TITLE: Use of Imatinib to Treat Liver Disorders and
Viral Infections FIELD OF | NVENTI ON [ 0001] The present
WO posntiseh rel ates to the use of imatinib for PEECA2005/000869
treatment of liver disorders and viral infections, and
in particular, the treatment of viral hepatitis.
BACKGROUND [ 0002] Since its discovery in 1989, the
Hepatitis C virus (HCV) has energed as the nmjor
et hi ol ogi ¢ agent responsible for nost cases of
t ransf usi on- associ at ed and sporadi c non-A, non-B
hepatitis (Heimet a/., 199Q; Dore et ai, 2003). HCV
is the causative agent of the majority of chronic
di sease throughout the world. An estimated 170 m | lion
TITLE: per sdise of lnatimiteta Tepabid-iver Bisorders ang ¥éral infectiongect i on
is usually persistent, and followi ng an asynptomatic
period often lasting years, many patients devel op
FIELD QRANNMENTIONr di sease, including cirrhosis and
hepat ocel | ul ar carci noma. [0003] The size of the HCV
epidemc and the limted efficacy of current therapy,
[0001] basedhenprelsentiswention relatesdo tine ube ok injatiwb fophe)tregiaest of

. . stjmul ated intense research efforts .towar
iver dis3isEF apfiaa Biredine, ARG ARtGLlrH i LeatRistd ot Jo!hgpatits.

tolerated and nore effective. The nost w dely

| shed strategy for devel opi ng novel anti-HCV

__&@EQBACK utics ains at the identification of

| ow nol ecul ar -wei ght inhibitors of essential HCV

enzynes. [0004] Current treatmnent . of. HCV i tion
[0002] ; hyolSBGE E?%r%"f NENORsTA80; £ ?f\t'§ &b‘ﬁRHSr(HE\?Wq eegoed as
the maj&?ﬂ?ﬂggfl&?‘igﬁgoen? p%?ﬁonsﬂlé R4adstciReBlof nehsARH-88ociated and

ased regli nmens are not effective agai nst

sporadik epnvA rreon-Bemapayifie {Heln et pbot999; tRreraicdd20@34 HEp\é is the

causats o RS e Rt LB TRRl byl HERGB 4 pptimate
170 millfiroPe@oR8tdrs ivfaticaliith HC\PivoHBW e e infettibaislasudiypersistent,
virus. Several inportantviral targets for HCV drlé%yelﬂp

and follewingl a)p asymptematiceeliod atien iastion:yeays, imany, Pateys|
chronic\fi{/éracliisease, including cirrhosis and hepatocellular carcinoma.

[0003] The size of the HCV epidemic and the limited efficacy of current therapy,
based on the use of interferon-alpha (INF-aIpha), have stimulated intense research
efforts towards the development of antiviral drugs that are both better tolerated and
more effective. The most widely established strategy for developing novel anti-HCV
therapeutics aims at the identification of low-molecular-weight inhibitors of essential
HCV enzymes.

[0004] Current treatment of HCV infection involves combinations of IFN with
ribavirin (Moll and Kohlbrenner, 2003). Although capable of apparent cures, IFN-based
regimens are not effective against key viral genotypes, are poorly tolerated, and are very
expensive. Vaccine development is hampered by lack of in vitro propagation systems for
HCV and the high genetic variability of this single-stranded RNA virus. Several important



pol yprotein by virus-specific proteases; ii) viral RNA
replication that uses the NS3 helicase and iii) vira
WOBBE 1R dependent RNA pol ynerase; and viral PCT/CA2005/000869

regul atory elenents such as the internal ribosoma
entry site (Mol and Kohl brenner, 2003). Recent
advances i n understanding the replication cycle of HCV
and the determ nation of the crystal structures of
several virally encoded enzynes have inproved the
prospects for devel opnent of novel therapies.
Prot eases and pol ynerases Jpave been the focus of most
drug di scovery prograns and conpounds targeting both
enzynmes have now entered clinical devel opnent.
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reo 1ting replication, transm ssion or
entered faﬁmbabcﬂe\zeldrmpent t Howevershere(s 09) krlowratreahnnent;iepdvpnlﬁ viral

ntion, provided is a method of treating a
dlsease§§ypé i‘éyect ed with a hepatitis virus conprising

adm ni stering a therapeutically effective amount of
imatinib or a p nmaceu sal t th 0010
[0005] 2 e/ @rvAbisct tHRGNEREN P GHOICoRS Hlsgavaniages of tif pdor art
HAV HBV, HCV, HDV1 HEV, a non-A non- (NANE)
itis virus, HGV, TTV, or
[0006] f our frﬁ\ea%q%’@toh:lﬁcﬁ'ﬁén¢trhb’e'ihﬁl%ﬁn 'B?@%@%?grﬁ of ﬂ'}e main

claims, {HBSURERIAS dfsclose further advantageous embodiments of the invention.

SUMMARY OF INVENTION

[0007] In a first aspect of the invention, provided is a use of imatinib or a
pharmaceutically acceptable salt thereof, for treating or preventing a viral liver disorder.

[0008] In a second aspect of the invention, provided is a use of imatinib or a
pharmaceutically acceptable salt thereof, for inhibiting replication, transmission or both

of a hepatitis virus.

[0009] In a third aspect of the invention, provided is a method of treating a patient
infected with a hepatitis virus comprising administering a therapeutically effective
amount of imatinib or a pharmaceutical salt thereof.



pharmaceutically acceptable salt thereof, for
decreasing liver enzyne level in a patient. [0010] In
wa@poosiriorses ment of the invention, the |iver enzBEECA008000869

transam nase. [001 1] In a fifth aspect of the
invention, provided is a use of imatinib or a
phar maceutically acceptable salt thereof, for
inhibiting replication or transm ssion of a herpes
virus. [0012] In an enbodi nent of the invention, the
herpes virus is HSV-1 , HSV-2, VzV, HCW, HHV-6,
HHV-7, EBV, or HHV-8. [0013] In a sixth aspect of the
invention, provided is a use of imatinib or a
pharnaceutlcal salt thereof, for inhibiting

[00010] r ep! Incant embod:memtaofghemmloof the hirpatitis yirusi9bldy, HBV, HCV,

HDV, HE B Pt (YAES b B R, i, PRYcor SEN: 2

capri poxvirus, |eporipoxvirus, suipoxvirus,
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transm ssion of a RNA virus selected froma group

[0010] f@g%rﬁ 2h hilﬂgilr%nt bﬂhbqﬁ\%ﬂlo\ﬁ' HESliveb dn2ime g m:aqserﬁmase

ory syncytial virus, rhinovifus, yellow fever
virus, west nile virus, and encephalltls virus. [0016]

[0011] p1 gflﬂh%'écﬁéﬂﬂﬁtm\?g tfoﬂeggdvli’é‘t%y Eoé‘usé’bf’}fﬁﬂﬁﬁb ofad Use

a receptor proteln |na itor for inhibiting
pharmadetiticalty hiccaptabletsaitrthetexs] fon irdfibiting egrlicatips oy trapsmission of a
0017] This summary of the invention does not
herpes iiSessari |y describe all necessary features of the
i nvention but that the invention nay also reside in a

subcorrblntlon fth bdf t RLE
[0012] Divereriesine %!t ReporulE BHFGnEsV-2, V2V,
HCMV, EF@}#{ ﬁg.l\p&, EBQ/, bP]Lﬁ‘.[v_lgpn wi |l becone nore apparent

[0013] In a sixth aspect of the invention, provided is a use of imatinib or a
pharmaceutical salt thereof, for inhibiting replication or transmission of a pOXVirus.

[0014] In an embodiment of the invention, the poxvirus is an orthopoxvirus,
parapoxvirus, avipoxvirus, capripoxvirus, leporipoxvirus, suipoxvirus, molluscipoxvirus,

yatapoxvirus, or entomopoxvirus.

[0015] In a seventh aspect of the invention, provided is a use of imatinib or a
pharmaceutically acceptable salt thereof, for inhibiting replication or transmission of a
RNA virus selected from a group consisting of: influenza virus, parainfluenza virus,
respiratory syncytial virus, rhinovirus, yellow fever virus, west nile virus, and encephalitis

virus.

[0016] In a eighth aspect of the invention, provided is a use of a receptor protein



foll owi ng description in which reference is made to
t he appended draw ngs wherein: Figure 1 is a line
w@e@ph1isBi ustrating the effect of imatinib mespCEHCA2005/000869
treatnment on gl utam c oxal oacetic transam nase (TGO
and glutam c pyruvate transam nase (TGP) levels in a
patient or subject. DETAILED DESCRI PTI ON [0019] The
foll owi ng description is of a preferred enbodi nent by
way of exanple only and without [imtation to the
conbi nation of features necessary for carrying the
invention into effect. [0029] Imatinib (4-[(4-nethyl-
- pi perazi nyl)
) et hyl 1-N-[4-pnethyl -3-[[4-(3-pyridinyl)-2-
kinase Ig&thltm' %grdgq[upltm r,eg]lc%;w@rgn trangspissipn d)é)a henatitis yirus.
met hanesul fonate derivative, inmatinib nmesylate
merly known as STI571 ; tradenarked as d eevec
[0017] ¢ ﬁéﬂl@ﬁuwrs;tqitt@ invegtion dpes nohnecessasiy deseibe all necessary
feature%éf’ﬁw%bﬁv%ﬁ(tfd??bﬂ‘tethé’c ﬂ\%siﬁvérﬂ nbrhhyra?sosﬁal e V& sliBlco combination of
I nase S Ao A Speci
the descmﬂs&d)fdanuresf c-Kit tyrosine kinase activity and is
equal |y effective against both wild-type and
constitutively active enzyme (Radford IR 2002). The
BRIEF BESCRIPTION OFYTHE FIGURE®Sse i s expressed by
practically all gastrointestinal stromal tunors
(A ST), and gain-of-function nutation of c-kit is

[0018] pﬂﬂmetandﬁomfeéﬂjl%@of(tﬁeﬁrwmtlaﬁtwmibecoﬂ@%bre &bSdrehBfrom the
mpst commopn nesenchymal tunor of the human

followmg @@@papfmrem Whigh r@fea@nce isahade o fesappendad d@wirgs wherein:
remarkably effective in heavily pretreated patients

) W th advanced G ST lmatinib is cur_rentsyﬁ/ belfaﬁ%
Figure 1 is\a e granrdillusiratingthereffact of inaatinie mesytat nent on glutamic

oxeacBiE e AT AL St v n

patient siysubjecte (VMDS), ovarian cancer, prostrate cancer, soft
ti ssue sarcoma, and nalignant glioma (Novartis Drug
Record for d eevec, T2004-10, 89019002, January 2004).

DETAILEDDESCRIRTION i matini b has side effects and been
shown to cause hepatoxicity as

[0019] The following description is of a preferred embodiment by way of example only

and without limitation to the combination of features necessary for carrying the invention

into effect.

[0020] [matinib (4-[(4-methyl-1-piperazinyl) methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyl] amino] phenyl]-benzamide) and its methanesulfonate derivative, imatinib
mesylate (formerly known as STI571; trademarked as Gleevec in the United States and
Glivec in Europe), are protein-tyrosine kinase inhibitors selective for Ber-Abl tyrosine
kinase. Imatinib is also a specific inhibitor of c-Kit tyrosine kinase activity and is equally
effective against both wild-type and constitutively active enzyme (Radford IR, 2002).
The Kit receptor tyrosine kinase is expressed by practically all gastrointestinal stromal
tumors (GIST), and gain-of-function mutation of c-kit is present in most GISTs (Kitamura



evi denced by el evated |liver enzynes (transam nases,
al kal i ne phosphatase). Liver toxicity characterized by
w@ewenerses evati on of transam nases or bilirubi PCDCa08/d00869
in 3to 12 %of patients in the Novartis clinical
trial and was nmanaged wi th dose reduction or
interruption. Gade 3 or higher adverse events
occurred in 2 1.1 %of QST patients treated with 400
vs 600 ng imatinib. Severe hepatoxicity has been
reported in sonme CM. patients (Janes et al. Leukem a.
2003 May; 17(5) 978-9). Jarfes et al. have reported two
cases of hepatitis occurrl ng during the treatnent of
|ate. I n both cases

ot al. 200, BIST, 1B e PEHRR Shessreia BBvatidte hmahe
gastrommihal triast. QH@inﬂﬁha§bﬁWéﬁ%' B rerhavaely i Oé lﬁ Hééwly pre-

peared to be viral hepatitis induce Aft toppi'ng
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Iymphoblasrt&i leuketniar (ALL); mye@rdyebldset b?mr@mé DS), ovarlan cancer,
scontinyation of treatnent. [0022 urprisin

prostr at%PéQ@% SPR JigRue §ArGeRA. and mailwntmpmaxﬁiwarbs %a Ren:ord for
Gleeveoo{'}"'beQUfoa%Qbﬁ@O Jﬁ?{‘ F te derivative, inatinib
‘ective for t i

[ate, are e reating viral !lver
d| seases for exanple, but not linmted to viral

[0021] hFWéJeir Simafl'fﬂﬂ) ft\)é'st: Bide téffé&?én@ Z)@? bo@vgctp c%ilsgrhep oxncﬁy as

r eat ment

ewdenceairbbnewﬂa:tedl Given esndynhwatarfsamméms allaiine phoephata@k). Liver
y decreas (Hg hl ver enzyne | evels,

toxicity %rﬂ?tﬁr'ﬁ?‘g Bygﬁvﬁ'&?'éé@ tr@%am@aaes REPHIrUbiRiasguEad in 3 to
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veatea RTYFDSHIF 88 Mo S0 e e MBS Bh S bgported i some

CML pali@vsriagelicy el EaMmemial LO0S MEY3765) be 3%%%‘?% have
about normal ranges. Further, t he present invention

reported{ue epsesmithepetitis preurringsiutingithe §ltaeanenh01b€Merith itatinib
mosylad O 0B PACS BhEEIHERRERSER HeH sOFRBY AbPel! F anpace
histologisalbgxarnhination SRowed lesions that appeared to be viral hepatitis induced.
After stopping the treatment, liver samples were tested for Hepatitis A, B and C as well
as CMV, EBV and herpes virus. The results were negative. In both cases,
transaminase levels returned to normal following the discontinuation of treatment.

[0022] Surprisingly, the present invention has indicated that imatinib, and in particular
its methanesulfonate derivative, imatinib mesylate, are effective for treating viral liver
diseases, for example, but not limited to viral hepatitis, and in particular hepatitis C. As
provided herein, imatinib treatment is effective for ameliorating viral hepatitis, for
example, but not limited to, by decreasing liver enzyme levels, maintaining or
decreasing viral load, maintaining or decreasing RNA viral load, maintaining or



[0023] Wiile the invention is not neant to be l[imted
to any particul ar nechani smof action or bound by

wo b@onyrssit is believed that the antiviral proper/CAB®S5/000869
of imatinib may be due in part to its ability to
inhibit viral replication and transmssion. It is
known that cellular signal transduction pathways play
an inmportant role in viral infection and that cellular
phosphoryl ati on events during viral infection are
necessary for effective viral replication and
proliferation (Miuthumani etg-al, 2004). However, little
i s known about which particular cellular signaling

athzgzs are crucial for viral replication. [0024

decreasplmm’d £ tA12) or arcosnbjnaliomtheseefniaparticilar, B&%ﬁrese]nt invention

Cvest i . . g T h it al : ) _
nas cerh R84tk AERARAEHA P IRYLA! AuFERt b Taofiioa i
hepatiti$'t /ras igcapaisie af lewe&riny livenamesmefdtisaminase fevels to within about
regul ati on of encephal onyocarditis virus 2 - .
normal rargess fwsther, the presertdnvention has dem?nswe%%- thgpgministration
of imatilBF o rﬁaﬁ%ﬁb\[é(:t af@ss%@wimm 48 Qirkss has gL 8ear
aCtrvated via receptor tyrosin I'nases and are
improves@antrialthe qualkityeitise subjetis kfegnal transducti on pat hways
involved in the regulation of cell proliferation.
Hi rasawa et al exam ned the phosphorylation of MAPKs,
[0023] I( Iggl&iﬁig;wimggﬁmw hatl mgarstitgm limiged td anly particsitar mechanism of
. P MAPK, ~and, stress-actiyated protein . .
action okbRKSE DY thBPDA IEBelig Rk e P RALE) PRRLRRS! mptial-may be
oue i A5 5 RphER G ap i g, K198
cellular gignal rahsdadtion pathways playan inpartantsale ipivirakmjection and that
al so exam. ned th ffect. gf. these kinases on.t . .
cellular PhGFPRAVIRSAR GBIy T i iegBar alt NECggPefL g roctive vial
replicatidRefid p@lifethlion IAUfhunHi e N 2008ni Hodiever/litihe idirionn about
_ A for tyrosine kinase inhibitor. They found that
which particodarraelikiatsignalingipathways aigpgruieiad far Vit aplisgtiorat i on
and that the inhibitory effect was primarily on viral

protein synthesis. On the basis of their observations,
[0024] t idymerous cellelansignaizg patinays hgve heeniinvaestipates! i gomnection

.. .. the replication of EMG vir ' .
it vird Pl B P i o B b e ol of mitogen:
actived WHotBIHTRIRRsES (IMAPKs) ih Heudgalbtibhefleneaphaleimypcafditis virus (EMC)

serine-threonine protein kinase p38 . . . .
(Hirasawa et al., 2003, J, Virol. 77, pp.5649-5656). MAPK is a family of serine threonine

kinases which are activated via receptor tyrosine kinases and are central components in

et

the signal transduction pathways involved in the regulation of cell proliferation.

Hirasawa ef al examined the phosphorylation of MAPKS, including extracellular signal-
regulated kinase (ERK1\2), p38 MAPK, and stress-activated protein kinase 1\c-jun NH2-
terminal kinase (SAPK\JNK) in EMC virus-infected 1929 cells (Hirasawa et al., 2003).
They found that p38 MAPK and SAPK-JNK, but not ERK1\2 were activated during viral
infection. Hirasawa ef al. also examined the effect of these kinases on the replication of
EMC virus in L929 cells by using specific inhibitors including genistein or herbimycin A
for tyrosine kinase inhibitor. They found that tyrosine kinase inhibitors suppressed viral



i nhi bitor RW67657 agai nst H V-1 infection. Inhibition
of the p38 pathway by RW67657 inhibitor was effective
WO poosnikisgs ting H V-1 replication (Mithumani etPEI/CA2005/000869

2004, AIDS, 18, pp. 739-748). [0025] Again, w thout

wi shing to be bound by theory or limting in any

manner, the results obtained in respect of the present

i nvention suggest that replication and transni ssion of

hepatitis viruses involve one or nore protein targets

whi ch are capabl e of being nodul ated by imatinib. It

is possible that imatinib_s#my target one or nore

receptor tyrosine kinases and that inhibition of these

ki nases is correlated wth decreased viral replication
repllcatla'llﬂahd trest $ie mmmryaffectawasonmmmeee viral pmmm‘ynthaﬂs On the

o of e Sty RS HAROREK RSB
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uct1 on r exanple, but not limted to
Muthumamlam‘%.ralaas’mdleq tl'lmbipatﬂﬂ\étymf@g@ne-thmmﬁ@ preteindinaRe P38

istor 838 2 e rSeBREH T 66° YRID AR o Pok Bltey B9°
RWJ676%€7Q§%&8+ was dffectite iremh:bnﬁng HiV-datplication (Muihamann gt al., 2004,
viral liver disease, and in particular viral

AIDS, 18@mt7i30r&8)in a patient. In an enbodi nent of the
present i nvention, which is not neant to be limting,
there is provided the use of imatinib for inhibitin

[0025] r Aghing siithont wishing ta be bernd .’oyﬂbewrférsqm'aag i ﬁnw&a"“ger the
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eutic properties simlar to the parent imatinib
example;dmjmmh timited to transaminases.

[0026] The present invention provides the use of a receptor tyrosine kinase inhibitor,
and in particular, imatinib or a pharmaceutically acceptable salt thereof, for treating or
preventing a viral liver disease, and in particular viral hepatitis, in a patient. In an
embodiment of the present invention, which is not meant to be limiting, there is provided
the use of imatinib for inhibiting replication, transmission or both replication and
transmission of hepatitis viruses. The invention contemplates the use of receptor
tyrosine kinase inhibitors such as imatinib, for treating viral liver disorders in animal
patients, preferably mammalian patients, and even more preferably human patients.

[0027] As used herein, the term “imatinib” includes isomers, derivatives and



Exanpl es of such isoners, derivatives, and netabolites
include, but is not limted to: imatinib nesylate
W@ 2e0p(788®et hyl - 1- pi perazi nyl) PCT/CA2005/000869
met hyl ] -N-[4-met hyl - 3-[[4-(3-pyridinyl)-2-
pyri mdinyl] am no] phenyl]-benzam de
nmet hanesul fonate) and imatini b netabolite CG74588.
[0028] As enployed herein, the term"subject" is used
i nterchangeably with the term"patient”. Neither term
Is meant to limt the scope of the present invention.
[0029] The present inventign further contenplates
combi nation therapies for treating viral |iver
di sorders, for exanple, but not limted to hepatitis C
metaboh‘_t&s{] jafbé}-l[(mf—metmahqwnﬁpipémzirtyt)amiptml,l]-N5[4meﬂ1gl-3-i[[|4a(§epyridinyI)-2-
. inhibjtor ' may. pbe used incl ude. i nhibitaor .
pyrimidinyl rBinel haRUIpRNFaRIcE: SPECspTBrS {eaRyes abf nitbBoites of
] tini | i i 1 | . TN N .
maii B T B e - oapoum
Examplessofsunht isemend derivativas, iangd metabotissnelade ukutiampt Bmdted to:

s RS T BT Ao TR ARSI oo -
pyrimidi%%@gr‘)f’o] (FRcn9fiHbehbamics frvsanestionated and (BStiABINetabolite

, may be enpl oyed as a conbi nation therapy with
CGP7458%t i ni b. Monocl onal anti bodi es may bl ock |igand

bi nding to the extracel |l ul ar domai n, whereas the

smal | -nol ecul e inhibitors may exert their effects at
[0028] t As amploxee herginy thedetmdaulec ﬂﬁeuwtmr&haﬂa%blxwﬁ\ the term

i H nt I n kl | i .
patient’, Ketpiat st BngnBIGTRYF L HbBbrIe sl i o0, 11
present invention provides for the use of imatinib to
treat a suhject. or ' [ i1 v J 1 .
o291 |, F8erEeSH T8 sTLRBHE SRl TIAR: Snlipdlh BERIPERY roating
viral liveFi@orded, Fr\éxahiple, Isitatit liiviitedrto ddipattitis C viat infeetiems. For
I nvention provides for the use of | _rra}i ib Lo treat .
examples ipjosine kinagainhiitors Mhich Banie Hsesonc lﬁé 'Hh'[bétpfse%%ﬁ'aerma'
arowtn G THFEbs (LAY 015 85 R Bhhod i ey mpicul
inhibitorg/ fE‘:‘:‘FﬂR gwrlbit’brsl Q’:]chﬁiﬁgxlhhdﬁ')odkn‘pﬂahtibedies,r sich ad $astuzumab
referred to (tis-Li ' Wy AR
(Herceptin), IMC-C225 (%Setuﬁr%%i)B aln otrllé(r% (X‘B&'—IE&?—' éN??B'ﬁHo‘o'),%d tyrosine-
kinase inhibitors, such as ZD1839 (Gefitinib, Iressa), OSI-774 (Erlotinib, Tarceva) and
others (CI-1033, GW2016), may be employed as a combination therapy with imatinib.
Monoclonal antibodies may block ligand binding to the extracellular domain, whereas
the small-molecule inhibitors may exert their effects at the intracellular portion of the
receptor to prevent tyrosine kinase phosphorylation and subsequent activation of signal

transduction pathways.

[0030] The present invention provides for the use of imatinib to treat a subject or
patient infected with a hepatitis virus, for example, but not limited to HCV, HAV, HBV,
HDV, and HEV. In a specific embodiment, the present invention provides for the use of
imatinib to treat a subject or patient infected with HCV. In an alternate embodiment, the



exanpl es of non-A non-E or hepatitis-like viruses

i nclude: HGV, TT virus (TTV) and SEN virus. [0031] The
wais@sof7ssdatinib in a subject infected with a PEpan2iss00869

virus, or the treatnent of a subject infected with a

hepatitis virus with imatinib results in an

i nprovenent in at | east one indicator of viral

i nfection, disease state or disease progression. For

exanpl e, but not to be considered limting, the use of

imatinib may result in a reduction of viral |oad, an

inhibition of viral replicagdon, an inhibition of

viral transm ssion, a reduction in the |Ievel of one or

_ _nore hepatic enzynes or_ |iver-associ ated products_ as ]
inventiogsopierplatestha use af intalinib {os tasling @ subjeeinitpatient infected with a

' , r.at ' r
non-A gt PNARIE) (Aol yFUS Mo relBrrBiNG R ibalite HBRAef o o
limiting exambles of rorgAaior-Btonhepatitis-ikeuendes iholudex (IGV 1T aitus (TTV)
'@ rovenment in the general quality of life of the
and SEN\MiUSct . In this regard, but without wishing to be
limting, a qualitative inprovenent may be
characterjzed by le fati , .Si.ckness, _or an
[0031] ; ﬂ'ag}eé&qag% ié’kﬁtir]il%/ in @%ﬁb}@pt in?u ed W@hgagmtpsywrus, or the treatment
of a sutféitiifebleBPuith Shigpauts vris MR R RL 35 ah Afbordinant in
least onerihdicatorrof vitabindectiost, disease stiits easisgasepregrassionipr example,

but not £ pRrered it Theuse cunbing ray B0 ¥ sedustion afyiral

load, aﬁ'ihHilB‘iﬁbﬁ%?t%'ir'té\gre‘gliéé‘t'ioﬂ,%q?ﬁiﬁ}ﬁorﬁlebfi\li}@i fahbmissiin ??,kgﬁduction in

rovemen person of sKki inthe art. [0

|
the leve’rggomwe marerhepatic gnzywies«s livenassaniated nroductsag described
. atient infected With a, virus r onsive imatini b, ..
nerein, §Bosilk, dninGRaRMebalic pBiclph s B? BRETPE eoanBRtad t biosy.
or a corhbiPation theredf! H B THer Othelrlel ¢fifitiity izl R8NP Bl dikditdtiveer
function such as elevated |liver enzyne |evels

.| ,
improvegentefor exagiiecRMENProyeMeERé in eganasal aualisy géijfﬁari] tlp subject. In
i reod BUTAQBFRITRIRIS I o SR R iy be

charactérnee by fgssefatignef sickresds poban inveedsenf abiliy torvaerytoutmormal daily

... the patient is a human
activities.

[0032] It is also contemplated that the improvement in at least one indicator of viral
infection, disease state or disease progression may comprise maintaining viral load. In
such an embodiment, the maintenance of viral load, rather than an increase in viral load
may be indicative of an improvement to a person of skill in the art.

[0033] The invention also provides a method of treating a patient infected with a virus
responsive o imatinib treatment. The invention further provides a method of treating a
subject or patient having compromised liver function such as elevated liver enzyme
levels. In a preferred embodiment of the invention, the method of treatment

encompassed by the invention is directed to the treatment of a mammalian patient in



patient. [0034] In one aspect, the invention provides
a method of treating a subject or patient infected
wowral/1grsBepatitis virus or hepatitis-Ilike viruRCT/€82005000869
t he exanpl es set out above) conprising adm nistering a
therapeutically effective anmount of imatinib or a
phar maceutically acceptable salt thereof. [0035] In an
al ternate enbodi nent, the invention provides a nethod
of treating a subject or patient infected with a
hepatitis virus or hepatitis-like virus (see the
exanpl es set out above) cofgrising the steps of a)
adm nistering a therapeutically effective anount of
imatinib or a pharmaceutically acceptable salt
need thereef: dafa further pyefatred tembodjmemnd obthecsibventions dhel patiept is@ human
fient. adm nistering at one or nore tines thereafter. [0036]
patienl. The present invention al so provides a nethod of
treatlng a subject infected with a hepatitis virus or

ouser R o35, RGeS BG83yl Spector i
infected thhe& h@ﬁgﬂ‘ﬁé ﬂrlﬂs Semeddtftisikeiviks (Sée hﬁ’ékéuhpfeé ddt@ut above)

admnistering imatinib in a dosa
comprlsmggadmnmstterlng adherapeuticallyeafective gmausiof irn@’%gékﬂ anith

r peci fi c enbodi nent, the
phafma?ﬁ@_@@W a?‘f‘ﬁf% gl o%?ltr;(ﬂg(aﬁog'es a method of treating a
subj ect inf ect ed with HCV conprising the steps of a)

oossy | i sh e Ak 5 o beb s BBl oot o

subject Mﬁ%tﬁrﬁ@bﬂé@%iﬁatﬁe‘b@tltlé RRuP ot h@pétltls[-lﬂ(b’%ﬁi‘uéxf(fyeedhe examples
are known in the art to determning if aI ect
Rlly

set out atmwer)fcetmoelamg the steprpba) adminjsteriag aﬁhewuge tive

amount 5 5B Bl 581 S o o
effect ofaiy sEtgSoft dtfminiteriig ataine o mdre tinwectheeesifiey. one or

nore liver enzynme | evels and other products in a
patient. In a preferred

[0036] The present invention also provides a method of treating a subject infected
with a hepatitis virus or hepatitis-like virus comprising the steps of a) testing a subject to
determine if the subject is infected with a hepatitis virus or hepatitis-like virus and b)
administering imatinib in a dosage regimen to treat the subject or patient infected with
the virus.

[0037] In a specific embodiment, the present invention provides a method of treating a
subject infected with HCV comprising the steps of a) testing a subject to determine if the
subject is infected with HCV and b) administering imatinib in a dosage regimen to treat
the patient.

[0038] Various tests are known in the art to determining if a subject is infected with a
hepatitis virus and any such test known in the art may be employed by the present

invention.



enbodi ment of the invention, the liver enzyme
conpri ses one or nore transam nases, for exanple, but
wWooisi1ise3 ed to al ani ne transam nase, aspart atBCT/CA2005/000869

transanmi nase or both. Qher products and enzynes that
are indicative of liver function include, but are not
l[imted to bilirubin, alkaline phosphatase, creatine
and sol ubl e cytochronme c. Sol uble cytochrone c is a
clinical marker of apoptosis in patients with liver
di sease. As shown by Ben-Ari Z et al. 2003, untreated
patients with chronic viralj-hepatitis (B and C) had
significantly higher |evels (nmean 282.8 +/-304.3 ng x
m _(-1)) than treated patients (77.9 +/- 35.8 ng Xx

[0039] min &fdrther, aspect (Ihémiventlon&wowdee ths use bf tmetigb [f@r\,(éepqeasmg

relncreasedlndf t t
one or s IVRCAEATER K Biatd SEREbelaBIS Dk KT Pl s
embodNérﬁ%’f tﬁ’é‘ hvepEba! i Iiv@F 8niyifie Rohrbrisks \vtlesoranorecirangaminases,
he apoptotic index and are affected by antivira

for examptee élulmpt limged dolaianine teRsaninasenagPA R0 drasamIRRTLH both.
Other prgr@éql? oqnil?/ﬁgetrﬁoﬁaga%% %AC‘%]M % e In?ér% rf'ﬁ’]%ﬁm%r b@Pé@ﬁot

ar maceu I'ca acéept abl e

limited tSBiliFubih, lkalfeephogphatase) m‘tlrﬁarichsd)lubb Wbocchromel ¢. $ejuble
apparent to those skilled in the, art

cytochrorieee i 8 6li66a BRkaral APOPp S RS is WiHAYEF fisefe <A shown by
Ben-Ari % :%E F‘g dz%gst pﬁtrfegf &[dn%‘wﬂﬁ Rerdme tvﬁaﬂﬁe;?éiﬁ'b'}BSéﬁcﬁCb fBad

e pat | eci es, gender, age, and
5|gn|f|camw B@her reld (rmear 2828 Jy/-aom3mpemh( ~)hthandreated mtlents (77.9

11358 B B 158 el RSSO Sh SR SN SRERERR i ciferon
types of W&e&@éé e.BSSLBR! AYiodtiofel AR sroBaslyideeived ﬂrdmmélﬁverfand
S}( cant ani'mal toxicity is oObserved.

secretedalptn tmr bltﬂ dievsls afrralate wills theearentotie ingex eb@ﬂected by
et BEB) B SRS S AR AGE B popiosi

anal ysi's, HCV antibodies (ElA-2) and by nonitoring
oosal b eebSB6 doRBF Bt b BRI O M b Ay
acceptaﬂl% \iéq’t;’\gﬂlz% n'élgorf gz@g&e{gsﬁ @étﬁ?ﬁsffWh@htvwl bespgirant tp those
skilled in the art a%d in light of the dlSCTOSUrr(eB rI]'\(’Jlerelnuqr(i tplartlcular these factors include:
the formulation, the route of administration employed, the patient's species, gender, age,
and weight, and the severity and type of the condition being treated. Methods for
determining dosage and toxicity are well known in the art with studies generally
beginning in animals and then in humans if no significant animal toxicity is observed.
The appropriateness of the dosage can be assessed by monitoring liver function
including transaminases, bilirubin, alkaline phosphatase, soluble cytochrome c¢ analysis,
HCV antibodies (EIA-2) and by monitoring viral load. Generally, it is preferred that a
patient treated or undergoing therapy be monitored for signs of adverse drug reactions

and toxicity, especially with regard to liver and renal function.

[0041] In some circumstances, it may be desirable to combine imatinib treatment with



[0041] In sone circunstances, it may be desirable to
conbine imatinib treatnment w thone or nore additional
walewgs11es the treatnent of viral hepatitis anpCT/CA2005/000869
optionally associated conditions. For exanple, it may
be desirable to conbine imatinib nmesylate treatnent
wth an interferon such as interferon al pha-2a,
i nterferon al pha-2b, and pegyl ated deri vati ves
thereof. It may al so be desirable to conbine imatinib
nmesyl ated treatnment with ribavirin and/ or other
anti-hepatitis drugs. It i-42further contenplated that
imatinib treatnment may preceed or follow, or both

proceed and foll ow treatnent of atient with one
one or erecadsifienal drugsforite tiertmpnieof il haBattls and eBtionalkAssociated
t I
conditohSL 6 BXAMYR i A8y st 1o B TFRRALITELyBle fBmen
with an In’aenzﬁemnrmmheas intdrfgreniatpha-2a| |dm:ﬁelonaimm§2bfand pe@yla@d

derivatiGaspertt 4hMasiisn be desigblB e commis bairihdhesyTasd tedment
with nbé%ﬁﬁ%%ﬁ&/o?%ﬂ\e?ﬁﬁﬁsé@ég@ggdtr%f el mrﬁieﬁrcbﬁﬁemﬁléléd“trﬁt fhatinib

arnaceut | e salt thereof to a
treatmephmagrptreeeemer fadlowi, or bottbproseed andifoliow reatmenbefea patient with

one o RAFLHRE Rl e e G145 35 e T,

an embﬁalﬁié?ﬂ of @hepéﬁes%ht invehash afhiohidinbem@ant iosbe limiting i any
adm ni stered interferon beta interferon al

pha
manner; these is providess matbad of ireatieg grpatiept infeciag V\ﬂ%‘t hepatitis virus

comprsREiod 1S biHIREa AR BT Io by RHR Sl
subseq@’émm)l aurgintséiing matieib or[aqmb?i‘na‘dbaticmllyl’a:cpptlblersalt thereof to a
human, the therap eutl c dosage of i mati

patient aloaeeprib) gpmblnav%m RS Pringre axiqhi'og%!rfkpas% Emeem%od'ment of
the pree%gmﬁ)%?u oféﬂ n@hﬁ:ﬂq HoP theld 88 Ke nﬁﬁﬁ %ﬁfﬁ?ﬂh&r @ﬁﬁ@eﬁt%fected

e en Ing on the sever condi t1 on
with hewatdlswneshe ladtrhmstemd imtetferan betai mrtesfmedalphag ribayirin, pegylated

interferdih b (RO EBHPR AR EOE 1T PSS SHERAHEY R Wab BY

admlnls'f@nnr%ﬂ%fﬂnb 8pggﬂbarﬁé%ﬁtlca3 Q:f&epﬂtgg@lt th&fdeE, 600ny,
700 800nyg, Ong and Ong. Further, the daily

dosage nay be defined by a range of any of the the
[0042] VafHeR: the patient is human, the therapeutic dosage of imatinib, and more

preferably, imatinib mesylate, will generally be between 50mg and 1000 mg/day, more
preferably 100mg to 1000mg/day depending on the severity of the condition and
whether the imatinib is administered alone or in combination with other drugs.
However,the present invention contemplate daily doses of 50mg, 75mg, 100 mg,
200mg, 200mg, 250mg, 300mg, 400mg, 500mg, 600mg, 700mg, 800mg, 900mg and
1000mg. Further, the daily dosage may be defined by a range of any of the the values
listed above. Preferably, the dosage of imatinib is between 400 mg/day and 600 mg/day
for adults. 1t has been reported that high-dose imatinib (more than 600 mg) was well
tolerated but resulted in more frequent myelosuppression. High-dose imatinib induced

higher rates of complete cytogenetic response and of molecular response in patients



|isted above. Preferably, the dosage of imatinib is
bet ween 400 ng/day and 600 ng/day for adults. It has
whe@y/11spdrt ed that high-dose inmatinib (nore tPERCAD5/000869
ng) was well tolerated but resulted in nore frequent
nmyel osuppressi on. Hi gh-dose imatini b i nduced hi gher
rates of conplete cytogenetic response and of
nol ecul ar response in patientswith newy di agnosed
chronic phase CM. (Kantarjian H, et al., Blood. 2004).
The preferred dosage of imatinib for children is
between 200 ng/ n2/day and.4400ng/ n2/ day, preferably
260ny/ n2/ day and 360 ng/ nR/day. However, dosages of
220ny/ n2/ day, 250ng/ n2/ day, 300ng/ n2/day, 350ng/ nR/day
with newlyr diagsiosethglrotid phase GiyiLt (rl@ar\ianjiaeé-l,letgd.eBIQﬂﬁoggof’rbyThé

prferrecEaBARAK S o b BERIELE PR ROl BobmEttcay,
preferabfy'26 éﬁnzf/@%&{ Snd 380 W/ sy KonWver cddsages a9 220mgki’lday,

e art t hough oral ,adm ni strati ' f bl e. .
250mg/mitiday. [A00eg/atiday, BROMeNBZdRY bE M 6380¢ Seliape AY Hic Valyes listed

oral | (th a a . I f ter. Do
above mgy BV TaBiE AR LTNPBIF 01 5 2ani ni ot or ed onoe

dgl!y_, whereas a dose of 800 ng is preferably
roosst - SHRPRE 578 SPuAR alal By 4 B and St oute,
would be"RAG\RA to alpdrBb of SkiRitthd &i¢ altheggimbral mdeninistration is preferable.

contenpl ates that imatinib nmay be de|li d
More prafarahly, thamsescribegrdase is ia¢émf‘is¥ﬁf§d é)"glgly‘x’glig %rmggfae'?q}aiﬂﬁge

It is prefe i inih i . i .
goss o o SEELEL O P AT At pAngidioree oo
whereas?%ybg?blf eogsﬂ@jségﬁef?rfébw atirainistefent as 4H0 oy fvice @i dayblHowever,
al administr i ni i
amount and fipeUIRDAY ke 1SS! 9rbe BatBEda At o @eand, the
present ﬁ@%ﬁg?ﬁ%ﬂgﬁﬁﬁb&s thBt %zg[rﬁ’rﬁ Ridyesk aBlhRFEaRke, iWigd, thide, four or

ated rnto a tablet or capsule, for exanple,
five timelsW dapbrimoret ed to a fil mcoated tablet. [0045] For

patients unable to swallow a filmcoated tablet, the
tabl et may be dispersed in a glass of water or apple
[0044] | tiis preferresitbat imatiniteis formaulatediinte anrappiepriaie dosage form for

oral adminstration to a patient or subject. Any dosage form which is suitable for oral
administration of imatinib may be employed in the methods and uses of the present
invention as described herein. In a preferred embodiment, imatinib is formulated into a
tablet or capsule, for example, but not limited to a film coated tablet.

[0045] For patients unable to swallow a film-coated tablet, the tablet may be
dispersed in a glass of water or apple juice. In such a case, the required number of
tablets can be placed in an appropriate volume of beverage (for example, but not limited
to approximately 50 ml for a 100 mg tablet, and 200 ml for a 400 mg tablet) and stirred
with a spoon. The suspension is preferably administered immediately after complete
disintegration of the tablet(s).

[0046] In addition to being effective as anti-viral agent for hepatitis viruses, the



tabl ets can be placed in an appropriate vol une of
beverage (for exanple, but not limted to
wappsoxisgat el y 50 nl for a 100 ng tablet, and PODCAR005/000869

for a 400 ng tablet) and stirred with a spoon. The
suspension is preferably adm nistered i medi ately
after conplete disintegration of the tablet(s). [0046]
In addition to being effective as anti-viral agent for
hepatitis viruses, theinvention provides the use of
imatinib for inhibiting the replication and
transm ssion of other DNA_ggpd RNA viruses. The
i nvention provides the use of imatinib for inhibiting
replication and transm ssion of herpes, pox, and

invention prawides tRieuse ofisatininfar ipaibitiegtthe Te@hq@&onaﬁld trarysnaigsion of

other DI@R @[ng 'g@f‘y‘”"{sﬁ@ B‘Zﬁprgﬁ%n Fo%bé P{@Wgﬁﬂ‘gﬁj&ﬁ ﬁYﬁ?HH@ rifSr inhibiting

repllcatlé‘h bAH MR nAsH6A iofPBiped, PBX élﬁﬁ@@ﬁathNNAtvlmeeﬁﬁmwp%ent The
he use of imatinib for inhjbiting replication,

patient mamberarsemmal endypere pigferabhta manmal.t Exer mareirsafesably, the

ruses such as, but not limted to: HSV-1,
pat'e”t'wa'\\{zv HCMV, HHV-6, HHV-7, EBV, and HHV-8. [0048]

While the invention is not nmeant to be bound by theory

[0047] -oin %@ r&ltéﬁﬁe}}e %@W{i %ﬁ 'ntﬁ# lpgé% Vel léﬁ]eo%vﬁ% lu?é‘ use bf imatinib

for |nh|b$tingtr‘eﬁl‘ﬁ-tldrp flanemisdio s bb&ﬁrlepﬂcaﬂorbammtraﬁsmceﬂmeof herpes

orylation events have_been
viruses Sgh 93 Qs ligriteddppBES Vol r H%Vr%t\éi\z?c)"'bw aﬁjﬁ( (@SW EBV,
GS | s. For exanple, HHV-8 has been reported to induced
and HH : .
I ntegrin-dependent focal adhesion kinase (FAK).
Activation of FAK is thought to be a critical step

ooast A5G 3, FPRNHSNIE heinesy STAER P IRSRIEE el 89 ol
parhcul&iﬂﬁe@l’ﬂé‘rﬁr,mfdfrwtlbnm is heiievedrthat‘the imiatinib- interferes Miith herpes
virus re;@{é%ﬁéﬁ Cttrér?grm%g&negr%ﬁal y%?slgée pB{gs‘?ﬁl&é%%ﬂ&smr n% ha\{esheen
mpica 4§90 65 A8og T v e AENTIOAR 2L Ly o oxample
HHV-8 hashbéén rempriedtasinduced integrin-dependent focal adhesion klnase (FAK).
Activation of FAK is thought to be a critical step which is responsible for subsequent
phosphorylation of other cellular kinases, cytoskeletal rearrangements, and other
functions important for virus-host cell interaction and eventual cell infection (Sharma-
Walia et al., J. Virol. 2004, 78(8), pp. 4207-4223). It is suggested that imatinib, while
being selective for Ber-Abl and c-Kit tyrosine kinases, is capable of inhibiting kinases
such as FAK which are responsible for phosphorylation events essential for herpes virus

replication and transmission.

[0049] It is further believed that imatinib overcomes the herpes virus mediated
inhibition of the interferon signaling pathway and thereby restores the immune response
triggered by a herpes infection. HSV-1 has been shown to inhibit the interferon
signaling pathway at several sites (Chee and Roizman, 2004, J. Virol. 78(8), 4185-



such as FAK which are responsi bl e for phosphoryl ation
events essential for herpes virus replication and

WO e@aamsssi on. [0049] It is further believed tPEI/CA2005/000869
i mati ni b overcones the herpes virus nedi at ed
inhibition of the interferon signaling pathway and
thereby restores the i mune response triggered by a
herpes infection. HSV-1 has been shown to inhibit the
interferon signaling pathway at several sites (Chee
and Roi zman, 2004, J. Virol. 78(8), 4185-4196). Yokota
et al (J.Virol., 2004, 78(-38), 6282-6286) showed t hat
the HSV-1 inhibited | FN i nduced phosphoryl ati on of

nus Ki nases fJAK in infected cells.

Ja It is believed .
4196). Ynketa efeal ($Mirol. s200¢h A2, 6262162863 shewad thatthe HSYd! inhibited

. [ . , eGi .
7N i 4 SR B B BRSNS (e T8 botioved ha
imatinibps @apdele dfbetivseduzing viedliload ahdrenhahcigtimngune function in
) replication, transm ssion or both replication and
patientstip WEh@NeIRES ¥IrUS: poxvirus in a patient.
Poxvi ruses which nmay be inhibited using imatinib
e, but are not limted to; ortho&)&xvi ruses,

i ncl ud
[0050] L&ﬁ@&gy@mﬁg{g@g{hegpr@m tmaslége ofcigpﬁt'qngb !lr,lhjgiéigg replication,
ransmid 801 oL BO1Y|cpHEon SH4 RORAAILEAT oo o RGN ) Evagon.
Poxvirugewhidhhaby devinhibites usingpineatiniio mdwde, bat areenotslinited to:
involved in the infecti ongu£$£I i cati on and

OrthopoRUFRSSe REEAROXS USRS AVIRRVE LSRR SPRFIROXYINUSES, lepripgxyuses,
suipoxvirl§&s, rﬁ@lﬂ%@&oxﬁﬁ@ée’%@ B/)atapf&wir@és?, T temnopBReIrtsd. t he

activation e rapid 1 nduction of nmultiple

i ntracel I ul ar phosphoryl ati on events foll ow ng

[0051] 2961 KoM that a%ﬁa{%&%{'&ﬁ)es?hb ati%gﬁq@%ﬁ@fn\b‘%d in the

Lepor | poxvi rus gen e phos at1on events
infectiorwaeplicatjpor aretipathogéhesis of pexvirusasatMastevsét alf, (dyRioheChem.

(2001), Y5btEn5e5 48 B bps BBl beflaRbior R ndign o
multipleihtri8elf R4S pRBFMSTSh ERAAS FBlowThg aelsbiiohltT the hfyadonea virus, a

receptor Kinase signalling pathyways which are
membenof the! lLgparipesvivesigenusc tihessahpsehppdatiosrevants were reported to

affect ttfeln@’?irrﬁaatg?e%'i S‘Pr%yxgE%S\RPL%r r%bﬁ&ét%. Oﬁriéc“kﬂé.bﬁ}eetja]r.z(l\id?ure, 1999,
401(6756), pp. 926-929) suggested that the vaccinia virus spreads between cells by
mimicking the tyrosine receptor kinase signalling pathyways which are normally involved
in actin polymerization at the plasma membrane. Phosphorylation of tyrosine 112 in the
viral protein A36R by Src family kinases was reported to be essential for actin-based
motility of vaccinia. Tzahar et al. (EMBO Journal, 1998, 17(20), pp. 5948-5963)
suggested that the virulence of poxviruses was dependent on virus encoded growth
factors which interact with the Erb receptor protein kinases. The viral growth factors
were found to induce sustained MAPK activation resulting in enhanced cell proliferation.
The authors suggested that signal potentiation and targeting to specific receptor
combinations contribute to cell transformation at specific sites of poxvirus infection.



viral protein A36R by Src famly kinases was reported
to be essential for actin-based notility of vaccinia.
wazabkar7ses al . (EMBO Journal, 1998, 17(20), ppPCT/CA2005/000869
5948-5963) suggested that the virul ence of poxviruses
was dependent on virus encoded growth factors which
interact with the Erb receptor protein kinases. The
viral growth factors were found to induce sustained
MAPK activation resulting in enhanced cel
proliferation. The authors suggested that signa
potentiation and targetinggto specific receptor
conbi nations contribute to ceII transformation at
specific sites of poxvirus infection.[0052] Again,
[0052] V)Kgélﬁ Wwhite theep@szient imventiorois naf limited toranseplarltlculanmechamsm of
ticul ar nechani sm_of .actian

action, it nbeieEs abrTapTb S ERBsu s dnsamunGRAF S iib@ions is due
at least ih ﬂ%ﬁc id Wlnhﬁhﬁﬁﬁﬂﬁyrqsﬁ@bhé%mlbtloﬁ evbhe dgzentialtoqox virus

Yyrosi ne phospho ation s essentjal to X, .
replication ands trapstnissian. ohrnatrmb s effestivengssrin combatingpox Vifus infections

effectiv ti.n
doss notappaas BB BT TR PRBLUR Y Brb TSl sy
kinases. Br c- Abl and c-Kit tyrosine kinases. [0053] The

invention further provides the use of imatinib for

inhibiting replication and transm ssion of a RNA virus
[0053] t(tHé if&ntibh Yirthér ﬁrop@bfsemé usélof maﬁmbtfopmhmmwmsamn and

se imatinib for inhibiting replication
transmistioansfra RNAovirgs (trimoh HiVisiesa @a&mtasﬂ(eoweﬂmn SRcIMAASRPS the

use imatiyitor BHFIE R PYCAIHL R SIS Bf R usoR SRchBitout not

mcludmd“HN—') iWfllesza oinds, aeapflaéhid wirus, respirdtofsshnciiakyirus, rhinovirus,
nvention al so provi des net ho qQf treating a patient
yellow fey@fwe'us,rwe&frﬂﬂen‘fl@@b i Qﬂoﬁﬁh%ﬂﬂﬁ BfYS he her pes, pox,

and RNA viruses di scussed above, conprising

adm ni ste th
[0054] | e nantncilse pEvIHeS QaHSARIERAURGA Patert Suteting an infection
euticall f
with any) ShEBEHE P i FAFA Vel Tishstia BB Rompriing @

admm|Sﬂé|ﬁ9@ﬁé¢?pélltvtﬁzallyféﬁgml\ke amsyhbokinvathib, aeﬂeﬂma pyeferred
nunerous factors an b

embodirrantua tharapautigally effectﬁ/aenamgur?teéfﬁgnrgtlﬂﬁ)dmlégilla% RS ARLtissed
above, the precise dosage of imatinib or its derivative imatinib mesylate will depend on

numerous factors and can be determined using methods known in the art.

[0055] The above description is not intended to limit the claimed invention in any
manner, furthermore, the discussed combination of features might not be absolutely

necessary for the inventive solution.

[0056] The present invention will be further illustrated in the following examples.
However it is to be understood that these examples are for illustrative purposes only,

and should not be used to limit the scope of the present invention in any manner.

[0057] Example One — Effect on Imatnib Mesylate Treatment in a Patient



[ 0055] The above description is not intended to limt

the clainmed invention in any manner, furthernore, the
wale@snssesl conbi nati on of features m ght not bRCT/CA2005/000869
absol utely necessary for the inventive sol ution.
[0056] The present invention will be further
illustrated in the foll ow ng exanpl es. However it is
to be understood that these exanples are for
illustrative purposes only, and should not be used to
limt the scope of the present invention in any
manner. [0057] Exanple Oneq7-Effect on Imatnib
Mesylate Treatnment in a PatientSuffering G ST and HCV

0 ﬁ A 57 year old male diagnosed with chronic

is C. Laboratory testing revel ed

el evated aspartate and al ani ne am notransani nases

(ASTLALT) |evels indi catl ng liver injury. The patient
[0058] m%%d@af pleemeds digghpserd dwnlpl@atlvmhgpatmfgccauaboratory

estin, 3810 OBIAR s FRAEL8 TS ot eSS L fvers

mdlcatmg)hudwsnjury] eThatpatioht was pbsitias éor antibodiey for HT\WN Hlstologlcal
For the next 4 npnths, th

/ week.
Conf'fm%ﬁn %?Zh &1@@% Is|Was eR/ERRAratesby ﬁ9§|£IV%heaatl<beOQSIes at month
zero. MIllion units (MJ) interferon-beta daily for 6 weeks
followed by three tinmes weekly for 20 weeks.
Subsequently, the patient was treated with interferon

ouso) #P3cAehy AR Yoo SRR Aok

For the meidh4 mhatthé pa‘n'bﬂf \fvéé ?sveml intravémo UL admiriisteitiodr 87D mtion units
once nmont hs. The | atter

(MU) mf@rf@mrm@ﬁa daily @F@dﬁ%@(si fﬁ"@@/@@ tyrthpesptimeswyaaily tari20 weeks.

Subseqﬁ@ﬁﬁg ttlﬁécl # gﬁf;\élég trje%gedo\ﬁ% ﬁrﬂéﬁ%&% @b%?w%e&de u&)\fvee?( plus

ribavirini TUﬂOAfHQ(D@ neyftiag for 5 Aionghes, Sebsdqirptly athe peient Raklteedted with
None of the treatnments received for HCV i nproved

pegylatetdq@t@mrmaalphaﬁbt (PRG-inederon et 34 e kg once weeklyfar 26 months.

The Iatt‘%\‘ tgéé}h?% vg\%s thggga |f @t&?og)se??p@gogf' r?nsg al-lr ese reanents the

patient had prolonged elevated aminotransferases and a poor quality of life, including

Sufferi

extreme fatigue, sickness and was unable to work. None of the treatments received for
HCV improved the enzymatic situation of the patient or the hepatic histology as
demonstrated by biopsies. The chronic hepatitis was qualified as stable.

[0060] Subsequently, the patient was diagnosed with a GIST of the posterior wall of
the stomach. The patient was treated with 400 mg/day of imatinib mesylate in a 5-
month period. The patient was treated with 400 mg/day of imatinib mesylate
preoperatively for 5 months. The patient suffered acute abdominal pain at this time,
wherein upon treatment was halted upon diagnosis of acute hemorrhage of the tumor, a
known complication of the treatment of such GIST with imatinib mesylate. The patient
then underwent surgical resection of the GIST. Imatinib mesylate treatment was
reinitiated postoperatively. The patient responded well to imatinib mesylate treatment



[ 0060] Subsequently, the patient was di agnosed with a
A ST of the posterior wall of the stomach. The pati ent
woer®strsst ed with 400 ng/ day of inmatinib nmesyl BEBECAZON000869

5- nonth period. The patient was treated with 400
ng/ day of imatinib nmesylate preoperatively for 5
nmont hs. The patient suffered acute abdom nal pain at
this time, wherein upon treatnment was halted upon
di agnosi s of acute henorrhage of the tunor, a known
conplication of the treatnent of such G ST with
imatini b nmesylate. The patignt then underwent surgical
resection of the G ST. Inmatinib nmesylate treatnent was
reinitiated postoperatively. The patient resg_onded

and achieebd cytogemeticind melepliar eermissimefrhia il Sokitle regtment of imatinib

o SRR 55y oA ST B g f oo

exammaﬁbh Wﬁfﬂe"tﬁnﬂfr éh‘b%ﬁg’l&bhlﬂ@:ahvﬂ@érewé@ atf@ﬁﬁalﬂicﬁfiahe’r imatinib
ogic exam nation wth the tumor show n

mesylate trgatrhectaThedeationh sendried: & plear irsproyemant pfrﬁta q#ailty of life and

t t Th
wes 20T o BB ST plBFmBgBfe b BASh RSB o e
dlagnosBQﬁ‘hlé RePalit’y CRITHY pdtrRms iihal gbod eosditibh avithoat mesastaSIs one
status prior to the diagnosis of his h a}taltls C. The

vear afterhe énitiatien pithe imalinibcoreayieteireaimeniu: MMeheraticfugetipp.of the
it S5 B3 YAkl PSR Mo gt i
2 weeksfﬁﬁértthé eeginhing bﬁﬁﬁzht}ml’m amsyletliel tneagnehte thenaatlemtls levels of

ate treat nent s after t

aspaﬂat@fammraﬁs@rﬁ%%9n§@&aﬁ'fﬂ%§w{a“ PESENS'E ra@% g@@f éggreased

0 ’ ity with continued
(see Figa ) SE HeBpRr SIELERY] RAGT A5 a0 E oAl aotivity with oo
treatmedf)with rhatimibtresylate (see &ig.fl)ncti on returned to about

normal activity with continued treatnment with imatinib

nmesylate (see Fig. 1). [0061] Al citations are herein
[0061] | Miwitations ede bgrainfiruoeporated OY 6Aprerive. pr esent

i nventi on has been described with regard to preferred

enbodi nents. However, it will be obvious to persons
[0062] sHRihel gresent inkentisr haﬁl bten descritzad wﬁh\ragamittocpfef%mﬂi

nodi ficati ons can be made w t hout dEﬁartl ﬂ% ?hm t he

ed in art

embodigbise dowener. it will be obvious to persons s at'a number of
variations and modifications can be made without departing from the scope of the

invention as described herein.



i nvention as described herein.\VWat is clained: 1. Use
of imatinib or a pharmaceutically acceptable salt
wo b@saofsgs for treating or preventing a viral |PEBCA2005/000869

disorder in a patient. 2. The use according to claim

1, wherein the imatinib is imatinib nesylate. 3. The

use according to claim1, wherein the viral liver

di sorder is viral hepatitis. 4. The use according to

claim1l1l, wherein the patient is an animal. 5. The use

according to claim4, wherein the animal is a mamal .

6. The use according to clLaygm 1, wherein the patient

is a human. 7. Use of imatinib or a pharmaceutically

acceptable salt thereof, for inhibiting replication or
What is thaémedi ssi on of a hepatitis virus. 8. The use

according to claim7, wherein the imatinib is imatinib

nmesylate. 9. The use according to claim7, wherein the
1. Useftimatinibvor aiphasmat@atically addeptable saltdbersaigior treating or
preventifg amigdl diver diserderiati gatientii rus is sel ected froma

group consisting of: HAV, HBV, HCV HDV, and HEV. 11.

The use according.to, claim7, wherein the.. L

2. ThRuse seiiR o AbibeL Siadane R s MG RORe bt
use according to claim11l, wherein the NANE hepatitis

3. Theruse accosingad ethif Drwisereirothe i fivet disgrdef is Vi@l hepatitis.
TTV, and SENV. 13. The use according to claim?7,

erein the patient js .an animal .. 14. T

TR ek I N ke TR C—

15. The use according to claim7, wherein the patient

5. The usdhadtordihg. toAldirt fochartirt theadnimal & ataramal.i nf ect ed
with a hepatitis virus conprising admnistering a

her apeut i cal | ffective anpunt .of i inih or a
6.  ThedseadarRah I Lopigel B Ratin j£B nufidh.
7. Use of imatinib or a pharmaceutically acceptable salt thereof, for inhibiting
replication or transmission of a hepatitis virus.

8. The use according to claim 7, wherein the imatinib is imatinib mesylate.

9. The use according to claim 7, wherein the hepatitis virus is HCV.

10.  The use according to claim 7, wherein the hepatitis virus is selected from a group
consisting of: HAV, HBV, HCV, HDV, and HEV.

11.  The use according to claim 7, wherein the hepatitis virus is a non-A non-E
(NANE) hepatitis virus. ‘

12.  The use according to claim 11, wherein the NANE hepatitis virus is selected from
a group consisting of: HGV, TTV, and SENV.

13.  The use according to claim 7, wherein the patient is an animal.
14.  The use according to claim 13, wherein the animal is a mammal.

15.  The use according to claim 7, wherein the patient is a human.



17. The method according to claim16, wherein the
imatinib is imatinib nesylate. 18. The net hod
waemondiseyy to claim 16, further conprising thePCT/CA2005/000869
adm ni stration of an interferon. 19. The net hod
according to claim 18, wherein the interferon is
sel ected froma group consisting of: interferon
al pha-2a, interferon al pha-2b, and pegyl at ed _
derivatives thereof. 20. The nmethod according to claim
16, wherein the patient is an animal. 2 1. The net hod
according to claim20, whe2ein the animal is a manmal .
22. The nmethod according to claim 16, V\,hgrei n theI _
ati.ent s a. human. 23. The nmethod according to claim
16. &et'NFLPfaﬁﬁafﬂ'Fﬁbam@Gnt 'nEﬁcteq!rmt}\rﬁ Bepalifis Vitus Goamprisingen
adminisiejing g therarauiicallywifestjvel agnount of imatinile ohecphatmacaLtically
acceptaple salhtharael. wherein the anount of imatinib mesyl ate
is between 400 ng/day and 600 ng/day. 25. The nethod

. : o _ _ Lot
17, THEAdd BB Blckim 3R 08, REBHE s Inal B ipBylere.
claim16, wherein the anount of the imatinib nesylate
18.  Tihe methedeaccpsding/tarlalan & ddrtasocampridngd dye adminisisatiar of an
interferamyat i nib for decreasing liver enzyme level in a
patient. 28. The use according to claim 27, wherein

19. BREmbIRd Addrdif it()“ﬂé" i‘RB, le {felifl e Al e tzg'f m
P it R ol L e
thereof. ¢\ ai m 27, wherein the patient is infected with a

hepatitis virus. 3 1. The use according to claim?27,

20.  Theeneihodtduzopdihg eacldih 1H8) wHYréml the patient is an animal.
21.  The method according to claim 20, wherein the animal is a mammal.
22.  The method according to claim 16, wherein the patient is a human.

23.  The method according to claim 16, wherein the amount of imatinib mesylate is
between 100 mg/day and 1000 mg/day.

24.  The method according to claim 16, wherein the amount of imatinib mesylate is
between 400 mg/day and 600 mg/day.

25.  The method according to claim 16, wherein the amount of imatinib mesylate is
400 mg/day.

26.  The method according to claim 16, wherein the amount of the imatinib mesylate
is between 260mg/m?/day and 360 mg/m?/day.

27.  Use of imatinib for decreasing liver enzyme level in a patient.

28.  The use according to claim 27, wherein the imatinib is imatinib mesylate in a
patient.

29.  The use according to claim 27, wherein the liver enzyme is a transaminase.



32. The use according to claim3 1, wherein the ani nal
is a mmmmal. 33. The use according to claim 27,
wob@sa17883 he patient is a human. 34. Use of i nBtT/aAR0061000869
a pharmaceutically acceptable salt thereof, for
inhibiting replication or transm ssion of a herpes
virus in a patient. 35. The use of imatinib or a
pharmaceutically acceptable salt thereof for relieving
herpes virus nediated inhibition of interferon
signaling in a patient. 36. The use according to claim
34 or 35, wherein the imati2dkb is imatinib nesyl ate.
37. The use according to claim34 or 35 wherein the

er es vir SIS selectedfroma ro sistin
30. ps\use acesging togiginHelawheiain Bie &ﬁtﬁrﬁ egmf?mﬁ)esatms
virus. 38. The use accor di ng to claim34 or 35 V\herel n the
patient is an animal. 39. The use according to claim

31.  THo udd8E&I A8, WheineBatierts af RRiHaE

accordlngtI alm 34 or 35, wherein the patient is a
human. 4 1. The use of imatinib or, a pharmaceutically
32.  Thecuse astding to claien 8bf wherein e animalds aspameali on or
transm ssi on of a poxvirus in a patient. 42. The use

33. ﬂféﬁé@é ﬁloaélmﬁzi wﬁgn%ﬁr?tﬁb baeriti@biHinkan. S

|rmt|n| use according to claimé4 1,
wher ei n the poxvirus is selected froma grou

34.  Usmefl imatinip of a pharmagentically sccppiabip salt thegeop for inhibiting
replicationi grdransmissiooayfa perpes vires in apatiepbxvi r us,
sui poxvi rus, mollusci poxvirus, yatapoxvirus, and

35. 8§@8 S5 or AhhathGcHifc Qalt I?érgbf'fog'rellevmg
s LA AOEA o PO Ao s

use according to claim4 1, wherein the patient is a
36. Themase addorditetouciainoB84iom35, miherein the prhatimibde imatirdb Ingesylate.
accept abI e salt thereof, for i nhi biting replication or

B

Vi rus, \Nest
38. The use according to claim 34 or 35, wherein the patient is an animal.

39. The use according to claim 38, wherein the animal is a mammal.
40. The use according to claim 34 or 35, wherein the patient is a human.

41. The use of imatinib or a pharmaceutically acceptable salt thereof for inhibiting
replication or transmission of a poxvirus in a patient.

42. The use according to claim 41, wherein the imatinib is imatinib mesylate.

43. The use according to claim 41, wherein the poxvirus is selected from a group
consisting of: orthopoxvirus, parapoxvirus, avipoxvirus, capripoxvirus, leporipoxvirus,
suipoxvirus, molluscipoxvirus, yatapoxvirus, and entomopoxvirus.

44. The use according to claim 41, wherein the patient is an animal.



45.

46.

47.

nile virus, and encephalitis virus, in a patient. 48.

The use according to claim47, wherein the patient is
w@rooaniised . 49. The use according to clai m 48, POUNEAZI0H000869

the animal is a mammal . 50. The use according to claim

47, wherein the patient is a human. 5 1. Use of a

receptor tyrosine kinase inhibitor for inhibiting

replication or transmi ssion of a hepatitis virus in a

patient. 52. The use according to claim5 1, wherein

the hepatitis virus is HCV. 53. The use according to

claim5 1, wherein the recgptor tyrosine kinase

inhibitor is a c-kit receptor tyrosine kinase

i nhibitor. 54. The use according to claim5 1 ,

Thesvss acearding logaainea4i wherein e animal is 8 mame@ed from

the group consisting of imatinib, imatinib nesylate,

THeA®de/a668t8ind Mci4if? 21, iReleilthe At a HdkeD,

051-774, Cl1-1033, GW 2016, and a tyrosine kinase

nmonocl onal anti body. 55. The use according to claim5 .

The ysaptimatinie op atihasmareutigally craptabissal re@fe for inhibiting

replicatigo g teansgnissionlcdianRBB, vinusesredegied o aigraup iconsistingrafilinfluenza
virus, parainfitienza sbrusc cespitatayy syneytial mirgs, rhinovirue] yellokefever virus, west
nile virupaane ehcephalitiswirus, in a patient.

48.

49,

50.

51.

The use according to claim 47, wherein the patient is an animal.
The use according to claim 48, wherein the animal is a mammal.
The use according to claim 47, wherein the patient is a human.

Use of a receptor tyrosine kinase inhibitor for inhibiting replication or transmission

of a hepatitis virus in a patient.

52.

53.

The use according to claim 51, wherein the hepatitis virus is HCV.

The use according to claim'51, wherein the receptor tyrosine kinase inhibitor is a

c-kit receptor tyrosine kinase inhibitor.

54.

The use according to claim 51, wherein the tyrosine kinase inhibitor is selected

from the group consisting of imatinib, imatinib mesylate, Trastuzumab, IMC-C225, ABX-
EGF, EMD7200, ZD1839, 051-774, C1-1033, GW 2016, and a tyrosine kinase
monoclonal antibody.

55. .

56.

57.

The use according to claim 51, wherein the patient is an animal.
The use according to claim 55, wherein the animal is a mammal.

The use according to claim 51, wherein the patient is a human.



