mwmmmdw&mﬁa@bweu as a syrup, is of course
preferred for ies. isteati '

10 é" %ﬁ %km%edargiépé%;ﬁ iAihe ﬁyu%g!g?fgﬁ&sseléﬁrw ﬂ{%"‘fhe term

delivery of a 2 armaceutically acceptable an Icient dosefor the
treatfoemt cishersedghereis. Fefiesdmphe thbaararastisgbionaylation of the

COMPrisk i r . .
o 4 b T oo
onealdiseror aglecigsiumy ofhfsatoper éayprising an injectable form (for

example as Avlocardyl®5mg/ml), syrup (for example as Efferalgan®3%),
15  oral suspension (for example as Efferalgan®3% ), a pellet (for example as

Dafalgan®1g), powder (for example as Doliprane®100mg ), granules (for

example as Zoltum®10mg ), spray, transdermal patch (for example as

Cordipatch®5mg/24h ) or local form (cream, lotion, collyrium) (for example

as Dermoval creme®, as Betneval®lotion and as Chibroxine® collyre
20  respectively).

In these examples, the beta blocker, for example on of the
above-cited beta blockers, for example propranolol, may be added or
may replace the active ingredient(s) of said medicaments.

The pharmaceutically acceptable carrier may be any know

25  pharmaceutically carrier used for the administration of a beta-blocker to a
human or to an animal, depending on the subject. For example, this
carrier may be selected from the group comprising for example the
monométhoxy-polyéthyléneglycol (for exemple as in Viraferonpeg®) or
Liposome (for exemple as in Ambizome®).

30 The medium may be any know medium used for the
administration of a beta-blocker to a human or to an animal. For example,

this medium may be selected from the group comprising for example
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30 The inventors of the present application demonstrate clearly
experimentally a strong anti-angiogenic effect in infantile capillary
hennangiomas (IH) by the use of a beta-blocker. 10 Further

searches carried out by the present invéhtors with regard to hemangioma
show that adrenergic beta2 receptors are present at the surface of the
endothelial cells of hemangioma (see examples below). This confirms the
resut@mb;ﬁioedavi'éx&remeaaerinilﬁmdiamnﬂnﬁ)mndmllmmﬁo@@ﬂ@(@gmie as

explanations and confirms tge mechanism of action of beta-blockers in the
frarffe/of ﬁ?@ﬁ\é‘seﬁ%ﬂr&@ﬂﬂ n. This confirms also the link between

efficiency of prosasieiehrist idatidinast ietadblar ke s shntedveitheregard to

anti-angiogenic factars of the prior art h as 10 va tatin
conthg: %Hfﬁéféé?rr?%[]ﬂobtelﬁé) Hﬁ%t& %@\P Sid Oéﬁe(gp?%é) [,8:0gby. 2

ProgR0pleranearnfioddn tbqame@eedmeminmanemum deadarried out with
alternatlve to sggtemlc cortigpsteroids, and even to interferon or

vin@i¥fpight graduaigg BIDERR; i< 2 non-selective beta-blocker with weak
intrinsic 15sympaibaiirignetic alcéwp/resedﬂtsrdremmp thiesapeadicaffesitomay

R A A R AR e i e
perlphﬁ@r\/a@oqumbmagrd)masefiéot |$xamptmatdallyewmlelélmmlwﬂHﬂay
o Rl AT, SRR T S TR ey
(Glaxr@l@lm]mlddy Mvmmdtp]e\bﬂ-fatlmmm,af Budy)pwgm/da&vndls

L T e T
Cartliestingobpseipeds saﬁéamgyﬁemdpemangl@mxprm;d@plosed This
R R P SRS Sl i o

blocker.

Hemangiomas and beta-blockers, as well as usable
formulations are as defined above.

The administration can be made by using any pharmaceutical
way known by the skilled person and useful to administrate a beta-
blocker. Examples of administrable forms of medicament are provided
above. For example, the administration can be made by direct injection of
the beta-blocker. This way of administration, as well as a syrup, is of
course preferred for babies.

The administration may be defined so as to allow delivery of a
pharmaceutically acceptable and efficient dose for the treatment of
hemangiomas. For example, the administration may comprise a dose of 1
to 5 mg/kg of body weight per day, for example of 2 to 4 mg/kg of body
weight/day.The administration may be carried out with one dose or with a

plurality of doses per day.

The inventors of the present application demonstrate clearly
experimentally a strong anti-angiogenic effect in infantile capillary

hemangiomas (IH) by the use of a beta-blocker.
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3. an apoptosis triggering effect on capillary endothelial cells. 11 In
the experimental results disclosed hereunder, a change in color from
intense red to purple, associated with a palpable softening of the lesion
was observed on babies presented witt0an IH. This effect could induce a
chronic hypoxia of the hemangioma responsible for an 5arrest of
endothelial cell proliferation. However, in inventor's

experimentatjonghiie syamiessiveamigdovemdyt dieHpradenprioyentors with
treatment suggests strongly a systained action on proliferati r

(adRBa A 18 RS EASIRBFRP I L FCUSLR G Pead AR phare present
tregirpeat avierdlee esfdnibetabetieliabmstidves, nertmgionis {aed axamples
interstitial cells or mast cells. The third mechanjsm.pogsibly i e ;
ex BRI TUBIGEBNGF A1 FoMID AR Do poete Ry on

by pheviesa blepkagatitivyivar dxplangtionthaideohiimsntiemerhanissr of

the 15 presented cases, when the treatment to f] ;
prcﬁﬁ@f%ﬁiv@fphgg%'%%ﬁj@fﬁ, Wogﬁ%gf g%%o#?@sgh%%%%ﬁgst%ﬁg irt]i'on-l,-hls
in genFeerNdIsesrshiminventerndidiiciinyd afpppopisrediraakéss astivity as
immunogi%(ﬁ:hemistry using antibodies to cleaved caspases 3 and 8.
Fuhﬁ@? SE of beta-blockers is now widespread in 20 neonate or

children patieSinuétithe gmwd toirangogetisdacioiscistieariongsuch as
syndrome as shown in document Villaj t ala pcldenee of srEfiaSide
evé}%@%ﬁﬁ%@{&bﬁ8egﬁ%'d'lﬁl‘§rag‘8§’ in c&k@ﬁ v?/tﬁ ld.lrogr\ﬁé %&T syndrome”, )
Fuleffeart Ih@0Qbe2501 4pEopreriol6], agsendintideaiioniy@sante yention
shown in document Frit 't s ARBlesksde 8nd even to
syrﬁ%%g{% %e@fﬁ%h@éﬁ’eﬁr@ué@d ypgeﬁﬁg;%ﬁc obstructive
cartiterfgopatby vinpristitature infants: three case reports and literature

review’, .. PeRathoiS) g%y8é3§6%4£iégfi©¥9§é{s!ﬁ@&éﬁ #APWOEEK intrinsic

document Kilian K et'a pertension in neonates causes and
treatymepstham Pesli;madistinaarditesireumticthesapeic sifect onjhcould

S RS R0 sanpes ih goard o e

1. a peripheral vasoconstrictor effect inducing cell hypoxia,
Propranolol is responsible for peripheral vasoconstriction,
and this effect is immediately visible on the IH we have
treated.

2. a decreased expression of VEGF and bFGF genes via
the down regulation of the Raf/MAPK pathway, or the HIF
pathway (Giatromanoloki A, Arvanitidou V, Hatzimichael
A, Simopoulos C, Sivridis E [17]. The HiF-2alpha/VEGF
pathway activation in cutaneous capillary haemangiomas
(Shyu KG, Liou JY, Wang BW, Fang WJ, Chang H.
Cardiovedilol prevents cardiac hypertrophy  and
overexpression of hypoxia-inducible factor-1alpha and
vascular endothelial growth factor in pressure-overloaded
rat heart. J Biomed Sci. 2005 ; 12 : 409-420[18]).

3. an apoptosis triggering effect on capillary endothelial

cells.



Brief description of the drawings Figure 1 is a picture showing the aspect

of a hemangioma after 4 weeks of a prior systemic steroids treatment,

before beginning of 5propranolol treatment. Figure 2 is a picture showing

the aspect of the hemangioma only sevdr days after onset of propranolol

treatment according to the present invention. Figure 3 is a picture showing

experimental results at 6 months of age 10 where the child still continues

to be treated atoditéngxpetimentsleresoltsndisclasdd iersysaegnia change in

sterqids treatment was stopped since qFEigure 4 | ictur .

chomg e Deres ERrERTERS 2SahEl ubLe BEPBIE tdening of

accahdinigsiothenas sebsénvedtion. habiEs) prastited pidtbreaobtdinddis effect

'mm&&ﬂ@'ﬁ‘?&&@@'gtréfg&%\él'ﬁg%@%ab%?%gnﬁeémgwgﬁkgqjéss%“'sli_l?fs for an
obtained- emistry s I

Figures 6 is a picture munohistoc owing that

520equrestefl emdetiielinbtiall quidiferatiowith a method of receptors are

expressed with;y & method,of W&%??eéj Sé%?é?%&ﬁ?at@ﬁé'w%sprogressive
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Example 1 : first éxperiments according to the present invention
improvement of IH under propranolol treatment suggests strongly a

sustained action on proliferative growth factors.

It is not clear whether in this respect the targets of the
treatment are the endothelial cells themselves, or other cells such as
interstitial cells or mast cells. The third mechanism possibly involved to
explain the involution of IH is an early endothelial cell apoptosis induced
by the beta blockade. |

However the re-growth of the hemangioma in two of the
presented cases, when the treatment was stopped during the proliferative
phase of the IH, does not support this hypothesis. In addition, in the
second case the inventors did not find apoptotic cell markers by immuno-
histochemistry using antibodies to cleaved caspases 3 and 8.

Further, the use of beta-blockers is now widespread in
neonate or children patients with a good tolerance in cardiac diseases as
long QT syndrome as shown in document Villain E. et al, “Low incidence
of cardiac events with beta-blocking therapy in children with long QT
syndrome”, Eur. Heart J. 2004; 25:1405-1411 [6], hypertrophic
cardiomyopathie as shown in document Fritz K.I. et al, “Effect of beta-
blockade on symptomatic dexamethasone-induced hypertrophic
obstructive cardiomyopathy in premature infants: three case reports and
literature review”, J. Perinatal 1998; 18:38-44 [7] or hypertension as
shown in document Kilian K. et al, “Hypertension in neonates causes and
treatments”, J. Perinat. Neonatal Nurs 2003; 17: 65-74 [8].

This invention is further illustrated by the following examples
with regard to the annexed drawings that should not be construed as
limiting.
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25 A male baby presented with an IH involving the nasal pyramid. At 2
months of age, systemic steroids were introduced because of dyspnea
associated with nasal partition and columella necrosis. After a one-month
treatment at 3 mg/kg of body weight/dayp (mg/kg/day] of prednisolone, the
hemangioma was stabilized, but nasal necrosis 30 progressed. Since the
infant progressively refused to take prednisolone tablets, we introduced an
equivalent dosage of bethamethasone in drops (0,5mg/kg/day). At 4
months of age, the hemangilpma had stopped growing and intra nasal
uBriafAestRtioal the ar

aw'%%ever, the child returned at a control
visit witfy taehycardin sichge tehdnyites pepetnutt pabeooagipmanafter 4

systolic cardiac murmur. A cardiac sonogr show r, .
hypertrdﬁﬁ%‘ﬁﬁcﬁr@ﬁﬁﬁwtﬁﬁﬁyﬁ%@'§§(3}(/eeaa§§1 8?' &%ﬁ@é&mgﬁg@ﬁ‘g of
dosage Bﬁgpr@a@qbztmgﬁ@snﬁbody weigth /day (mg/kg/day). We

have thus initiated a treatment with a beta-blocker, I ical
IUPAC ISR 40853 RISTHE RIS ﬁof—SpeC{ B W& S EHERIER only
3(naphtalevdil ey prefien- draipbiod profgidalol Rreptarenblacgording to the
administred as a_c\zz%sf le containing commercial propranolol powder. The

10 day HESHRY 4N bqrbropranolol treatment the hennangioma changed
in coloFgore iBtansepietlite phplinguec sefmerdabBresulistab Somonhs of age

replaced by prednisglone which was progressi gcglpg\/{bqﬁg resent
stopped W%é@ll%’%ﬁ%‘lﬂ& ﬁﬁ\(ﬁgﬂnﬁ g%%%qn[)o o?'.l%%%s%?t%gtﬁ(?e etrease ol?_
systemidpierstios, #mel [pristilsgSteondistexdidsitipesmentvvae SonBathsince 2
1/2, when steroids had been stopped, no rebound in size or coloration of

the IH CJU% Snoted. At 14 months of age, the child was still under
proprafijakeaddshe pmticessbaidra doeczknpionediicasiriFort Dpaaihs of
had regressed. The IH.w f It theRersistepAf only

skin telaﬁéf’e%rt% Pagl;%%ﬁﬁég%%v%%}h e d@@? lored skin background,

and- sefiglsasf intfanasal aad cplatvetia reliaisiedExatifble 22 selgiod  of
experiment accord YNNG THIP beta2 recEpRoreeREEpASEsed
a male tr}mg%yggrrf%é%évﬂgﬂz presén§ed 25since birth Eplaque-like IH
involvingahesadihibelipitagisefiliib and the right fronto-parietal and

superige.eyelid areas. . t (penth Hiagsea subatianepus method  of
compoqr%elz%ké%egvek%‘edllsn 3 gor\egé‘lencluding the su;'):erior eyelid, the paroti

region ariththencdlisigdormistiyastewnaskat Wizl aipPRatisd staining) are
prednisolgne as Y ed AlothaREILEmEEMH. |

EXAMPLES

Example 1 : first experiments according to the present invention

A male baby presented with an IH involving the nasal pyramid.
At 2 months of age, systemic steroids were introduced because of
dyspnea associated with nasal partition and columella necrosis. After a
one-month treatment at 3 mg/kg of body weight/day (mg/kg/day] of
prednisolone, the hemangioma was stabilized, but nasal necrosis

30 progressed. Since the infant progressively refused to take prednisolone

tablets, we introduced an equivalent dosage of bethamethasone in drops
(0,5mg/kg/day). At 4 months of age, the hemangioma had stopped

growing and intra nasal ulcerations had healed.
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However, after 2 weeks of treatment the situation was not under control
and we decided to increase prednisolone at 5 mg/kg/day for 2 weeks. 14
Despite this regimen the IH continued to enlarge and at 2 months of age
eyelid opening was impossible, the rigipgside of the face being deformed
by_an enormous tumor as shown in annexed figure 1. In addition the
axillary fold was occupied by a tumoral IH component 5measuring

gllijrt"fglllga?efarfﬂ]%aeﬁme clhngI wﬁm{wg@ﬂmmwmmmmnammdia
at the IH involved extra and int | orbital . .
Pt e S R

o oo the aats e
LOtracheal and oesophageal deyigtion; the axill
BRI DRI AN RSB P I b B e MLy o
ggggo 2 ,ﬁgq;a%daqola@gqg@@wcljabw@@mg/mased cardiac output. The
ge of prednisolone was reduced tp 3 mg/kg/day.and.a trea t Wi
Propranolol, é’Vﬁg/ﬁ@)ﬁ%yﬂH&oP&'i‘?‘@ﬁ?é) tfd ggqerﬂ? }égir}'\\l/g%nti(?n 1@\/\/&2@-%§ker,
:n'tﬂﬁaqanf?lol b(‘@\%mhz%hpmwpminfaam(eee(aﬁﬁ)e‘ek&mmmbeﬂhwwmino]-
esions softened only 12 hours after the gnget of propranolo
da%@@?@ﬁﬁhﬂl%&l@@@@lﬁ'ﬁéﬁﬁnin a% pB@%ﬁdc%}'é toba[log rrgrrﬁétglc}:/ “Was
redygligndisizaobibasstieutanesinmgasopanentiafl frepeineichpgivder. The
re 2. Par

e P s eI o AR Bfangea
UneHISEtRSFeSHiSIRIYajead withuhsqresent sofemish HBetatodibasone was
OB RTE A ECPEREABRS s DS ST oY SUp b chiopown and
treligspbaehvasiskstamee isitdttonrsi admypstetoic steroids
Despite the decrease of systemic steroids, the IH still
continued to improve. At age 5 months %, when steroids had been
stopped, no rebound in size or coloration of the IH could be noted. At 14
months of age, the child was still under propranolol, and the
corticosteroid-induced hypertrophic cardiomyopathy had regressed. The
IH was completely fiat, with the persistence of only skin telangiectasias
on a vyellow-orange dyscolored skin background, and sequels of

intranasal and columella necrosis.

Example 2 : second experiment according to the present invention

The second infant, a male triplet, born at 30 weeks, presented
since birth a plaque-like IH involving the entire right upper limb and the
right fronto-parietal and superior eyelid areas.

At one month of age a subcutaneous component developed in
3 areas including the superior eyelid, the parotid region and the axillary
fold. Because of risk of visual deprivation prednisolone was started at 3
mg/kg/day.

However, after 2 weeks of treatment the situation was not
under control and we decided to increase prednisolone at 5 mg/kg/day for

2 weeks.
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treatment (2 weeks at 3 mg/kg/d and 2 weeks at 5 mg/kg/d). Prednisolone
Freatment was progressively tapered down while the IH continued to
improve. At 3 months of age a biopsy sample was  obtained on the arm,
showing a typical IH. Endothelial cellsqemonstrated 30poor staining with
the mqnoclonal antibody MIS-1 suggesting a weak proliferative activity for
an IH in a young infant. In order to assess a possible proapoptotic
21?1'3 glfepropg@@i@;tén{giﬁﬁéﬁé@%ﬁmhemcmaoammmiﬂg reolasgleonaind at 2
-cleaved caspase-; and 8 antibodies Sai N
et e oA AR (R S QUETUP 68 e
IMpuiRgiatBiNgdd Ty an enBratisciomenas shopyednaarnesethigsiag, In

without any rebound, but a 3-day interruption of pr. olol tregt
SrMVB%IQﬁ)r%?‘HﬁWin@ga%%ﬁ IEURGL %g)m%ﬂ{g%régégzﬂiggmmm
tSUH;ﬁg&f@é@lﬁﬁﬁbﬂg@ﬁﬁﬂiar@iamétehntroduction of propranolol

reatment at 2m ay was successful after only._ 2

of age, the e %%\ d%osﬁk@é%%%g/) raaﬁc? Hg’?ﬁ%ﬁﬂ%}éﬂgﬂ/@éﬁe@\@@@”ﬁ the
impRinmeEsTyaReREtE drit el prantie aodbitaillargasulendawasugssponsible for

e hataa® fie RO WhKT WRARA A Barodital IH was in

continuity with a compressive intra-cervical component leading to
tracheal and oesophageal deviation; the axillary mass measured 26mm x
45mm x 40mm and extended to the right puimonary apex.

A cardiac sonography showed an increased cardiac output.

The dosage of prednisolone was reduced to 3 mg/kg/day and
a treatment with Propranolol, 2 mg/kg/day, according to the present
invention, was initiated.

Like in the previous infant (see above example 1), the lesions
softened only 12 hours after the onset of propranolol.

Seven days after, spontaneous ocular opening was possible
due to a dramatic reduction in size of the subcutaneous component of the
hemangioma as shown in the picture presented in annexed figure 2.
Parotidal and axillary masses were considerably reduced in size.

These unexpected results obtained with the present invention
have to be compared with those presented in the picture of annexed
figure 1 that shows the aspect of the hemangioma before onset of
propranolol treatment and after 4 weeks of a prior art systemic steroids
treatment (2 weeks at 3 mg/kg/d and 2 weeks at 5 mg/kg/d).

Prednisolone treatment was progressively tapered down while
the IH continued to improve. At 3 months of age a biopsy sample was
obtained on the arm, showing a typical IH. Endothelial cells demonstrated
poor staining with the monoclonal antibody MIB-1 suggesting a weak
proliferative activity for an |H in a young infant.

In order to assess a possible proapoptotic role of propranolol,

immuno-histochemical analysis using monoclonal anti-cleaved caspase-3
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II—_I had considerably faded on both face and arm. Figure 3 provides a
plqture showing these experimental results at 6 months of age where the
child still continue to take 2 mg/kg/d of 15 propranolol but systemic

steroids were stopped since 2 monthsg5lo subcutaneous component of

the hemangionna was noted, and the cutaneous component had
_consi_derably faded. In addition the child does not suffered of any visual
impAMENinAbSdReNGyhege Shintraatertin vars Supliees wiliddeahy was

re- 20growth of the IH as shown jn the picture of an | figuread:

S RPRETENA KBRS AT (1 DSl LR o

baby gl(;l lpres:_m,@gﬁligwtfr@ri@btspemmddr Ht Aoradriths af BRI any
age and localized on the internal canthus. At

su&?@&?@ou?%mﬁor@éﬂ%f t@?ﬁ"&ﬁgﬂde%ﬁn@%%%gggﬁqgﬁaél?mggtthg as
op%gg@,%ig?zé ﬁm@erglrdely\dﬁda@@hpmzeltrbﬁmbgmphgigmeﬂ the ispperior
measuring 32mm in diameter and 12 in thick . [
et @EP’?SHl n mm in thickness. 30After informed

! ﬂﬁgﬁ?arents, she was treated with propranolol 2
mg/kg/day. Flrgeiiadetibe lesiqgromsmaidtiediriestrat fdoadgiday was

prosgurggggvst?dpﬁ[gp/ Sm{? %4 hours.

At 6 months of age, the eye opening was satisfactory and no
major visual impairment was noted, the parotidal and axillary
subcutaneous hemangiomatous components were not palpable and the
IH had considerably faded on both face and arm.

Figure 3 provides a picture showing these experimental results
at 6 months of age where the child still continue to take 2 mg/kg/d of
propranolol but systemic steroids were stopped since 2 months. No
subcutaneous component of the hemangioma was noted, and the
cutaneous component had considerably faded. In addition the child does
not suffered of any visual impairment.

At 9 months of age, the treatment was stopped, without any re-

growth of the IH as shown in the picture of annexed figure 4.

Example 3: third experimentation according to the present
invention

A baby girl presented with a right periocular IH noted first at 3
weeks of age and localized on the internal canthus. At 2 months of age,
the subcutaneous component of the IH extended into the orbit and limited
the opening of the superior eyelid.

Doppler ultrasonography showed an IH measuring 32mm in
diameter and 12mm in thickness.

After informed consent obtained from the parents, she was
treated with propranolol 2 mg/kg/day. Flattening of the lesion was noted

in 12 hours, followed by a progressive improvement.
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16 Control ultrasonography, performed 7 days after the onset of
propranolol, showed a decrease in size of the IH : 21mm in diameter

versus 32mm and 6mm in thickness versus 12mm, without any
hemodynamic modifications. SProprari@ol was stopped after one month

but a novel increase in size of the IH was noted, necessitating the ’
treatment to be resumed. At 7 months of age the IH was flat and had
faded in colog@fteoultivsere@mpphyo perfarnieehfifdany siise thm@nset of

component, Propranolpl was stopped at 8 mo ithau epounghnt
10%@1‘1@%9‘9i&hﬂ’."%‘i\%ﬁSﬁﬁgggﬁiIWsaﬁeerir% Eogrvnfﬁe'mﬁat%ﬁmﬁzﬂhave ter
begitdipatebwith niaaradeinm and shivkmessuleisee dRaimed wigout any

treatment failureFS S been observed with the present invention. This

kiﬁ'tfﬁ'f?@mﬁg‘ﬁwg \BY8 S chieved in the prior art, for example with
corticotherappigriadielonas stoppedafierapethsrtiabuAao¥RbCcrease

clearly that propranolol h strong. anti-anai ' t Tl
e R G Tt
young chnglrembzemmgmfageitrmdﬁ' effestiapripstdasidadesyivsipiatuRnd
a reasonable safe alterpative.to systemi ] i t

B e S TG
results Propranolol was stopped at 8 months without any rebound of

the hemangioma.

Seven other child suffering from hemangiomas have been
treated with propranolol and similar results were obtained. No treatment
failure has been observed with the present invention. This kind of results
were never achieved in the prior art, for example with corticotherapy or
interferon.

In summary, these examples show clearly that propranolol has
a strong anti-angiogenic effect in IH. Since the new anti-angiogenic
factors such as avastatin are contra-indicated in young children because
of their side effects, propranolol, may constitute a reasonable safe
alternative to systemic corticosteroids, and even fo interferon or

vincristine.

Example 4 : Comments and further experimental results

The inventors have serendipitously observed that propranolol,
well tolerated non-selective beta-blocker commonly used in young
children for cardiologic indications, can control the growth phase of IH as
reported in Léauté-Labréze C, Dumas de la Roque E, Hubiche T,
Boralevi F, Thambo JB. Propranolol for severe hemangiomas of infancy.
New Engl J Med 2008, 358; 24:2650-51 [16]. A possible explanation of
the skewed sex ratio, and that the activation of the HIF-2alpha pathway
and the subsequent overexpression of VEGF by endothelial cells are

involved in the pathogenesis of cutaneous capillary haemangiomas
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25The inventors have serendipitously observed that propranolol, well
tolerated non-selective beta-blocker commonly used in young children for
cardiologic indications, can control the growth phase of IH as reported in
Leaute-Labreze C, Dumas de la Roqug E, Hubiche T, Boralevi F, Thambo
JB. Propranolol for severe hemangiomas of infancy. 30 New Engl J Med
2008, 358; 24:2650-51 [16]. A possible explanation of the skewed sex

a{@ra"t‘ﬂﬂﬁﬁﬁblﬂﬁl agiivalionmekthpl I Dep iy BaRwaptandiheactivation  in

frl]J@bLE%QUent oE\}/; rex %%Z:\Ion ?fg;/é}liq(fﬂ&%snen&?ﬁgeual cellﬁq(;g Lm@lqu iM77).

(GlRiFoAsngiki etadidge b@FanckeﬁEGErpantmayraanrdn iaf cardiac
cutaneous caplllary haeman |om

I 0 7
sirreitignhaudRYbEIBIIR: ?cS’r ’Eﬁ% ?Fg rH’e‘?r‘g?‘#L carg;lsgs Hoth protein
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and mRNA of HIF-1alpha and V the bas ne lu

Céﬁéf&\i@\dﬁg!lﬁ eﬁﬁf?@&?dlﬁér %rthy veré?péi’&%&gbn of
ﬁ%@ziadﬁamﬂafacﬁ@dstaratplrmnamhmastananaod@m@Iog\vw&bf@ptﬁr in

pressure-overloade rt J B| Sc 5 40

F&ﬂ?&s%%r‘a}ﬁﬁgazﬂ% &?% g Ay &%&9 2885 ?24%%@1%)0 [18D).

the angiogenic¢ cascade
1Oﬁgwﬁ§pre§é@mri@@taa1dremmgmmtemm \avothad angigeanic eagrade
at possible genetj terminants.influen t t
anéqmﬁﬁjmﬂthg i ﬂ/energlc regﬂg{ %)gfyyvgr%ﬁgrﬁﬁggég‘ﬁw hd at
patﬂﬁ;g.mytg@mﬂpmaemﬂgmwemmmmmhmmﬁ eosin to
assess the general morphology. To visualize the presence of
alpha2-adrenergic receptor and the level of expression of HIF1-alpha,
sediztelogye anclibnounedistechsMigihonoclonal rabbit anti-human

alpha2-adreneygic B%ggﬁp%réogn%é&ded 2065 MR RUBMER B kIS8 aions

monoclonal mouse anti-human HIFI20alphe1:1000 (ab8366, abca

Caanitigtginekyitnereigetoxylio: a@%&ﬁ&éﬁﬁ%}é&&?%&%&@éﬁ%% To
hor&% L;e @;ﬁ?@é&%@%ﬁﬁ&@%&éﬂ@ﬁgléalﬁbéfpr&npaadFt‘aecle)vel of

whi ances stainin
expression of HIF1 alpha, sections were incubated respectively with
monoclonal rabbit anti-human alpha2-adrenergic receptor 1:100 (PA1-
20659, ABR, Golden, USA) or monoclonal mouse anti-human HIF1-
alpha1:1000 (ab8366, abcam, Cambridge, UK) overnight at 4°C. As
secondary system, we used Envision horseradish peroxidase system
(K4002, K4000 Dako, Trappes, France) which enhances staining
sensitivity directed against rabbit for alpha2-adrenergic receptor and
mouse for HIF1-alpha. Sections were revealed with aminoethylcarbamide
(K3461, Dako, Trappes, France) and counterstained with hematoxylin.
Preliminary immunohistochemistry findings showed that beta2
receptors (annexed figure 5) are expressed on endothelial cells of IH.
HIF1 alpha ( annexed figure 6) was also expressed on endothelial cells of

IH as recently observed.
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sensitivity directed against rabbit for alpha2-adrenergic receptor and
mouse for HIF1-alphe. Sections were revealed with aminoethylcarbamide
25(K3461, Dako, Trappes, France) and counterstained with hematoxylin.
Preliminary immunohistochemistry findi®@gs showed that beta2 receptors
(annexed figure 5) are expressed on endothelial cells of IH. HIFI alpha (
annexed figure 6) was also expressed on endothelial cells of IH as
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2. The use of claim 1, whergin the medicament s a
medicament for treating capillary hemangiomas and/or capillary infantile

hemangiomas.

3. The use of cdlaims 1 or 2, wherain the medicament is a
syrup or an injactable solution.

4. The use of claims 1 or 2, wherein the madicament is an
ofal SUSPension.

5. ‘The use of claims 1 or 2, wherein the medicament is in a
tarm selected from the group consisting of a pellet, a powder, a granule,
a spray. a cream, a transdermal paich and a collyirum.

8. Propranciol or a pharmaceutical salt thereof for use in
treatment of hemangiomas.

7. Propranolol or a phamnceulical salt thereof for use
according to claim 8 for freating capillary hemangiomas and/or capillary
infantie hemangiomas.
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