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FI ELD OF THE | NVENTI ON 5 The present invention rel ates to a rret hod of
det er m ni nGgoLhhgofyy €sence of catalytic anti-Factor VIII odi es
capabl e of degra ing Factor VIII in a mamual, and of chara er|S| ng the
cl eavage sites in said Factor VIII nolecule by said catalytic anti-Factor
VIIl allo-antibodies. 10 The present invention also relates to an
anti-Factor VIII allo-antibody- catal ysed Factor VIII degradation

i nhi bitor. The present | nvent i on further rel ates to a phar naceut i cal
conposition conpri SAd dCARNTIA I QR VIIEAdIL)-A) nti bodi es
whi ch are capabl e of 15 degradl ng Factor VITI and which originate from
said nethod of determ nation, and to a pharnaceutical conposition
conprising said anti- Factor \FIIELDa‘DFdEQHtH\TB&NTEQNaI ysed Factor VIII
degradation inhibitor. Finally, the present invention relates to the
application in therapeutics of said 20 anti-Factor VIII
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PC1' / EPOO/ 06876atalysédJEam\ﬁﬂIdmgmdaagmuﬁuﬁam or VIII to patients with severe

haenmophilia A results, in 25%of the cases, in the energence of
anti-Factor VIIIl allo-

The present invention further relates to a pharmaceutical composition

comprising said catalytic anti-Factor VIII allo-antibodies which are capable of

15 degrading Factor VI and which originate from said method of
determination, and to a pharmaceutical composition comprising said anti-
Factor VIII allo-antibody-catalysed Factor VIII degradation inhibitor.

Finally, the present invention relates to the application in therapeutics of said
20 anti-Factor VII allo-antibody-catalysed Factor VIII degradation inhibitor, of

a pharmaceutical composition comprising said catalytic anti-Factor VIII allo-

antibodies which are capable of degrading Factor VIII and which originate

from said method of determination, and of a pharmaceutical composition

comprising said anti-Factor VIII allo-antibody-catalysed Factor VIII
25  degradation inhibitor.

BACKGROUND TO THE INVENTION
Haemophilia A is an X chromosome-linked recessive disorder resulting in

30 defective or deficient Factor VIII molecules, which, in its severe form, is a

life-threatening and crippling haemorrhagic disease.
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20 D., « Some human inhibitor antibodies interfere with factor VIII binding to
Factor IX», Blood, 1998, 92: 136-142), or with activating molecules
(Lubahn, B. C., Ware, I., Stafford, D. W., and Reiser, H. M., « Identification
of a FVIII epitope recognized by a human hemophilic inhibitor», Blood,
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25  activated and factor Xa-activated human factor VIII : differences in cofactor
activity and decay rate », Arc. Biochem. Biophys., 1992, 296 : 426-434).

SUMMARY OF THE INVENTION

30 In an entirely surprising way, a discovery has been made by the Applicants of
a degradation of Factor VIII by allo-antibodies of two high responder patients

with severe haemophilia A, demonstrating a heretofore unknown mechanism
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WO 01/ 07918 PCT/ EPOQ 06870 by which Factor VIII inhibitors may prevent the
pro-coagul ant function of Factor VIII. The Applicant's discovery of

catal ytic [ tor VIIl allo-antibodies is to the 5 IS
?‘@e‘hf";ﬁg tﬂ%?hr@{/)og#ygs Chat

know edge iTst report on the energence of catalytic anti

are | NDUCED upon treatnment of patients with Factor VIII. It was heretofore
consi dered very surprising, even absurd or unbelievable, that antibodies
are formed, in the presence of Factor VIII, which would actually render
the Factor VIII nolecule inactive through catalytic hydrolgsis.lo "

proteol ysi s ") byHehiehdractor NIk tnhibitpry magmrevssditess prosgeagelant Smctien of gre al |

aut o- ant i bodi estﬁogQﬂni n the course of a disease process or in

physi ol ogi cal @Gt Tons. Thus, induced antibodies are called

ALLO anti bodies, the origin of whichis clearly different fromthe origin
of AUTO- anti bodj.es, in. orv PTG AL SE B8 af@ ks @dnaver age
Km and appar en&@r’%&pﬁcgﬁtys[ﬂ%gorgg cti On@g?hiﬁ?‘?&o&i’@grgeiﬁﬁ% .ar§tj bodi es of
one of the patipents hiskmvdedgs ths figP regoztmh B8 en@egenterof catalytiq antibedisect i vel y.

The ki netic paraneter tor V]Il g Fru i.onal role
for the catal yttf}%t f‘rr%wﬁqn@brd;r:g%ou%gg *%at?gépﬁﬁhﬁ?%@%ﬁ %Hnggéér @Fgﬁagg VITT in
vi vo. The char asr&ofosaticonsidaréd avetry sEapeising, ¥vén ahsurd- emunbeligvable,athat
site-specific r ot eases hence .provid e nt of

i seases of & BEPPER AEHETBOCIBE Bttrep o ARoN T Gpll Wil ERA="
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capabl e of l(Heg(f“zPB‘?tﬁ(Sy’if%’gt 3f°WﬁVFﬁ’ %ﬁ cé%a %ha{bogﬁgﬁgéﬂn\eérd i J'soegdr’i ﬁret E%t it
conprises : 30 ivroiaf@bafidsiguhdién fHeasmesef sfamiessa ppdaessobr inl pldiciegieh from
sai d

conditions. Thus, induced antibodies are called ALLO-antibodies, the origin
of which is clearly different from the origin of AUTO-antibodies in any auto-
immune disease.

15
The calculated average Km and apparent Vmax for the reaction of anti-

Factor VIII antibodies of one of the patients were 9.46 + 5.62 uM and 85 * 60
fmol.min-1, respectively. The kinetic parameters of Factor VIII hydrolysis
suggest a functional role for the catalytic immune response in the inactivation

20 of Factor VII in vivo.

The characterisation of anti-Factor VII allo-antibodies as site-specific
proteases hence provide new approaches to the treatment of diseases of a
patient who possess anti-Factor VIIT allo-antibodies.

25
Thus, according to a first aspect, the present invention provides a method of
determining the presence of catalytic anti-Factor VIII allo-antibodies capable
of degrading Factor VIII in a mammal, characterised in that it comprises :

30 i) isolating the plasma from a sample of blood taken from said

mammal,



mammal , 3 WO 01/07918 PCT/ EPOQ 06870 1ii) isolating anti-Factor VIII

allo-antibodies fromsaid plasma ; iii) placing said anti-Factor VIII

al l o-anti bg@j Amrd1e contact with Factor 5 VIII for a perigasbobdsie
sufficient to permt any degradation of said Factor VIII by said
anti-Factor VIIl allo-antibodies ; and iv) determning, after said period
of tinme, whether said Factor VIII has effectively been degraded by said
anti-Factor VIII allo-antibodies. 10 According to an enbodi nent of step ii)

of the method of the present invention, said anti-Factor VIII
all o-anti bodies are isolated fromsaid plasma by conbining themw th said

Factor VI, said Fagtiadblahaelcny vifrehe! shbydi I 1 matri x.
Advant ageously, in glﬁté% a|'Ui ,a gai 8 ant| - Fgct OF¥$F!I3{|’?H§]5?§1 I;1gsngan’ti bodi es are
I solated by affinity chromatography. Preferably, in stepii), said

affinity chromat Ogr%aﬁiﬁ%&ﬁh%ﬁﬁ-ﬁa@ﬁr I 4o AhiBEBRAIP SR Wil Fadibe! €7 bl Y

activated with cyano de. According to an enbodi nent of step iii) of
the nmethod of the preddRifor 2petiod eftime syfficianitomeemisranyidegrafatidnadfehided wit h

a label 1ing agent, pr ahef,Rint b saltddhicdc AR/ A1 AEBBkies “He 85 "1 11

particul ar. Advant ageously, 1n”step |iia), sai acror -\ Is placed in

contact with the anti-Factor VIII allo-antibodies for a period of tinme of

bet ween about 0.5 a t . . Ly. t. houd, at a

t enper at ure of aboug %%?ggmgggu{ﬁ%%d pg{“g% §€§§wa§§3%%aﬁép9f %r(L)Y-@Il}H to an

enbodi nent of step i v)ffedtivelydeme tibgrddeat byt daed prteBanior VIIhalbrdntibodieshe

determ natig@ of whether said Factor VIII has effectively been degraded by
t

said anti-FaCttor VIII allo-antibodies is carried out by a determ nation
conpri sing a separatiingntat enhermbpdimestuch saep @elofethec metido vf shes present

invention, said anti-Factor VIII allo-antibodies are isolated from said plasma
by combining them with said Factor VIII, said Factor VIII being preferably
coupled to a matrix. Advantageously, in step ii), said anti-Factor VIII allo-

15 antibodies are isolated by affinity chromatography. Preferably, in step ii), said
affinity chromatography comprises the use of a Sepharose matrix, preferably
activated with cyanogen bromide,

According to an embodiment of step iii) of the method of the present
20 invention, said Factor VII is labelled with a labelling agent, preferably a
radio-labelling agent, such as '*I in particular. Advantageously, in step iii),
said Factor VIII is placed in contact with the anti-Factor VIII allo-antibodies
for a period of time of between about 0.5 and about 30 hours, preferably
about 10 hours, at a temperature of about 15 to about 40°C, preferably 38°C.

According to an embodiment of step iv) of the method of the present
invention, the determination of whether said Factor VIII has effectively been
degraded by said anti-Factor VII allo-antibodies is carried out by a
determination comprising a separation technique, such as gel electrophoresis,
30 such as SDS PAGE in particular, or gel filtration, such as fast protein liquid
chromatography gel filtration in particular, and a visualisation technique,

such as autoradiography in particular,
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30 such as SDS PACGE in particular, or gel filtration, such as fast protein
liquid chromatography gel filtration in particular, and a visualisation

t echni que, weHGhe@s autoradi ography in particular. - 4 VWQL,07918

PCT/ EPO0/ 06870 I n accordance with a further enbodi nent of the nethod of
the present invention, said nethod is characterised in that it further
conprises : v) characterising the site(s) in said Factor VIII nol ecul e
cleaved by 5 said anti-Factor VIII allo-antibodies. According to an
enbodi ment of step v) of the nmethod of the present invention, said

char act eri sat i oft PECOEGATCE eHith A fyihes) erebadimsnt of e msrhogh pf the, Presest act

W th said anti -fgehtin, Vil methddis 2RirabeA{cdSn S8R #FuAh& codfpgik@di ng Factor 10
VII1, separating and then sequencing the fragnents of Factor VIII resulting
therefrom Advantageously, said separation is carried out using a technique
such as gel el ect r opfQhgRkRrising the dfteFPn BAFFacidr AT kblcale: cl@ived By
filtration. Said sequencing iS advantiageously carried out using a

t echni que suth as N tséhdrﬁlﬂgﬁac%(}ﬂgr?cﬂor@tlbg‘@@h as by using an automatic
protein mcrosequencer 15 in particular. By using the said sequencing, the
follow ng scissile bonds are |ocated : Arg372-Ser373, |ocated between the
Al and A2 dommi Ascordipg: to ABpembodingaiaoédtapn V) 1€ the t wethpduef Bfe presensl

domai n, and 4 u; - o (aXad i L s Fact or

VI nolecule. %%@%E%@%a?g&g%@olngg giség_ecscl{a?)yﬁae@gépgdr@ ,Pg't&_ﬁlé Iﬂlglrlelg}e nt

i nvention provi dugacvithasaidantabaciorsedlialtaantibogdigs capablemfalepsadingiacidrs Pro

25 an am no,@ci Qgg,es%ﬂgﬁﬁﬁg ‘an@tRerR4uliiing It et oSPlctor P! res@fling™ NO

aci d sequence : _ )
therefrom. Advantageously, said separation is carried out using a technique

such as gel electrophoresis, such as SDS PAGE in particular, or gel filtration.
Said sequencing is advantageously carried out using a technique such as N-
terminal sequencing, such as by using an automatic protein microsequencer

15 in particular. By using the said sequencing, the following scissile bonds are
located : Arg*%-Ser’™, located between the Al and A2 domains, Tyr'*®-
Asp'*®, located on the N-terminus of the A3 domain, and Glu'”*Asp'™
located within the A3 domain of the Factor VIII molecule.

20 According to a second aspect, therefore, the present invention provides an

amino acid sequence :
Ser Val Ala Lys Lys His Pro ;
25 an amino acid sequence :
Asp Glu Asp Glu Asn Gln Ser ; and
an amino acid sequence :

30
Asp GIn Arg Gin Gly Ala Glu.



Asp Gn Arg Gn Gy Ala du. - 5 W 01/07918 PCT/ EPOO 06870 The present
invention also extends to variants or anal ogues of this or any other

sequence o VII1 which are capable of inhibiting VL, t he
Factor VII I%Vd:(ﬁ e“%l e which is susceptible to being |ysed byIE?HB’gﬁﬁjfl - Fact or

5 VIIl allo-antibody. Wthin the context of the present invention, such a
variant can be, for exanple, a peptide or non-peptide anal ogue of an am no
acid sequence described supra which inhibits any site in the Factor VIII
nol ecule which is susceptible to being |ysed by an anti-Factor VIII

al l o-anti body. Such a variant can be, for exanple, a variant of the

sequence which jyg ﬁfetétﬁrma&ugﬁ%goeéxtaydsatof@a\t\iaﬁtp &Oaﬁeﬁbﬁﬁs oRlihis R# any

N-termnal, the Cterm nal termni, for exanple, or Ionamr by a
few ami no aci dsother segueneg of Faetop VELwhick presapablgch m@buﬂaatagywetrh cal

synthesis or bygenayyai In‘?%éﬂg wcms%séeaebmrtﬁt&t@ tyxeaasf/%udag;lrmrecu' e),

so long as the varlant Its any site 1nt ecul e whi ch
i s suscepti bl e YBI bldg- n@boﬂse‘a’mbyl@ncamext *zhe presentinvention urya yatatsody .

Hence, accordi t S ﬁq Iy an anti -
Factor VIII al P‘% }g* grg%tlt@a??gé%digﬁtl gl?% gﬁﬁi&%a@"%xﬁ ?ﬁ (?%léltd or.
Advant ageousl y,seqhﬂ:meldnmnlbﬁd Gmpm svhidhainhihits rany site iim ththﬁCt@ItVHbmiqCEhs a
protease 20 in €, 4Rl bl used as
i <Fact or i1 el susEekRBR el el b3t Pacy VI SRR e
i nhibitors w t ha rvanhm m;mbextor eghmplee apvasemtofi the esetiuanee wtmtthout:ltheri ng
I|mtedthe N | S for
exanpl e, Vel TP RRETE JOLE. o Mo B iRad 1o R g Dby
(4-(2-am noet hyie}rhﬂn,zﬁmeexamphormyllo@r foytmfavdanhty(draomkll(mrbieﬂg fassibebioy
mar ket ed by Roc Qst.L ¢ Germ der th t rademar k
Pat abl oc(r))) . PaPRGRARTRE=R Y & eipice] RAURGS o B R Ak dipestign pE the
characterised ifnatutwly caumingmholbule)y so fonghdst the variant inhibits any site in the

Factor VIII molecule which is susceptible to being lysed by an anti-Factor

15 VIII allo-antibody.

Hence, according to a third aspect, the present invention provides an anti-
Factor VIII allo-antibody-catalysed Factor VIII degradation inhibitor.
Advantageously, this inhibitor is characterised in that it comprises a protease
20 inhibitor. Examples of protease inhibitors that can be used as anti-Factor VIII
allo-antibody-catalysed Factor VIII degradation inhibitors within the context
of the present invention, without being limited thereto, are fluorophosphate-
type inhibitors, such as DFP for example, or sulphonyl fluoride-type
inhibitors, such as PMSF or AEBSF (4-(2-aminoethyl)benzenesulphonyl
25 fluoride hydrochloride (notably marketed by Roche Diagnostics GmbH,
Mannheim, Germany, under the trademark Pefabloc®)), for example. More
particularly, this inhibitor is characterised in that said inhibitor inhibits
cleavage of the scissile bonds : Arg*™>-Ser’”, located between the Al domains,
Tyr'**-Asp'®®* | located on the N-terminus of the A3 domain, and Glu'™-
30 Asp'™ located within the A3 domain of the Factor VIII molecule. More
preferably still, this inhibitor is characterised in that it comprises a peptide or

non-peptide analogue of the amino acid sequence :

- 6 -



cl eavage of the scissile bonds : Arg"2-Ser373, |ocated between the A

domai ns, Tyr1680 Aspl681 , |located on the N-term nus of the A3 domain, and
A ul794 30 wepily9fs | ocated within the A3 donain of the Fagdtafrodfbdsto

nol ecule. More preferably still, this inhibitor is characterised in that

it conprises a peptide or non-peptide anal ogue of the am no acid sequence
- 6 WD 01/07918 PCT/ EPOO/ 06870 Ser Val Ala Lys Lys H's Pro ; a peptide
or non-peptide anal ogue of the am no acid sequence : 5 Asp Qu Asp G u Asn
G@n Ser ; or a peptide or non-peptide anal ogue of the am no acid sequence :
10 Asp @ n Arg Gn Ay Ala Qu. The Factor VIII degradation inhibitors as
defined supra, as well as theirSerdtiiAia bps Bl His Pron particul ar their
pharmaceutically acceptable addition salts, have a very val uable

phar macol ogi cal profile in that they possess neutralising 15 activity

t owar ds ant i - Facpeptidé/bt horapdprida ahaloguke efsthe atmdrseadid ssgeendees justify their
application_n therapeutics and the invention further relates, by way of
drugs, to the Factor VIII degradation inhibitors above, as well as their
addition salts, in particul arAsgh@lu AsbaGloexsauGinSer | yr 20 acceptabl e
addition salts. They will therefore be particularly indicated in the
treatnent of diseases of, inter alia, haenophilic nature, nore

particul arly diasspsesor ioropepitidg angloggeibfthe amintefctiequehte :t o Factor VI 1|
insufficiency. 25 An exanple of their use which may be nentioned is the
treatnment of high responder patients with di seases such as mld or severe

haermophi | i gpA, for exanple (iAspGtnazgSin GlyAlchicat al yti c anti bodies are
found in these patients),
The Factor VIII degradation inhibitors as defined supra, as well as their
addition salts, in particular their pharmaceutically acceptable addition salts,
have a very valuable pharmacological profile in that they possess neutralising
15  activity towards anti-Factor VIII allo-antibodies.

These properties justify their application in therapeutics and the invention
further relates, by way of drugs, to the Factor VIII degradation inhibitors
above, as well as their addition salts, in particular their pharmaceutically

20 acceptable addition salts.

They will therefore be particularly indicated in the treatment of diseases of,
inter alia, haemophilic nature, more particularly diseases involving
coagulation defects due to Factor VIII insufficiency.

An example of their use which may be mentioned is the treatment of high
responder patients with diseases such as mild or severe haemophilia A, for
example (in the case in which catalytic antibodies are found in these patients),
on the one hand, and/or, on the other hand, patients suffering from auto-
30 immune diseases for example (in the case in which catalytic antibodies are

found in these patients).



on the one hand, and/or, on the other hand, patients suffering fromauto 30
I mmune di seases for exanple (in the case in which catalytic anti bodies are
found in thesmopasi ents). - 7 WO 01/07918 PCT/ EPOO/ 0687 @cT/Eromoss@accor di ng
to a fourth principal aspect, the present invention provides a solution to
a long-felt need through a pharmaceutical conposition characterised in
that it conprises a pharmaceutically effective amount of at 5 | east one
anti-Factor VIII allo-antibody capabl e of degrading Factor VIII, as

defined supra, notably as obtainable fromthe nethod described supra, or
one of its pharmaceutically acceptable addition salts incorporated in a
phar maceut i cal Thusgacaptinglte adxaitip pentipalvashea| the presemtrinvention Pdowdestder ,

according to a fifth principal aspect,.the present invention provides a
phar maceut i cal SUBAHDs iHnlo ﬁ'gerl%lc‘?e@ﬁi SQueh ?hé’?‘aﬁr?acgg i g%ng%smon

phar maceut i cal tlyaredtéfisetliin eh#tne voinpries ai phzﬁ'&&temnellfaﬂ‘écﬁlvle \diddund ef aag?t i on
i nhibitor, as defined supra one of Its r eut i.ca a pt abl e
addi ti on sgl t af%r%‘rg%cé‘?f \%ﬁl g %ﬁ%‘ﬂ?&g@ﬁ?&iﬁ%@%ﬁ%@%fgﬁ%ﬁﬁcﬁ)i ent,
vehicle or 15defed sapra, NOABE LYBRASAHI¢ RO/ the el dodiitribedtseped obynd he

buccal, rectal, .parenteral, .transderngpl, ul ar, nasal or auricular route,
for exanple. 28f gﬁ%s&’%ﬁ}?ﬁ%‘:?ﬁ%ngc%ﬁﬁ ea;&git‘ioﬂ 8?1n i’(ﬁ‘ﬁ?‘a‘oﬁﬁ%{ cn de

presented in tBRarmfralititals dédepeablefextiptent ol of cagRd. i n human nedi ci ne,
such as, for exanple, sinple or coated tablets, gelatine capsules,

granul es, suppositories, injectable preparations, transdermal systens, eye

drops, aerqgol FuaRer, 8ioRdifig to A Rfth PRincipabRpect,fihe praest iRVaRi_RNGFHYest e
customary net hods. The active 25 grl nCpral e,. which consists of a

phar maceut i cal P)a@acetical e CamBOHEoDf CHRTarigHIgd  Bnethhcdbr CUPPTISSdedt adat i on

i nhi bitor as dehimeReStilR effeétiveNenlind dfSat AR ITHRCRAtCHIIN egagidmb! e
addition salts can be incorporated therein ) .
inhibitor, as defined supra, or one of its pharmaceutically acceptable addition
salts incorporated in a pharmaceutically acceptable excipient, vehicle or

15 carrier.

These compositions can be administered by the buccal, rectal, parenteral,

transdermal, ocular, nasal or auricular route, for example.

20 These compositions can be solid or liquid and can be presented in the
pharmaceutical forms commonly used in human medicine, such as, for
example, simple or coated tablets, gelatine capsules, granules, suppositories,
injectable preparations, transdermal systems, eye drops, aerosols and sprays,
and ear drops. They are prepared by the customary methods. The active

25 principle, which consists of a pharmaceutically effective amount of at least
one Factor VIII degradation inhibitor as defined supra, or one of its
pharmaceutically acceptable addition salts can be incorporated therein
together with excipients normally employed in pharmaceutical compositions,
such as talc, gum Arabic, lactose, starch, magnesium stearate, polyvidone,

30 cellulose derivatives, cocoa butter, semi-synthetic glycerides, aqueous or non-
aqueous vehicles, fats of animal or vegetable origin, glycols, various wetting

agents, dispersants or emulsifiers, silicone gels, certain polymers or

- 8 -



together with excipients normally enployed in pharmaceutical conpositions,
such as talc, gum Arabic, lactose, starch, magnesium stearate, polyvidone,
30 cel |l ul ogg offhoka/ati ves, cocoa butter, sem -synthetic gbysRpdofteso adueous
or non- aqueous vehicles, fats of animal or vegetable origin, glycols,
various wetting agents, dispersants or enulsifiers, silicone gels, certain
polymers or - 8 WO 01/07918 PCTI EPOO 06870 copol yners, preservatives,
fl avouri)lngsf and colhours. The preferred pharnaceutical formis an
injectable form The invention also _covers a pharmaceutical composition
wi th neutral i skeRPlYBEHct PYaseRyatirss c h lavenres u g eg%%‘ér?-al &se aé”g‘g‘f’ﬁ‘i/our abl e
treat ment of qgﬁ%q’?ﬁ“ﬁ&m}“ﬂ§ ah&ge@plE kdrth, A Wi th production of anti-Factor
VITI allo-antibodies ; autoi mune diseases with anti-Factor VIII
al I o- atn_tl blodl es (in case catalytic antibodies are found in these patients)
in particular, I O5isd i BPerb e b8k ' : ; ket rises a
phar maceuti cal I@%egyé%_qﬁvgkéncgur{? eioP Hagt 10 tlf%gg{’hgﬁgu?:rggl {(?raﬁe\l/lllu%lllﬁﬁg’rp
dgg_r adat i on|5| nlactivityowhichosas, beousegraspesialiy as a fanvaustile treatenanf pf diseasst abl e
addition salts jnc ] . ARGSHd || qggp W=V Lpi ent,
vehicle or car P'rl%r}lr .ggﬁ%cran?épg@gn& _‘glntﬂ éo cgyedrfga%g Pr?ecEdEo o%@%\’g‘?@g%? I C
][ rea]t me][]t of a arsvimmiuneldisessdstwith agtifFaoter ¥ THaallpearsippdies {| cabgatplyien t he

evel of Factor ML ip_t f; t ek ;
t her apeuti cal | fn_g*’?delﬁs[ Fr\?eéagrrlr%tkﬁr)\ ﬁgfg? b%t%q?%a{rsltp %@%%F%getl g%@?ﬁléﬁc}g&?gdat i on
i Sgl bi t or als dehanettrisedoimathat itmoepsises 2 phaphagenuesdiytefectiveyaneuns of a6| e
addition salts.is adm nj o] zﬁﬂ'd- I Thi o¢gle af f ords
especi al l'y f a5 GB% et?#tglg?gnreﬁnt d%%?? | sgas'}relfgﬁ{)@a ﬁgggfop%i ﬁngEtr?gt g?e, in
particul ar a paHanhagyticalydctiptapld additien $alis kncotpdrated ot a2 pharmaceyiicalle bl ood

t her eof , .. . .
acceptable excipient, vehicle or carrier.

The invention also covers a method of therapeutic treatment of a mammal
15 suffering from a pathology resulting from the level of Factor VIII in the blood
thereof, characterised in that a therapeutically effective amount of at least one
Factor VII degradation inhibitor as defined supra or one of its
pharmaceutically acceptable addition salts is administered to the said

mammal.

This method affords especially a favourable treatment of diseases of
haemophilic nature, in particular a pathology resulting from a lack of Factor
VIII in the blood thereof.

55 The invention also covers a pharmaceutical composition with anti-thrombotic
activity which can be used especially as a favourable treatment of diseases
such as thrombosis in particular, said composition being characterised in that
it comprises a pharmaceutically effective amount of at least one anti-Factor
VIII allo-antibody capable of degrading Factor VIII, notably as obtainable

30 from the method described above, or one of its pharmaceutically acceptable
addition salts incorporated in a pharmaceutically acceptable excipient, vehicle

Or carrier.



25 The invention also covers a pharnmaceutical conposition with
anti-thronbotic activity which can be used especially as a favourable
treatnent Qf 6'1 gses such as thrombosis in particular @&p sition
bei ng char ac?erlgled inthat it conprises a pharnmaceuti call§:?ill e?

ive
amount of at |east one anti-Factor VIII allo-antibody capabl e of degrading
Factor VIII, notably as obtainable 30 fromthe nethod descri bed above, or

one of its pharmaceutically acceptable addition salts incorporated in a
pharmaceutically acceptabl e excipient, vehicle or carrier. 9 W 01/07918
PCT/ EPOQ' 06870 The invention al so covers a nethod of therapeutic treatnent

of manmal s, I t r | mafgynt of at
| east one anti hﬁ'ﬁ_%%b,% %F%Sbrho}%@énﬁeybgy&g@%g@# %&%rﬁgB%}ﬁone gf its
phar maceut i cal | ghardterised in st tdripeutially sffectiviesameimitrdf at dgagtonmantire sai d
manmal . Thi s I f a | seases
of thronboti ﬁ{@%rgiﬁ%ﬁsm PB%ﬁI a8 deéni?% ?r?h%l %650? es&fw&eﬁggm t he
presence of 5 anacegmtebls adﬂmEa(saltsrls ¥iiministered heethiglsaiddnammaéof . 10 I n human and
ani mal therapeutics, the anti-Factor VIII allo-antibodies or the Factor
VII1 degradation inhibitors as defined supra can be adm ni stered by

themsel ves or iThiasaedica! iaffordsi edpeeiafiyysi favogriablal txyammnepd)faldiseasexczbfpi ent,
in anyform ticular ora n m of ge sul es, or

bl ety, or 15 BatBhets e f it Bach i foafiPs Hosf el RRRREE 1
possible to envarsa:gﬁsscnﬂECtormﬁﬁﬂm‘blwﬂmhareefrat| on such as suppositories,
oi nt nment s, g@eams, gels or aerosol preparations. Wthin the context of the
present invention, the following terns are used : 20 catalytic anti-Factor
VI allo-anti bpth@fan andMahiedal itlferapeacss tigoghtBBadi@eVilIDgllo-antibodies or the

Factor VIII degradation inhibitors as defined supra can be administered by

themselves or in association with a physiologically acceptable excipient, in
any form, in particular orally in the form of gelatine capsules or tablets, or

15 parenterally in the form of injectable solutions. It is possible to envisage other
forms of administration such as suppositories, ointments, creams, gels or
aerosol preparations.

Within the context of the present invention, the following terms are used :

« catalytic anti-Factor VIII allo-antibodies », which is understood as meaning
antibodies directed to Factor VIII endowed with a catalytic activity induced in
haemophilia A patients upon transfusion with therapeutic preparations of
Factor VIIL;

« Factor VIII », which is understood as meaning a co-enzyme of Factor IX in

the enzymatic cleavage of Factor X during the blood coagulation process ;

«degradation of Factor VIII», which is understood as meaning the
30 generation of fragments from Factor VIII that do not appear due to a
spontaneous hydrolysis, or due to hydrolysis by physiologically cleaving

- 10 -



antibodies directed to Factor VIII endowed with a catalytic activity

I nduced in haenophilia A patients upon transfusion with therapeutic
preparatio f actor VIIl ; 25 Factor VIII1)),. which i od as
meani ng a %‘?g‘ﬁ‘?i’/‘ﬁe of Factor I X in the enzymatic cl eavzpé:g%gﬁ{”%é@t or X
during the bl ood coagul ation process ; ((degradation of Factor VIII ",
whi ch is understood as neani ng the 30 generation of fragnments from Factor
VIIl that do not appear due to a spontaneous hydrolysis, or due to
hydrol ysis by physiologically cleaving - 10 WO 01/07918 PCT/ EP00106870
enzynes, i.e. €hEYRE n/.e adrombine AcHysedr Faclor ¥t iactivased Feastarr XX, archd
activated proteig o i.- Factor VIII allo-antibody-catal ysed Factor
VII1 degradati %E&Yan c}%rio%egx?b,,, 5 which is understood as neani hg any
pepti de, belonging or not to the Factor WVIII sequence, or protease

activity of ani‘rRdarir O fo RER- AR PG VIR B B, O

PREFERRED ENBODIMEING upEeFiRdRIREBENIME iy pemdanTheidagingiommotrtocherbactant Fact or

VIT1 was radi 0+ | I~ Fac ] | o-ant.i hes were
affinity-purif i‘)ggb%‘i}*r%hqféﬁne%& é‘é%aas%ﬁ bicgh &%gear%pﬁilqal%i@f Skt F‘geeﬁ{ﬁgg% th

i nhi bitor on anBepisingthe hpdrolysingactivitycdf abli-Facron YiHwaialytiednhbodies ;Fact or
VII1 had been coupled. Affinity-purified anti-Factor VIII antibodies of
patients Bor, Che and Wal inhibited Factor VIII pro-coagulant activity up
to 57.0, 64.0 and HESORBUONPODA PREEERRER EMEODNIVENT ORTHESRESENDat i on of

| abel  ed Fagtor VIII with the anti-FaqvermidN | allo-antibodies resulted,
in the case of two patients out of three, in the proteolysis of the

Human recombinant Factor VIII was radio-labelled with '*I. Anti-Factor
VIII allo-antibodies were affinity-purified from the plasma of three
haemophilia patients with inhibitor on a Sepharose matrix to which

15 immunopurified human Factor VIII had been coupled. Affinity-purified
anti-Factor VIII antibodies of patients Bor, Che and Wal inhibited Factor
VIOI pro-coagulant activity up to 57.0, 64.0 and 43.0 BU/mg of IgG,
respectively.

20 Co-incubation of labelled Factor VIII with the anti-Factor VIII allo-antibodies
resulted, in the case of two patients out of three, in the proteolysis of the
molecule. The specificity of the hydrolysis on the antibody combining sites of
anti-Factor VII allo-antibodies of the I[gG isotype was demonstrated.
Co-incubation of ['*I]-Factor VIII with affinity-purified anti-Factor VIII IgG

25 of patients Bor and Wal in the presence of the protease inhibitors aprotinin
(0.15 uM), E-64 (28 uM), EDTA (1.3 pM), leupeptin (10 uM), and pepstatin
(10 uM) did not result in inhibition of proteolytic activity.

The Applicants have characterised the major cleavage sites for catalytic IgG
30 in the Factor VIII molecule, to be as follows: Arg*” - Ser’™, located between
the Al and A2 domains of Factor VIII ; Tyr'®* - Asp'®, located on the



nol ecul e. The specificity of the hydrolysis on the anti body conbining sites
of anti-Factor VIII allo-antibodies of the IgG isotype was denonstr at ed.
Co- i ncubat wom@fng 1251] - Factor VIII with affinity-purifi edrapbinsgactor VIII
1 gG 25 of patients Bor and Wal in the presence of the protease inhibitors
aprotinin (0.15 M, E-64 (28 M, EDTA (1.3 M, |eupeptin (10,W, and
pepstatin (10 M did not result in inhibition of proteolytic activity. The
Applicants have characterised the nmgjor cleavage sites for catal ytic I gG

30 in the Factar VIII lecyle, to be as-f okl OWS: A | ocat ed
bet ween the 'tﬁﬂﬂmﬂﬁng #‘H Joggaip GIVI Il wsﬁfyr i‘%‘éé’% w@ B1 §A3 | ocat ed
on the - 11 N$ém&ihl07918 PCTI EPOO 06870 N-term nus of the A3 domain ; and

Gu - Asp 795 located within the A3 donain. The tinme and dose- dependency
of the hydrolysis of Factor VIII by anti-Factor 5 VIII allo-antibodies has

\lzﬁen derr?nstF r af(l‘ﬁ@' u\x}ilelralnaafotm-ae;ieauE«endtsvxﬁrtlg;iI lify]&irﬁlyﬂ&@%f FaheEVHEDy auﬁtdgtactaplndu tions
ere antl - Fact or act o CO-1 ncu a nol ar
ratios thatSweVElgalo- %’@bggﬁﬁ)q‘laélwe? di%&onﬁtﬁ%llﬁ\l\g ﬁb?@m%‘gﬁ gyé"(?&sﬁ W8S pr esent
in patients' phaspRd Unidesesdditichstvidre BMEIFabS VITT IGRand BaReVEMuREe Fact or

VI1I inactivation bg the patients' allo-antibodies in vivo. 10 The

Appl i cant s haveoineubaed 3t fpelar ransciat ferkiShets @éo%fOI%H?YVEfoW“n@@Feat ed
hydrol ysis of Egsdca ¥l bd Fizaéemrﬁﬁum;eh&gppa@hh QingVinat nyafeifs Rad i ent Wl
wi th increasing concentra i ons_of unl abel ed Factor Vi1l in the presence of

a fixed concemechaniygn obFagtor Y]II magkivatio by the patiengsgosantiodien &7 e pr ocal
of the 15 \glocity plotted as a function of the reciprocal of the substrate
concentration were linear (r=0.99), suggesti n%v;t hat the reaction confornmed

to sinple M c el Arnlivents dyaVR ifweler cigvessgatad (the dineses ef gutiboryrngsiated | onal
f:i 2' g]E ' ﬁyg‘rlglog} ?1‘8?)‘1}}3?% Etor Vi8I BP RRUSIng ARl Y CVET TG i PakenciRRK aNd

with increasing concentrations of unlabeled Factor VII in the presence of a

fixed concentration of ['***I}-Factor VIIL. The curves of the reciprocal of the

15 velocity plotted as a function of the reciprocal of the substrate concéntratioh

were linear (r=0.99), suggesting that the reaction conformed to simple

Michaelis-Menten kinetics, as already observed for polyclonal catalytic auto-

antibodies. The apparent catalytic efficiency, Vmax and rate of hydrolysis of

anti-Factor VIII allo-antibodies were calculated in the case of patient Wal.

20 The kinetic parameters of hydrolysis calculated in wvitro, suggest that

proteolysis may be a mechanism of Factor VIII inactivation by patients'

allo-antibodies in vivo.

The association of Factor VIII with von Willebrand Factor (vWF) increases
25  the catalytic rate of thrombin for Factor VIII, whereas it protects Factor VIII

from hydrolysis by activated protein C (APC). The addition of vWF to Factor

VIII resulted in partial inhibition of hydrolysis of Factor VIII by anti-Factor

VI IgG, e 36.9%, when purified vWF and Factor VIII were mixed using a

wt/wt ratio similar to that present in normal plasma, ze. 30 pg/ml of YWF
30 versus 300 ng/ml of Factor VIII.



anti-Factor VIIIl allo-antibodies were calculated in the case of patient

Wal . 20 The kinetic paraneters of hydrolysis calculated in vitro, suggest

t hat prot ewbywd®isray be a nechani sm of Factor VIII i nactpovgaérofbssiy
patients' allo-antibodies in vivo. The association of Factor VIII with von
Wl ebrand Factor (VW) increases 25 the catalytic rate of thronbin for
Factor VIII, whereas it protects Factor VIII fromhydrolysis by activated
protein C (APC). The addition of VW to Factor WVIII resulted in parti al

i nhibition of dr o L s .of Eact. VI 1 ant i.- Fact or N .l.e.
36, 95 when pur S LEHORER P AR Aty Y HUF B0odls Sloraliee amibpliet 1 2t o
simlar to thatexpmnds e speotrinarofedatahtizSmmnurie @spodiesy i additdn w0/ \Previdlds ver sus
300 ng/m of Factor L. -.12 WD.01/07918 PCT/ ERQO/ 06870 . T .

Cdent 11 cati on EROGRIBRIHIE APpagt ?%*‘-‘%ﬁ‘if’?ﬁ&é&‘?"&é%&“‘@g{’%ﬂ% ??f?aﬂni bodi es
extends the spesthmanpatiestst TINA hydiolysinge anheisqiiess S patientacdil SLE tad previ ous
reports of hydrolysj .anti bodi es, agai n§t vasoacti.ve intestinal peptide
(W) in” o) iRl Blif et chit aRiglan dAiFas PHEp2VOBRESRE,  h s
and 5 thyrogl oliroitieg atid is @lseacha lfiystireportiio the knewlddge pAtHeeAbRickhts bf

autoi mune thyroidjtis. This is al%g) the first rﬁ?ort to the know edge of
the Applicants tHf indugdon pfg eatalytic grtibody in the human, i} 1E5RRTSE FGCXOREPRBfan, in
response to exogemaRtatiordfaprdteimbh@sen0iThe WhdcepdtambtetsOsiFactdieVRI net i ¢

parameters of Factor VII1 hydrol ysi y ant.i-Factor VII1 1gG exhjbiting
catal ytic propdMdrdEsisby & %@regﬁﬁﬁaeﬁx Wﬂﬂﬁtcé‘a%f“ctl’ﬁ?g%m fPBéBE es in

pl asma, suggestesAmatdEMAUNY of thése anfbodiésh platml idgestiaTihipnaBBRIBEE | N
i nactivating Factor VIII in vivo. Wthin a polyclonal m xture. of

anti - Fact or VI Ithe £p1alytis Amnpg; ISSPoRRt ahingrivatingFacton I 12 ke {WVishig a

properties, catgiydibrdal ki G @il or VIR hllo-hatfdodles \WHith diffep-if QR&r! ant
activity at faster rates than non-catal ysing anti-Factor VLIl 15

anti bodi es. | deBpfiqriaht PEPCHIES petAilYdc opat thayt  hebit nBagter g¥HE f or

pro-coagulant activity at faster rates than non-catalysing anti-Factor VIII
15 antibodies. Identification of peptide epitopes that are the targets for

proteolytic anti-Factor VIII antibodies may thus be critical for our

understanding of the pathophysiology of the Factor VIII inhibitor response.

Furthermore, the characterisation of Factor VIII inhibitors as site-specific

proteases will provide new approaches to the treatment of patients possessing
20 anti-Factor VII allo-antibodies.

BRIEF DESCRIPTION OF THE FIGURES

The invention wiil be better understood and other objects, characteristics and

25 advantages thereof will become more clearly apparent from the following
explanatory description referring to the attached Figures, which are given
solely by way of non-limiting Examples illustrating the specificity of the
cleavage of Factor VIII by anti-Factor VIII allo-antibodies.
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proteolytic anti-Factor VIII antibodies may thus be critical for our
under st andi ng of the pathophysiology of the Factor VIII inhibitor response.
FurthernDre haracteri sation of Factor VIII inhibitaqr

site- speC|w' 1}‘}"é'r’%teases wi || provide new approaches to 3ﬁ%m$ﬁg§FWent of
patients possessing 20 anti-Factor VIII allo-antibodies. BRI EF DESCRI PTI ON
OF THE FI GURES The invention will be better understood and ot her objects,
characteristics and 25 advantages thereof will beconme nore clearly
apparent fromthe follow ng explanatory descrlptlon referrlng to the
attached Fi gur &&igureti: aplgsig I[]-Faotor| WiIDhy aff X HEactog
illustrating the.spe |.L i ) ; Fact or VIII by antl-Factor

VI11 allo-anti B8 ES S>3 W0 o1 97916 PC 35706870 Fi gure 1:

Hydrol ysis of [1251]- Factor VIII by affini -puri fled anti-Factor VIII 1gG
anti bodi es of {ﬁermqh;%:!,la A patients with inhibitor Figure 1(A, 5
[12511-1 abel | e VIIl was incubated with affinity-purified
anti-Factor s VIl 1gG of patients Bor (lane Bar), Che (lane Che) and Val

(lane wal), or | byf fer al | ane or. at
Spar Pace and_ datHamelis Shet O Yo topbid i ey Gemadiie ikt v
l nculbat Id on OL é@[[lt:l?gl}' of péﬁdnks BbrtF@aritflﬁcbr%ll (Ftlxe pme Chleﬂarﬁeral fGaaé Wwaly/| drlh 119G
resulted in hydrol ysi e Factor ule t he
m gration prof |‘I"’ého“f"‘ﬂi%(‘;lc’-l(f ARe Lwkog %éhéhg?éoé gﬁ]i’ﬁgﬁela\“@d Fact or
VITT was i nCUbaé\ﬁéirauddthphanId twinef e Mrde pdebisP@ok fahadNEI)Ofﬂcthoﬂ'ﬁS”a of
patient Che (lane Ch t}gratl on profile of C%Utor VIIT was al so
unchanged ufon Fafdb ¥ath A TEH ’]‘fiﬁ%l tivbaren YHAEGuIesItgd dn hydegbeisn | gG
(mMAb) or with ngrBIFactor VIII molecule. In contrast, the migration profile of Factor VI
was unchanged when ['®I]-labelied Factor VIII was incubated with
anti-Factor VIII IgG purified from the plasma of patient Che (lane Che). The
migration profile of Factor VIII was also unchanged upon incubation with
15 human monoclonal MO061 anti-digoxin IgG (mAb) or with normal
unfractionated polyclonal human IgG (Sandoglobulin® , IVIg) that exhibit no
inhibitory activity to Factor VIIL

Figure 1(B):

Flow-throughs of the affinity columns were devoid of anti-Factor VIO
antibodies as determined by ELISA, and did not hydrolyse ['*T)-labelled
Factor VI

25 igure 1(C):

Removal of IgG from the acid efuates containing affinity-purified anti-Factor
VIII antibodies of patients Wal and Bor by chromatography on protein G,
resulted in the loss of their hydrolytic activity to Factor VIII.
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unfractionated polyclonal human IgG (Sandogl obulin(r) , 1VIg) that exhibit

no inhibitory activity to Factor VIII. Figure 1(B): 20 Fl ow—throughs of
the af fini tyog@dspans were devoid of anti-Factor VIIT anty ?
determ ned by ELISA, and did not hydrolyse [125]]-1abelle actor Vvill. 25

Figure 1(0: Renoval of 1gGfromthe acid el uates containing
affinity-purified anti-Factor VIII antibodies of patients Wal and Bor by
chromat ography on protein G resulted in the loss of their hydrolytic

activity to Factor VI l]. 30 - 14 V\D 01/ 07918 PCT/ EPOO/ 06870 Fi gure 2:

Si ze excl usi onEigHiSZaOizg SN F108¢ CATRMALQeIa] atalyy vigynefl antiEact or
VIl antibodi eFas’i@WH?aﬂ%Big 5 To furt her excl ude the p055| bility that the
proteolytic activity of the antibodies was due to contam nating proteases,
affinity-purified anti-Factor VIIl antibodies of patient Wal were treated

with 8 Murea Mect ed to size exclusion chromatography. A major peak
was isolated inftraction 25 that 10 corresponded to 1gG as indicated by
ELI SA. The hydrol ysing activity co- eluted with the 1gG fraction and that

(oo g T acti ond §uter ERAGR 6 polbinifighite prodbfil v Cr MR Bn Bl P2
fracti on 25 cowees@igndedcarsamiy@ting proteases, th-PUl’lﬁed anti-Factor VIO
antibodies of patient Wal were treated with 8 M urea and subjected to size
exclusion chromatography. A major peak was isolated in fraction 25 that
10  corresponded to IgG as indicated by ELISA. The hydfolysing activity co-
eluted with the IgG fraction and that the activity was not detected in fractions

in which IgG was not present (e.g., fraction 35).

Figure 2(B):
15
The major peak that was isolated in fraction 25 corresponded to IgG as

indicated by SDS-PAGE of the radio-labelled content of the fraction.

Figure 3: Dose- and time-dependency of proteolysis of [**I]-Factor VIII by
20 ffinity-purified anti- r VIII antibodies of haemophilia A patients with

inhibitor,

The kinetics of the hydrolysis of Factor VIII by anti-Factor VIII allo-
antibodies of patients Bor and Wal. The rate of hydrolysis of ['*I)-labelled

25 Factor VII by anti-Factor VIII IgG of patient Wal was faster than that
exhibited by anti-Factor VIII IgG of patient Bor, suggesting either that
catalytic antibodies of the patients exhibit different kinetic properties, or,
alternatively, that the proportion of catalytic antibodies among the
anti-Factor VIII antibodies differ between the patients.
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I ndi cat ed by SDS-PAGE of the radio-|abelled content of the fraction. Figure
3: Dose- and tine-dependency of proteolysis of ,'2SI|-Factor VIII by 20

af finity-puvddirgehganti - Factor VIl anti bodi es of haenophipdgrroebabd ent s
with inhibitor. The kinetics of the hydrolysis of Factor VIII by

anti-Factor VIIl allo- antibodies of patients Bor and Wal. The rate of
hydrolysis of [' 1]-labelled 25 Factor VIII by anti-Factor VIII 1gG of
patient WAl was faster than that exhibited by anti-Factor VIII |1gG of
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patient Bor, s esti ei t her [ tic.antibgdies of .the patients
exhibit di fferéﬁ&%ﬁhﬁg@!ﬁﬁé&gﬁ, , ,-[—E&@%iﬁ%‘?fr& fy";fGFH‘é!BQdé%ﬂ
proportion of GR¢ pleydrice ofitictdagidp amonnBng chbldcFacpvIfIFact or VI I anti bodi es
differ between the patients. 30 - 15 WD 01/07918 PCT/ EPO0O/ 06870 Figure 4:
Hydrolysis of [ ul-Factor VIII by anti-Factor VIIlI 1gG antibodies in the
presence of i naigegdsnef AMBOEEmeliatd thyfatisRr oV Fdctdtl VEI B9 ’@f:uba_tinﬁ

ant i body- nedi at ed hydrol ysis of Factor VIIIl by incubating 5 anti-Factor
VIT1 1gG of Spatangrfactes) Vi}iIﬂEG( rRfr Batigns gWab ntidh ¢ ingieasing  oRceniitigne|ofed

Factor VIT1 in jdifheRECFEASEVAL irfthe pr@encOireiedadioheeht@tioh b2 PAT)-hefd O

VI1I. The addition of increasing anounts of unlabelled Factor VIII resulted

in dose- dependdit Theapdition ohinsreasing amapats<of gnlabelerd Fagtor VI regylted ipy
anti - Factor VI ciﬁ)lse-kllg@ndéﬁt Hhil o®ThyBRESsR' o pisn-ma&ombf MNBF 2R

attained with the maxi mum concentfation of Factor VIII that was used
(i.e. 1.7 M. T IgGr awragion; pfe Fagter YIBchydrelysis iieasyeqtotfaigedomii thg as a

function ofyd heni RN R6Atentafiod B HRF VAL enft ARSLHEddaiON MRNE. Thpear
(r=0.99), suggesting that the reaction confornmed to sinple

M chael i s- Ment efirves @éthecrecipsacahpf GgdiFlasisy elared as ronginn el basecimraeall yt i c
aut o-antibodi esyr fa substrate concentration were linear (r=0.99), suggesting that the

reaction conformed to simple Michaelis-Menten kinetics, as already observed
for polyclonal catalytic auto-antibodies.
15

The proteolysis of radio-labelled Factor VIII by the anti-Factor VIII allo-

antibodies of patient Wal was inhibited to about 62% when the antibodies

20 and Factor VIII were co-incubated in the presence of Pefabloc® (marketed by
Roche Diagnostics GmbH, Mannheim, Germany), indicating the potency of
certain serine protease inhibitor to neutralise the catalytic activity of some of
the catalytic antibodies.

25 EXAMPLES

Example I. Affinity-purification of anti-Factor VIII antibodies

Antibodies were isolated from plasma by ammonium sulphate precipitation.
30  Antibodies reactive with Factor VIII were then affinity-purified on a CNBr-
activated Sepharose 4B matrix to which immuno-purified commercial human
plasma-derived Factor VIII had been coupled (25000 U/3 g of gel). The
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Figure 5. Inhibition of catalytic activity of anti-Factor VIII jgG of
patient WAl The proteolysis of radio-labelled Factor VIII by the

ant i - Fact okyodiloherdl | o- anti bodi es of patient Wal was i nhigeirieeebsdegroabout 62%
when the anti bodies 20 and Factor VIII were co-incubated in the presence of
Pef abl ocO (marketed by Roche Di agnostics GrbH, Mannheim GCermany),

I ndicating the potency of <certain serine protease inhibitor to neutralise
the catalytic activity of sone of the catalytic antibodies. 25 EXAMPLES

wore i ol ated MPuHEREEhal B SRt wARL bRk ARk checifthy ARAE ol | bocl €S
Ant i bodi es rea®BBE\pH R4 bnt-&attor VU lahtibeties werereheted using P¥-20Mr gif¢inelpBn a CNBr -
activated Sepharose,4B. mat.ri ich | Q-.purd fied c e human

pl asma- der i ved% aﬁia&fse‘%naﬁ?mﬁﬁﬁsgé‘ﬁc %C&B%B(Vé@b?ﬁ“ﬁpg@g%@‘}ié@@éh The - 16
WO 01/ 07918 PCTAEPQR¥E oo aliduonstt 4ty norgl sat X0'E haticuieuRad)yfeagmentd dfect ed.
After extensive V\%Sphi ng}[w t%fB%ﬁpH 7.4, .anti - Facélo({e VLI antibodies were
el uted using 0384 &P§/ s 3 FCHFCBF‘VQé‘aPé"dé‘?% t ?%gegmd concentrat ed
with Centriprep. Flowthroughs and eluates were aliquoted and stored at
-20'Cuntil use, F(ab')Z.fragnments_of ti- t.ar VI anti bodi es were
prepared as pr 3@?5&%@2’&%@&?? ﬂgﬁ“ﬁ{e‘,@g@ﬁ?? i?rfgﬁ a&}{fghgg_pﬁéiﬁg}g VIl 1gG
vv?s 1?0, t20 gn@f Zgg dbpHed ﬁ%momﬁfn ir?_fﬁealcméicﬁ_cbanienm klig);c(ﬂfgmndi ?lrﬁ,hef case

of patients Bor, e and, respectiv w (.. e, .49/ 0

unf ract i onat ed"PPESHEY; ?’\vﬁ'ri L‘ﬁ ?sﬁﬁ rVgSTg iﬂ@%{é?ﬂat% P_‘ﬁ%ﬂ?’e&’f 15 1n
observationg. k¥RERER: with pROiodEs obdehlatioasit ral i sing activity The Factor

VIIl-neutralising activity of anti-Factor VIII antibodies was 15
determ ned by the nmethod of Kasper et al. and expressed as Bethesda units

(BU) (ref). BURWHSIR!Fiesd AF-tdealisineigritpf the concentration of 19G
whi ch

The Factor VII-neutralising activity of anti-Factor VIII antibodies was
15 determined by the method of Kasper et a/. and expressed as Bethesda units
(BU) (ref). BU were defined as the inverse of the concentration of IgG which
causes 50% inhibition of Factor VIII procoagulant activity. Residual Factor
VIII activity was measured in a one-stage assay by determination of the
activated partial thromboplastin time using human plasma depleted of Factor
20 VI (Behring) as substrate and human placental pathromtin® (Behring) as
activators. Heated plasma or immunopurified anti-Factor VIII IgG to be
tested, were incubated with pooled citrated human plasma for 2 h at 37°C,
The clotting time of four serial dilutions of a reference plasma pool (Immuno
AG, Wien) was compared with the clotting time of three dilutions of each
25 sample to be tested. Dilutions were carried out in Owren-Koller buffer

(Diagnostica Stago). Inter-assay variation ranged between 1 and 2.5%.

Affinity-purified anti-Factor VIII antibodies of patients Bor, Che and Wal
inhibited Factor VIII pro-coagulant activity up to 57.0, 64.0 and 43.0 BU/mg
30 of IgG, respectively.



causes 50% i nhibition of Factor VIII procoagul ant activity. Residual Factor
VIIl activity was neasured in a one-stage assay by determ nation of the
activat ed pPpaPOIRAY hr onbopl astin time usi ng hunman pl asna depkpdoees7ef Fact or
20 VII1 (Behring) as substrate and human placental pathrontin(r) (Behring)
as activators. Heated plasma or inmmunopurified anti-Factor VIII 1gGto be
tested, were incubated with pooled citrated human plasma for 2 h at 37C.
The clotting tinme of four serial dilutions of a reference plasma pool

(I'muno AG W cRIBArSh Wkdikid SS9 tine of three dilutions
of each 25 sanple 10 be tested. carried out in Omen-Koller

buffer (D agnostica Stago). Inter-assay variation ranged between 1 and

2.5% Affinity, i f£i.ad | - I ntihodi es .o at.j.e Bor, Che
and Val i nhi bi ?@gﬁtgéé?olr“?’@%|£§°§{68£‘%r§giﬁ%%ﬁﬁ V&@t Vs ?%Pe[l%&) 8 5% '084.0 and
43.0 BU ng 30 spkcifig@etivigspltl.6 wliyug, -bylTsing/MheDidOg&il theGH/ PPOOF 46870

roconbi nant Factar (of 19 THEE8) Y3k Frbhedef i 30 oot o TGS p NT0ND, 1 oo

11.6 nG /g, by mM giycinhed.0256Ferenrad hndl0.0p%AS4N;s Hont or with 1V 1647la¥d t0 150

no) ves | noubat e RunRedhndl A KINoE ViR H B0ty o2 00 RSN SRR 0,025%

anti-Factor VI IHuing® froonéclonad tamtildighinr dg&t X61  (dua)n aanoabanal
anti-digoxin 1gGMG61 and nor na ractionated hyman pol yclonal 19G
(1VIg, Sandogl| gﬂchﬂ??%‘?g, E%Q.p%@agggqg{@géﬁ%s%’aﬁﬂ NoMEIE WiglhASes wer e
m xed 1:1 wig h dega6ve tomtrdlsifSamipivd Weslinixddel:¢ apfRatlandls pafd WRhSut
subj ected to SDS el ectéo ore(fl s W thout bqgiling, after |oading 20 gl of
each sanpl e per™FEAFOCISAN} A% WEFSURIFRtCA O gyrsafﬂ?féllo_PBﬁfeﬂ? withpghepilings,
SDS- IPAGE uR/Ider AT 6 ngl @mdhtsax?ﬁﬁ,peaflétr@r shﬁﬁrték Rerefindin pRinegadgh sanpl e
er |ane. r n r at room tenperature usin
P g a.}g(% an‘é’%%%p%g-?m@g under non-reducrirgg conditions, after ?oading 20 ul
of each sample per lane. Migration was performed at room temperature using
15 a mini-PROTEAN II system at 25 mA/gel, until the dye front reached the
bottom of the gel. The gels were then dried and protein bands revealed using
X-OMAT AR. Following autoradiography, the Factor VIII bands of apparent
molecular weight 200 and 300 kDa that are consistently hydrolysed by
anti-Factor VIII IgG, were scanned so as to allow for the calculation of the
20 rate of hydrolysis of labelled Factor VIII,

xample IV: F rotein liguid chrom raph [ filration

A hundred pl aliquot of anti-Factor VIII IgG of patient Wal (740 pg) treated
25 with 8M urea was subjected to gel filtration on a superose-12 column
equilibrated with PBS-0.01% azide at a flow rate of 0.2 ml/min. Five hundred
ul fractions were collected and assayed for the presence of IgG by sandwich
ELISA and for Factor VIII proteolytic activity after ten-fold dilution. The
proteins in fraction 25 were radiolabelled with ™I and subjected to
30 SDS-PAGE under non-reducing conditions in parallel with normal
polyclonal human IgG. The gel was stained with Comassie Blue, and also

autoradiographed ; both images were then overlaid. A major peak was

- 18 -



15 a mni -PROTEAN |1 systemat 25 mA/gel, until the dye front reached the
bottom of the gel. The gels were then dried and protein bands reveal ed

usi ng X- Oviap1/R18 Fol | owi ng aut or adi ogr aphy, the Factor RETEPI9Q6RIE of
apparent nol ecul ar wei ght 200 and 300 kDa that are consistently hydrol ysed
by anti-Factor VIIl 1gG were scanned so as to allow for the cal cul ation
of the 20 rate of hydrolysis of labelled Factor VIII. Exanple IV: Fast
protein liquid chromatography gel filration A hundred gl aliquot of

anti-Factor VI #e%ﬁtnr i BBk 125 that Wrres egcﬁ'gleg)t%tléo% ‘?ﬁldlcﬁéd Wtﬁl@M affgea was

subj ected to ng I ONn Oon a super ose- | 'umm ibrated with
PBS- 0. 01% azi dSDStPAaGEI oﬁ/vthmtaehaiabdblec! qmmem of the \f@cmmdr kej hygrolysingct i ons
were col |l ected

For Factor Vi FOBPutReyes ot 0 BERFLAR: Bar bl oo Bar b deded e

in fraction 251ry\mcm10nadiwhiabég(]3wsmotpre&eZEKeanﬁ‘a@l@bﬁébt ed to 30 SDS- PAGE
under non-reducing conditions in parallel with normal polyclonal human

| gG The gef was stai ned vvlth Comasm e BI ue, and al so autoradi ographed ;
bot h i mages weEgafpterV.o\mexlysis E - 18 WO 01/ 07918

PCT/ EPO0/ 06870, i solat ed in a‘hq:
i ndi cat ed by EH‘%"’} hﬁ%%u% éﬂé&blrﬁﬂ ﬁc{rogdl 0 Q%Jrﬁ%pgﬂ ﬁ%ent 0 the
fraction. The PB}H()odsgsluggoctemgl alfd, \Bager- Ebrpoeationi Barkeley, CA% wasaraatedn and
that the activit det SR ot not
present (e.g., “fl%a i %@ {')grﬁAna |@c§%§§}4 grprsn na
sequences Yol akpgd-Hey fﬂlJMnl@(BmM‘glyam&t OBaE%cﬁweexﬂ-IO amdli 0:02%cNaNE forl 24t | on
(rDNA- BHK) (30 o al f QL8
treated with thﬁléga?& ?é ggg]?‘}f‘r re\%a‘l]ltéfnl%la% torq}hg aé’H %ﬁ%ﬁﬁl %XI nq?aé’o of
50 MM 10 tri s- I9DS-PNGE 4t 506N mivten tyari- mﬂucxﬁg @abdisioneamd ﬂ@n&fﬂded)fomﬁﬂ) NaN3
for 24 hours at 100 mA on a Hybond-P PVDF membrane (Amersham, Little
Chalfont, England) in 10 mM CAPS, 10% ethanol at pH 11.0. After staining

15 with coomassie blue, visible bands were cut and subjected to N-terminal

sequencing, using an automatic protein microsequencer Prosize 492 cLC
(PE-Applied Biosystems, Foster City, CA). The amount of protein sequenced
ranged from 0.5 to 2 pmoles, depending on the fragment.

20  The major scissile bonds were as follows: Arg’™ - Ser’™ (R*” - §*®), located
between the Al and A2 domains of Factor VIIT ; Tyr™ - Asp'® (Y** -D'*),
located in the N-terminus of the A3 domain; and Glu'™ - Asp'™ (E'™-
D'™) located within the A3 domain. Multiple site cleavage of Factor VIII by
anti-Factor VIII antibodies might originate from individual antibodies with

25  polyspecific catalytic activities or polyclonal populations of antibodies, each

exhibiting a unique cleavage site specificity.

30



hours at 38C. The resultant Factor VIII

SDS- PACE at 50

hours at 1G@oo#ereyd a Hybond- P PVDF nenbrane (Anersham Ligddepoosdaad f ont,
at pH 11.0. After staining 15 with
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coonmssi e bl ue,

sequenci ng,
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Ex le VI: Inhibition
inhibitor of serine proteases

dies wer: rformed using Pefabl n

Hydrolysis of ['*T)-Factor VIII by affinity-purified anti-Factor VIII IgG
antibodies of haemophilia A patients with inhibitor in the presence of
Pefabloc®. [**I)-Factor VIII (150 ng) was incubated alone, with 50 pg/ml of
immunopurified anti-Factor VIII IgG of patient Wal or in the presence of
both anti-Factor VIII IgG and 4 mM of the serine protease inhibitor
Pefabloc® (Boehringer) for 5 h at 38°C. Factor VIII was then analysed by
7.5%  SDS-PAGE
autoradiography, the Factor VIII bands of apparent molecular weight 200
and 300 kDa that are consistently hydrolysed by anti-FVIII IgG, were

under conditions.

non-reducing Following

scanned so as to allow for the calculation of the % of hydrolysis of labelled
Factor VIII.

The proteolysis of radiolabelled Factor VIII by the anti-Factor VIII allo-
antibodies of patient Wal was inhibited to about 62% when the antibodies
and Factor VIII were co-incubated in the presence of Pefabloc®, indicating
the potency of some serine protease inhibitor to neutralise the catalytic

activity of some catalytic antibodies.

20
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anti bodi es of haenophilia A patients with inhibitor in the presence of
Pefabl oc(r). ["ul]-Factor VIII (150 ng) was incubated alone, with 50 g/mn

of i nmmunop¥@ bfi7eid anti-Factor VIII 1gG of patient WAl orecrEPbINBSHOr €SEence
of both anti-Factor VIIl 1gG and 4 mM of the serine protease inhibitor 10
Pef abl oc(r) (Boehringer) for 5 h at 38C. Factor VIII was then anal ysed by
7. 5% SDS- PAGE under non-reducing conditions. Follow ng autoradiography,
the Factor VIII bands of apparent nol ecul ar weight 200 and 300 kDa that
are consi st ent Igyrda¥diOsssaGody anti-FVII1 1gG were scanned so as to allow
for the calculation of the %of hydrolysis of |abelled 15 Factor VIII. The
proteolysis of radiolabelled Factor VIII by the anti-Factor VIII allo-

anti bodi es of RidneBdrediithg WAS pu@me&utg@dotormb%’ghﬁ%%dﬂa&ngﬁﬁlﬁ@miﬂbodl es
and Factor VIII "'were co-incubgfed in the presence of Pefabloc(r),

i ndi cati ng 20 thaempphiliady usingsoktadiolahelled Fagoe Y4B 35 the Mg MelecW @ r al i se
the catal ytisc  fetdelidoiéve® BiHeahlatiohGrafik bPRAESVIN irfe X &§{@7918
PCT/ EPOO 06§70 Further Qoservation: Upon screening the purified | gG of
TEN hi gh r espoipaéentyakhicssesuliy substapngiasersishfApplicapt’ uBterigus observialignsoitsbel | ed
Factor VI11 as ch@at% HA RO, Bactdt VIRL SRILRs WRS faRE G5 UBSLtI 6004 b
mgration profile of Factor VIIl in the case of six patients. These results
subst anti at e theepgsigniscant' s previ ous observations and indicate that
catalytic anti-Factor VIII antibodies are found in about 60% of the
patients. - 21 W 01/07918 ~ I'I111J 11121121 111J1 11111 11 ININ

PCTI EPOO/ 06870 CLAIMS 1. A nethod of determ ning the presence of
anti-Factor VIII allo-



anti bodi es capabl e of degr ading Factor VIII in a manmmal, characterised in

5 that it conprises : isolating the plasma from a sarrple of bl ood taken

fromsaid wesi@hs 10 | |) i sol ﬁﬂummﬂtm MMI' VI al | oscaipddobigidies from

said plasma ; 1i1) placing sai | allo-antibodies 1 n contact
with Factor VIII for a period of fine Sufficient to permt any degradation
of said Factor VIII by said anti-Factor VIII allo-antibodies ; and 15 iv)

determ ning, after said period of tine, whether said Factor VIII has

effectively been degraded by said antifagy@g VIl allo-antibodies. 2. The
met hod according to claim1, characterrsed in that in step 20 ii), said
anti-Factor VIII allo-antibodies are isolated fromsaid plasma by

conmbining themw th sal d ,F i aﬁ ably
coupled to a matrix. ﬁl% tdh(}fdJ aeéré%rﬁhg Hg O%F%/Hngrfpﬁh&gr Qﬁgfggé'ct erised
inthat in 25 emtépdws )capal:dn df degradibg dastor W1 inad |nparemil, wheliacterisadein sol at ed
by affinity _ch opﬁ o&rﬁggy 4. The nmethod according to claim 3,

characterised | p'ii), said affinity chromatography conprises the
use of Factor VIII covalently 30 coupl ed to a Sepharose matrl X, pr ef erably

activated with cyanagen,btom.de W 011079 L] L1 LT
T T Per ERD GRS e pIdra Bomr Ao IR BB, Il 9 481 one of
clainms 1 to 4, charactmémamtl in that in step iii), said Factor VITI is

| abelled with a labelling agent, preferably a radio-I|abelling agent, such
as 1251 in particular. 5 6. The nethod according to any one of clains 1 to
5, charactenpsed ii) isolating anti-Factor VIII allo-antibodies from said plasma ;

iii) placing said anti-Factor VIII allo-antibodies in contact with Factor
VIII for a period of time sufficient to permit any degradation of said
Factor VIII by said anti-Factor VIII allo-antibodies ; and
15 '
iv) determining, after said period of time, whether said Factor VIII has

effectively been degraded by said anti-Factor VIII allo-antibodies.

2. The method according to claim 1, characterised in that in step

20 ii), said anfi-Factor VIII allo-antibodies are isolated from said plasma by

combining them with said Factor VIII, said Factor VIII being preferably
coupled to a matrix.

3. The method according to claim 1 or 2, characterised in that in
25 step ii), said anti-Factor VIII allo-antibodies are isolated by affinity
chromatography.

4. The method according to claim 3, characterised in that step ii),
said affinity chromatography comprises the use of Factor VIII covalently
30 coupled to a Sepharose matrix, preferably activated with cyanogen bromide.



inthat in step iii), said Factor VIIl is placed in contact with the
anti-Factor VIII allo-antibodies for a period of tine of between about 0.5

and about 3fpofi@bvrss, prefer rs, at a tenmefrairodssndfl about
15 to about 40C, prefer abIQMHﬁIﬂi‘IIH“m‘ met hod according to any one of
claims 1 to 6, characteris ln tthatt step*iv) is carried out by a

determ nation conprising a separation technique, such as gel

el ectrophoresis, such as SDS PACE in particul ar, or gel filtration, such

as fast protei n i au d clsYRleal 8RN AR b ohE B8y Mol PRERERar . and

a visual isation teckhi qu 8. The
met hod accordi nig tiatanystepdiipf said &Haoer IVHD i¥ lahtliad amtleral tabdilingnagentit it
further conprises terisin s n said Factor VIII

mol ecul e cl eave@e%ab%%ﬁf%d‘%ﬂq%eﬁc§@?%r}t i}ﬁ%fﬁ a|I|SI%p§]&ilt%?uS%)dl es. 9. The net hod
according to claim8, char acterised in that said 25 characterisation is
carried out by placi F VILlI in contagf, wth i Fact or
VII1 allo-anmibodie cap éneg]ﬁocg%cépgaqgntg "%SE‘SPF?}?’#“&?"S&%{ EJltlgﬁdand t hen
sequegpl ng thel fnr@ﬁﬂﬁﬂitép if), E.ﬁd:&?@ctokllvm is ploéd 1mgpritdz§méﬂrtb1manhEFacﬁxe met hod
according to c racterls t saj e nis
carried out usi ﬁ?é&ﬂh‘{?dd oL gdirrigd 9 Sg'lmee? 8%%90 §%% §mp§l§1°% 8 SDS
PAGE in parti CUhéurs, ref‘éfablwuboﬂu@ﬁad:s 4t alteinpératuré bf abaut il kg abduit UOIC,| | |

PCT/ EPOO/ 06870 S I 1| § JThe met hod according to any one of clainms 8 to 10,
characteri sed i Rrefasahly 381G sequencing is carried out using a technique such
as 10

7. The method according to any one of claims 1 to 6, characterised
in that step iv) is carried out by a determination comprising a separation
technique, such as gel electrophoresis, such as SDS PAGE in particular, or
gel filtration, such as fast protein liquid chromatography gel filtration in

15 particular, and a visualisation technique, such as autoradiography in

particular.

8. The method according to any one of claims 1 to 7, characterised

in that it further comprises :

v) characterising the site(s) in said Factor VI molecule cleaved by

said anti-Factor VIII allo-antibodies.

9. The method according to claim 8, characterised in that said
25 characterisation is carried out by placing said Factor VIII in contact with said
anti-Factor VIII allo-antibodies capable of degrading Factor VIII, separating

and then sequencing the fragments of Factor VIII resulting therefrom.

10.  The method according to claim 8 or 9, characterised in that said
30 separation is carried out using a technique such as gel electrophoresis, such as

SDS PAGE in particular.



N-term nal sequencing, such as by using an automatic protein 5
m crosequencer in particular. 12. The nmethod according to any one of clains

8 to 11, clwoaarasi sed in that ' ing | ocates scpeSERG0GBONdS :
Arg372 Ser373, |ocated between ?m;"@mmﬂm,ﬁmfl ns, Tyr1680-Aspl681 ,

| ocated on the N 10 term nus of the A3 d ) 'dWd G ut 794- Asp179S | ocat ed
within the A3 domain of the Factor VIII nolecule. 13. An am no acid
sequence : 15 Ser Val Ala Lys Lys His Pro. 14. An am no acid sequence :
Asp Gu Asp u Asn Gn Ser. 20 15. An ami no acid sequence : Asp Gn Arg

AGn dy Ala Qu. 25 16. A peptide or non-peptide anal ogue of an am no acid
sequence of any one Bf clTdiengnellzod cacterdinghdpaener dredofi plaimait8 i o 18,

bl £ inhibidi . . - VLI ; .
C e o o T Dl Sl el e ISl e |
anti-Factor VI || Naketminaht séxpuetpciogt atuchedasFaby omsidgl | an deytoadiiti qrotein

inhibitor. - 24 0/06870 Y1 EILL Tidilll viLE ML Il
Ji'il * CL M% 18. ?%é{l%%?g}ﬁgé‘gg%ordi ng to claim17, characterised in
that it conprises a protease inhibitor, such as

4-(2-am noethyl) benzepesulponylmod | Habidi WIRRG bRL | e daimP a8 tiCYha - ©

characterised in that said sequencing locates scissile bonds: Arg*"-Ser’”,
located between the A1 and A2 domains, Tyr'®*®-Asp'®* | located on the N-
10  terminus of the A3 domain, and Glu'”-Asp'™ located within the A3 domain
of the Factor VIII molecule.
13.  Anamino acid sequence :
15 Ser Val Ala Lys Lys His Pro .

14, Anamino acid sequence :

Asp Glu Asp Glu Asn Gln Ser .

20
15.  An amino acid sequence :
Asp GIn Arg Gin Gly Ala Glu .

25 16. A peptide or non-peptide analogue of an amino acid sequence
of any one of claims 13 to 15, characterised in that it is capable of inhibiting
any site in the Factor VIII molecule which is susceptible to being lysed by an
anti-Factor VIII allo-antibody.

30 17. An anti-Factor VIII allo-antibody-catalysed Factor VIO

degradation inhibitor.



19. The inhibitor according to claim217 or 18, characterised in that said

i nhibitor inhibits cleavage of the scissile bonds : Arg32-Ser373, |ocated

bet ween t Rgo HNp7e@mai ns, Tyr 1680- Aspl681 , | ocated on thep&bé?%?/@és us of the
t

A3 domain, and d ul794- Aspl79 [ he A3 domain o e Factor
10 VIT11 nol ecule. 20. The thtﬂlﬂﬂjﬁi!ﬂﬂ“@ﬂMo any one of clainms 17 to
19, characterised in that it conprise de or non-peptide anal ogue
of the amno acid sequence : 15 Ser Val Ala Lys Lys H's Pro. 21. The
i nhi bitor according to any one of clainms 17 to 19, characterised in that
it conprises a peptide or non-peptide anal ogue of the 20 am no acid

sequence : Asp G uifsp Chel iksEbitdd fecORling 25 cBtm ThecHafdttdrisédfin A80KE di ng to
any one of clainms 17 to 19, r}la‘aacterl sed in that it _conprises a_peptide
G e

or non- pept i dEOTRISEy A ePIBIE2sh T suetc a4 %@tﬁﬁ%‘ﬁ@%hyl)b@ ngHPRYlan Gy

Ala Gu. 30 Zfﬁ}onﬁemp@{oam@gué lrpﬁdm@_gﬁpom tion characterised in that it
conpri ses a pharmaceutically effective anount of an anti-Factor VIII allo-

- 25 PCT/BPOQ 06870 WO 01/07918 1!1JLIL Lillll Vi1 ML I11ill antibody

capabl e of degr adi rzg Fa«rheinm&iolr,aceaﬁalagltacﬁﬁnqbt&u@aala@a&é&eram&at met hod of
any one of clains Use of anti - Factor {gg, §1nng,amtl bodi es

capabl e of degf?»ﬁ’dm%blt% liﬂé‘@t%lcle%’fqgre qfowetﬂ%ﬂ}ﬁr@@%ﬁaw lortedmceut i cal
conposi tion f fenfd the Al domains, Tyr'*®-Asp'®®' | Jocated on the N-terminus of the

A3 domain, and Glu'™-Asp'™ located within the A3 domain of the Factor
10 VIO molecule. '

20. The inhibitor according to any one of claims 17 to 19,
characterised in that it comprises a peptide or non-peptide analogue of the

amino acid sequence :
Ser Val Ala Lys Lys His Pro .

21. The inhibitor according to any one of claims 17 to 19,
characterised in that it comprises a peptide or non-peptide analogue of the

20 amino acid sequence :

Asp Glu Asp Glu Asn Gln Ser.

25 22. The inhibitor according to any one of claims 17 to 19,
characterised in that it comprises a peptide or non-peptide analogue of the
amino acid sequence :

Asp Gln Arg Gin Gly Ala Glu .
30
23. A pharmaceutical composition characterised in that it

comprises a pharmaceutically effective amount of an anti-Factor VI atlo-

- 25 -



treatnment of a mammal suffering froma pathol ogy resulting from abnor nmal
| evel of Factor VIII in the blood thereof. 25. Use according to claim 24,

char act er i sedbiomeishat said p ts from t heequereerssm of an
excess of Factor VIII in theﬂwmﬁmllmﬁ“"ﬂm}f} A pharmaceuti cal

conposi tion characterised in thatt it eonprisses a pharmaceutically
effective anount of a Factor VIII degradation inhibitor according to any

one of clainms 17 to 22. 15 27. Use of a Factor VIII degradation i nhi bitor
for the prepar azhm@@d ‘Eaga%ﬁﬁ@ﬁ%%&@ﬂg'ﬁa% or® %dtéﬂl s dofhiRdHid kb frblt ?n[]ef or the

treatnment of a ma pathdl ogy esultlng
sub- physi ol ogi aatthbéwéhn;o@nd?@fda)ms 1\ Bl | n the blood thereof. 20 -

24.  Use of anti-Factor VIII allo-antibodies capable of degrading

5 Factor VII for the preparation of a pharmaceutical composition for the

treatment of a mammal suffering from a pathology resulting from abnormal
level of Factor VIII in the blood thereof.

25.  Use according to claim 24, characterised in that said pathology
10  results from the presence of an excess of Factor VIII in the blood thereof.

26. A pharmaceutical composition characterised in that it
comprises a pharmaceutically effective amount of a Factor VIII degradation
inhibitor according to any one of claims 17 to 22.

15
27.  Use of a Factor VIII degradation inhibitor for the preparation of
a pharmaceutical composition, in particular for the treatment of a mammal
suffering from a pathology resulting from the sub-physiological level of Factor
VI in the blood thereof.
20



