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WOT%@%%I;J\IT GOVERNMENT RIGHTS [0001]The U.S. Government has
certain rights in this invention pursuant to Contract No. NOI-A1FgeaE /000574
awarded by the MAID. CROSS-REFERENCE TO RELATED
APPLICATIONS 10002]This application claims priority under 35 U.S.C.
119 to Provisional United States Patent Application Serial No. 60/757,036,
filed January 9, 2006, the disclosure of which is incorporated by reference
herein. TECHNICAL FIELD 10003]The present disclosure relates to
methods for treating viral hepatitis, compounds useful in the treatment of
viral hepatitis, andkéjgir@? ' ifi ising such
compounds. BAC ¥ uuu‘g ;&#%%ﬁ%%ﬁ%d variety of
conditions that involve inflammation of the liver. Viral hepatitis, of which

there are several types (e @ohgoailistiBchey, and E), is an
inflammation of the liver du€ 10 a viral infection. Each type of viral hepatitis

(0001} may exiithitéranPEyRtoNS SHEMAiEhE dRARIRIBNTREOS) R o Contract
No. NO apprcaddesate dreedrbgnhadd prevention. For example, vaccines have
been developed for hepatitis A and B, but not for hepatitis C or E.
10005]The main goal of treatment of chronic hepatitis C is to eliminate
detectable virRIHRNRFBHEREN GEiHY R ED |ASREE dgIonable hepatitis

fo00z] C VirusriRNAipithe:RIA tha - epiaypils &%@Wﬁ%@@tﬁ% DRIGRIY R Saited

a favorable prognosis and may be considered to be cured of the virus.
States PaGRhARRIAHER KoRAbIR: 204 S 3inGled reEY ds piRtethetipnanis of
which isiekachiexied lbysustained hselagic response, there may be other more

subtle benefits of treatment, such as slowing the progression of liver

scarring (fibrosis). [0006]Treatment of hepatitis C virus (HCV) commonly

involves administration of injEECHGAfe FEEB® (or injectable pegylated
[ooe3; interferppd, fibauikin; Qi acbinatian Ahgreek 1BiaHerenaRRR I8 Butitis,

naturally occurring glycoprotein that is secreted by cells in response to. - 2
compounds upafirb it Hifs TRARSHS HEvb BBl BindityPlr ErReTHErh s FReestEPDs
comprishieceplorbingingdhitiates a series of intracellular signaling events that

ultimately leads to enhanced expression of certain genes. This leads to -

the enhancement and induction of certain cellular activities including

augmentation of target cell killB4EKQRABRBeytes and inhibition of virus
[0004] replicaiinhiminfestert eSUs,RibVIIR I ASYRNBHE iNVEICsIteRAlNRS of the
) activity a am%/a ﬁrcga spectrum of viruses, [0007]Interferon alpha, with __ | :
tiver. V GE\AERGI RoabHAIGE L5 a5 SRRl AR {116 c RS bk Gy WptBAE), s an
inflamucheipre s$ithe, ligshdseathevimbsifattieactities apekalinara dleblatdk coantschibit

_ | ; AU o .

e T e Conre BB Eae R el fa
preventigre Beteieanpisragreineshstnbsen deymapeddsy beratiirepormeéih but not for
hepatitil€d#tive pregnancy test has been obtained. Female patients are advised

to avoid_becoming pregnant timing_treatment. Patients using interferon
100051 5y oL A Y A AN ASBE R UE SR PR o PG (S sptable
viral RiNwohthmpahd sloméwhetams e dkicy datbrabthd1egininiQgviduls &Rivaent the blood 24
weeks aft& EUMAIOHRE %&@f%i‘éé‘ﬁ‘g%@e‘(& fé%}’é%'ﬂe;% KePls N §e$ d%thnsidered

anemia, heart'disease orkidney disease. In such cases, pegylat
to be curgtbarbHom Wpla Seehicandprea dekag sbina Se¥nsdidreiogith ersasts For

patients Gd€8hiBAMigNiSsaligiRaying-BsManessbliver disraAsa),HE RIS RAU M e benefits
take intei}fero al hg gg(?pegylate,d intzj{.eron alpha because of the risk of

of treatraghl, JHUI RS & R SSaRan s G pTERTEae BRrfiBte method of
[0006] treatméntisrecogiiizephas HEiRGreffEEHVE) andsabe fpiiredtingddepaiitisaGon of
injec’cabig QQ@H‘Q%&? dértnﬂé%@ﬁea g eﬁg Er}l%%e &I@n‘ieﬁﬁm&ﬂ 81tf§%t(|)vebqﬁswoqgthereof.
of treatment of hepatitis CA |(}eal method of treatment Would achieve a
Interferep alaiets ¢iRABYRI e spoHsE RIS TRy B8t Hatrsreicdbicive lirimsspanse to
would employ readily available active agents and would have minimal side
effects. When co-administration of interferon alpha is employed, an ideal
method of treatment would require reduced amounts of interferon alpha
(i.e., reduced frequency of administration, reduced amount per

administration, or both) as compared with traditional methods of treatment
IIMMARY OFE THE DISCI O<IIRE I00001The nrecent diceeclaciire ic




[00010]In one embodiment, then, the disclosure describes a method of
treating a patient suffering from hepatitis C. The method comprises
administering to the patient a therapeutically effective amount of a
compound selected from nitaroxanlde, tizolcanide, derivatives of
nitazoxanide, and derivatives of tizoxanide. 1000111In another
embodiment, the disclosure describes a method for treating a patient
suffering from viral hepatitis. The method comprises administering to the
patient a therapeutically effective.amount of a first compound having the
structure of formula I: R1-NHCO-RZ2,. In formula I, Rl and R2 are
independently selected from moieties that provide improved stability of the
NHCO group in blologlcal f|UId and tissue. In one aspect of the
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n comprising a compourd selected
tradmmwnbdxa:f tteattmenainide, derivatives of nita7oxanide, and derivatives
of tizoxanide, or mixtures thereof, wherein the composition is suitable for
treating a patient sufferlng from hepatltlsC BRIEF DESCRIPTION OF
THE DRAWINGS [0002EMIdAZS: HE IISCLASUER illustrating the
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[00017]Figures 2a and 2b are graphs illustrating synergistic activity when
an HCV replicon-containing cell line is treated first with nitazoxanide and
then with nitazoxanide plus interferon alpha-2b. (00018]Figure 3 is a

. patient disposition chart showing the selection of participants for the
avnhariment deceribed in Evamnle B




[00019iFigure 4, described in Example 5, is a graph showing mean
guantitative serum HCV RNA levels over time for different treatment
groups. [00020]Figure 5, described in Example 5, is a graph showing
guantitative serum HCV RNA levels over time for different patients.
[00021]Figure 6 is a patient disposition chart showing the selection of
participants for the experiment described in Example 6. [00022]Figure 7,
described in Example 6, is a graph showing platelet count versus time for
patients administered pegylated interferon alpha-2b plus either Alinie or a
placebo. [00023]Figure 8, describéd in Example 6, is a graph showing
neutrophil count versus time for patients administered pegylated interferon

o S B Aot I

patient sEBEHRITLIQHLERRICI Tontioetnd emﬂssaammﬁw@m
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use as such may vary. It is also to be
‘ deﬁvatxmdﬁrﬁimdﬁm&mawdnnmmggcmgédm@% for the purpose of
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t mu &noted that’ as used in this specification and the
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xam or instance,” "such as 'including” and the like -
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[0&014]accept&blﬁtmsﬁiﬂmmtdwdaﬂyemcmh@ discloueidesaabre HEPHPCRHRE to,

. Salts, polymorp RdducimicrNiugaasdactivdvatives
compn ﬁnga és andp Fﬁ %SEEEE -Q(gm y

esucq modificatigns to th olecul g}jt
of m%maﬂwepﬁd@%@@?@?ﬁm%r@tﬂﬁb“‘&mﬁa %ﬂ %rag s

agent. herein refer to reduction in severity and/or frequency of symptoms,

elimination of symptom oru cause. preven s e §
100015 ccurrdRcE bR ‘B"t(? %3}5?8’!‘%%3 %gﬁ ylngfg%%%e %eég %%Aﬂ-l&fggg:ec fvein
the metHoaPeyrdanpeateiizehisedbengdiation of damage, or reduction in intensity

of infection. [00030]By the terms "effective amount her
(0001523 frdaxivee ARR6 L EheRe A CRRPEH PO IS {r?v%?ﬁ} i |s(fnsgqaeﬁtﬁ gi négr%o ?bekamde
tizoxanigk RS L RRONN R ABRuale @{mmmﬁm wechiffent; thereof in the

[00031]By harmaceutically acceptable” terial @at IS not
manufagis W&Pméiﬁﬁ%ﬁz?é%nl éui%ﬁ erlagI hb

incorporated into a pharmaceutical composition administered to a patient
without causing any undesirable biological effects or interacting in a
deleterious manner with any of the other components of the composition
in which it is contained. When the term "pharmaceutically acceptable” is
used to refer to a pharmaceutical carrier or excipient, it is implied that the
carrier or excipient has met the required standards of toxicological and

manufacturing testing or that it is included on the Inactive Ingredient Guide
nranarad hvy the 11 < Eond and Driind adminictratinn TOOOR2T1RY "natiant "




W020071081974PCT/US2007/000574 - 6 - [00033]The present
disclosure includes compounds of formula I: RI-NJCO-R2, as well as their
use in the treatment of hepatitis, particularly hepatitis C, and
pharmaceutical compositions comprising them. [00034]In one
embodiment of formula I, Rl and R2 are independently selected from
moieties that stabilize (i.e., provide impyaved stability of) the NHCO group.
By "stabilize" is meant that the NHCO group is less prone to reaction in
biological fluid and tissue as compared with an unsubstituted NHCO group

[00016bP- NI-HRGRIheRLINHGRAD N FRGR:R R J.;'f'% UbRp iRk SeiBSted from

compared with the analogous compound havin 3@1 ydrogen as either Rl or

nitazopggnid, dizesaniderdenivatives abaliagaatidieant doiyrbupsel fizwrenitagy mixtures
thered? NG HERGSRHGRTOOR REMEInRA P DAQ-AG NG BHR URHSHASHHC Repatitis C for a

reactions, hydrogenation reactions, hydration reactions, oxidation

predetiaminehacniod aitinccabemsin 2 rd e ST quDmed Reeprk i Himse threpatient is treated
with alB&EMR 585, ,h églgggvelg%ggggamde and tizoxanide. In

another embodiment, the compounds of formula | include nitazoxanide

[000156]d tizaXaniEcaTObORBIReArbTE A EPROGARS Sr Usel 04158 FeperiRsaieal aitazoxanide,
tizoxaRHRS U B RaybSHIH e %ﬁﬁ%&%&é&%ﬁ@%&%ﬁnﬁa?aum suffering

heterocycllc groups or a carbocyclic group such as an aryl or cyc
from hepstigisi-one example, Rl is a heterocyclic ring and R2 is an aryl,

[ooo1sdtionally, spsiitiirg ByRpe da-fhieeeyRRII SRR ANAIEESX ﬁH&H&% 349486 or more

of compounds of formula | includes compounds whereln R1 and R2 are

compays selfsieddTan aitsIeRils Sepsnide dajveREcohréiazoreaitacand dervatives of
tizoxat 0RO 36) hYRlAROMACLEMPPAMER Rl iR Seigpied from thiazole and

thiadiazole substitufed by one to three substituents, and R2 is benzene

[00013g]hstitutkestl) m@h@mésﬁeﬁ%ﬁh@%@p{emémmé@@m SQmHisiants compound
selectd@FrBrh ANS, ReINGUHS Ui BIk@vARISs St lLRRIKYAnBHEEHH ORI tizoxanide,

and functional groups. Speuﬁc examples include fluor, bromo, OAc,
or mixgures theryes, Womicihe crmrpsi SrHssulpfanaesingrepatient suffering from
hepatitig@939]Examples of the heterocyclic groups for Rl and R2 include
aromatic heterocyclic groups or saturated or unsaturated non-aromatic
heterocyclic groups (allcycllc heterocycllc group Such groups contain,
besides carbon atoRHRIER 12 3 GS

[900161eteroamg§is nwmliprﬁi@i%té‘ta m&&ﬁiﬁ%tﬂm g k AR
1to ifferent eter Q ms e e 1to INAdS O
mtm’ﬁaé[f‘?roatc%gh?% rigo

RS B 7/aTE 5 BEAIRIAGY Toplication in an

HCYV mhplison thatgningheidbatom” is meant to mclude oxygen atoms, sulfur
atoms, and nitrogen atoms. 11000401Examples of the "aromatic
heterocyclic group” include an aromatic monocyclic heterocyclic group
such as a 5 or 6-membered aromatic monoyclic heterocyclic group (e.g.,
furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl, thiazolyl, thiadiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl; 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, etc.); an aromatic fused
heterocyclic group such as a 8 to 12-membered aromatic fused
heterocyclic group (e.g., benzofuranyl, isobenzofuranyl, benzothienyl,
indolyl, isoindolyl, 1H-indazolyl, benzindazolyl, benzoxazolyl,
1,2-benzoisooxazolyl, benzothiazolyl, benzopyrartyl, 1,2-
benzoisothiazolyl, 1H-benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl, naphthylidiny), purinyl, pteridinyl,
carbazolyl, alpha-carbolinyl, beta-carbolinyl, gamma-carbolinyl, acridinyl,
phenoxazinyl, phenothiazinyl, phenazinyl, phenoxathinyl, thianthrenyl,
phenanthridinyl, phenanthrolinyl, indolizinyl, pyrrolo[1,2- blpyridazinyl,
pyrazolo[1,5-a]pyridyl, imidazo[1,2-a]pyridyl, irnidazo[1,5-a]pyridyl,
imidazo[1,2-blpyridazinyl, imidazo[1,2-a]pyrimidinyl,
1,2,4-triazolo[4,3-a]pyridyl, 1,2,4- triazolo[4,3-b]pyridaizinyl); preferably, a
heterocyclic group consisting of the above-mentioned 5- or 6-membered

aromatic monocyclic heterocyclic group fused with a benzene ring or
hatarncyelic arorin concictina of the ahnve-mentinned G- or A-memberad



1000431In one embodiment of compounds having the structure of formula

, I . In another embodiment, R2 is substituted aryl. | ther
W%r%ﬁ?%ﬁn, R2 is aryl that comprises 2, 3, or 4 substituentsr].) ¥§ }g%%@)ﬁggwsm

embodiment, R2 is aryl and comprises substituents in the ortho and meta

positions (relative to the point of attachment of the aryl group to the

carbonyl group of formula I). In still another embodiment, R2 is aryl

comprising 2 or more substituents selected from hydroxide, halogen (i.e.,

iodo, chloro, bromo, or fluoro), alkoky (e.g., OCH3), fluoroalky! (e.g., CF3),

ester (e.g., CH2COZ2Et), thioallcyl (e.g., SCH3), OAc, and alkyl (e.g.,

H3). [ bodim the compounds having the structure
IOG@?W]OCf form g %%i%e%%%é@ag% %‘é‘%g‘&gﬁgﬁlﬁ ity PSS ASTN Y PhaR aadICY
replicongnntaiviagvaldinsdetisrrs abfifshrethwitithsasdetivity thetheidnalegousnide plus
interfer60MpAKI; having hydrogen as either RI or R2. [000451In another
{GGGLS}embodEment, Rl and R2 are independently selected from substituted cyclic

groups. tRETOsRGRANSIspetSnshsstifenins o sslsrtigrovfmartintpants for

the expenmebs iesedbhdter Gbyclipigroups, wherein either R1, R2, or both RI and
ent, Rl and R2 are

gog19R2 areﬁ%;iﬁ) lly aromatic. In yet another embodi e |

{ ]selected roh%l%iéﬁ%gﬂ Sﬁt{ﬁe%y any ,pﬁételfo%%ﬁpgb St Rete Bigyitative serum
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three substituents jndependently Selected fro ; y (such'as
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- [09021)(such dSi Buer6risetylicasidis fouiioas MG GHREQREN AW participants for
the expéhﬁ@ﬂ?ﬂe@%? @?nt@:? g}gl@/g. In a still further embodiment, at least one of
Rland R2i ic’lna

and R2 is heterocyclic. In a still further embodiment, at least one of R1

[00022]5hg REEBMHDrisdesbehvddn Fanmpit6tdsoagnaph. dhoyeimansithelet count versus
time forgimbetimenti kieast %Qt%ﬁf&gfggrpﬁmﬁg}ﬁxg SIS CXﬁ%%gﬁ D% placebo.
{ﬂﬂozslselect%gfrom aromatic monocyclic heterocycles, aromatic fuse '

heterodyEES, B H8IRsH dmEtEBle o dy@&aant shawingestrophil count versus
time forgratiodinent]ditteasl poe/bid QnetRdEAMBESES ShReIMRGYEIG 8PP, placebo.

selected from furyl, thienyl, pyrrolyl, oxaz.olyl, isooxazolyl, thiazolyl,

thiadiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3- oxadiazolyl,

L2 4-oradiazoi el SEHONGANHBIEERTI LG BREzOY. 1,24

thiadiazolyl, 1,3,4-thiadiazolyl, I,Z2,3-ra ;1,20 l, tetrazolyl,
DEFINrfigiayA Ny Ndazinyd yFsRiginyl, pyrazinyl, triazinyl, benzofuranyl,
000247 1S0Pengofuranyl, benzothienyl, indolyl, isoindolyl, IH-indazolyl,
00024 R S SR, b iferbrod

enzox
unless ofgowies indumpet/1i8 200HO005T Aot Simbedzopaaityiar dosages, formulations or

thodslof RRNZRISAM riazolyl, quinolyl, isoguinalyl, cinnolinyl, )

Tm; ° quinazolinyl, qlﬁ%ﬁﬁ%ﬁig%gﬁné%%@pﬁﬁ%ﬁginyq?%ﬁrfgﬁ?ﬂ%lr?%ﬁed herein

ts for the RHROSHAT A1 ARG BRRYE I ST RPSMSPIL SR smendasuiniylicackiloybe

limiting phenoxazinyl, phenothiazinyl, phenazinyl, phenoxathinyl, thianthrenyl,
phenanthridin henanthrolinyl, indolizinyl, pyrrolo[1,2-b]pyridazinyl,

000zs1 A A TR L i hbrsso g apended claims,

the singylardf@rets 2.8 fryricaxirtheicelndi [Ruajbyefaietiny hnless the context clearly
diotates dulefoitiaz alold, Flonsithel & dtiarodalh-3 BlovIdaieiy
rolidinyl, dr y¥

v . tf%il oéﬁ??glt’iosage
azetidinyl, oxetanyl, thiethanyl, pyr tetrahydrofur ,

ER

form butpaf ErgAyioR oY R PRSI e nhideaep Hotimg), “anchctive agent”

refers to piperabinyticanyrabwiNckpaay Ke.Raligoally SHRIEWEIMIR IO 31 the like.

[00026] subst!txgr&t% dlnn 8ther eénbodlment, Rl is a heterocyclic group opgonally

! substituted with 110" S RUBLREERAGA PR SREHFO SR Mt sutssibidansmample,”

“for instangs.3 Sevieséhitindhgigtginmtiehe iibogiment R tdsntdiazaleRimples that

further cthigd enal ' i t jtuents. In a still further
o b b ESHst T tes ee
In a still further embodiment, Rl and R2 are both aryl, each optionally
substituted with 1 to 3 substituents. [00046]Examples of compounds that
have the structure of formula | include nitazoxanide, tizoxanide, RM-4803,
RM-4819, RIVI-4832, and RM-4850, wherein nitazoxanide, tizoxanide,
RM-4819, RM-4832, and R.M-4850 are particularly preferred. The

ctriictiireae Nf thece comnoniinde are chown in the followina lietr \WO



- 13 - e.g., acacia sodium alginate, polyvinylpyrrolidone, cellulosic
W 5)(! me! ncluding hydroxypropyl cgllulose, hydroxypropyl
Or;e hi/%el ulose, methyl cellulose, microcrystalline cellulose, %(ﬁ%r)// 52007/000574
cellulose, hydroxyethyl cellulose, and the like), and Veegum Lubricants
are used to facilitate manufacture, promoting powder flow and preventing
particle capping (i.e., particle breakage) when pressure is relieved. Useful
lubricants are magnesium stearate, calcium stearate, and stearic acid.
Disintegrants are used to facilitate%'rsintegration of the composition, and
are generally starches, clays, celluloses, algins, gums, or crosslinked
provided® SRS Hl8r B INGld e ik leMaterials such as silicon dioxide,. . .
t_ita%?lm dioxide, alumina, talc, ao%in, p?gvxll‘c)i%’rgg%aﬁ?&e}?% to'be ﬂmmng m
any fa'Sl}\’i’l]*erocrystalline cellulose, as well as soluble materials such as mannitol,
[66027]urea, sUBIese dETTIE8 REEWINS S PRAMILANRIICR AR ysed herein have
Surfactants%re Wgttlnﬁ)?asgrﬁnts, and may include ionic materials such as

the meaii, CORFISHY SRITSRISHE Aol R Gac bl kot e whidstiniagention
pertains FAd g 28y I bHods «08, haBdrialn ditniddr) o €QABAIER! R @RIGeREbed herein
- ' . ier for the .compositions.disclosed herein
R e G A F R e e
materialsprg desoribecielovi: dpesifistanmineiogived sertanponsepstancaubjeoted

descriptioncobiplogitakaniirenneniseshRg Byimplantation or injection in vivo.
Furthe%?re, irr%,one embodiment, bi%gompatible, materials do not illicit an

100028}, S ISIIORR (o 2 compound of the inyentions eriHEHs RS Garsdse

immune respo
specifiedidootapatiisienpaterissinkikdiatenadsihalare biggradibitscified molecular
tity bil?igdegradable.and.hi s 000551 Polymer carriers such as ,

ety biocomp%ible pgl(qJ m%ﬁw%?%?e%&%mgg%ﬁlﬁah%%é lrc(azlgﬁcﬁf/m’&r Wiy Breluding,

but not Hgutachity Fdtsuntt HbetPErciminesnsations; codolmennarganst, active
metaboliBead At IG) HMikeARHIBRHIR AT AN RO RRM QIRRABY are appropriate.
[060029] aIternaPﬂg é)locszk‘t%gcludm%“r‘gultlblock), star, comb, graft, an o

_ dendrimer-!iy%% OB R%erd 4 s WAl E o BiesliBRS i &réer B Ienlps dpn in
severity prstetiferorechiot sydiplems) e antoal 86 vithitoihe s60Re hdliSying cause,

. disglasur ' ' crasslinked and crosslinjcable .
e e e T S o Bt e U R G areappyiacte
therapy) o faRFAKETeatcHAR RGP o dAIME s OR isskittns dedribsty hereifedtan,
[00630] the m@@rﬁlé&@zbﬂ'ﬂvéﬁ*&ﬂﬁ@é@gﬁ%uﬁ?fﬁ@‘%&ﬂ%&iﬁ%ﬁf&?ﬁl%ﬁlepﬁ ofa
e

n é h rtﬁﬂn.the ctr.ossjinks comprise non-covalent and/or weakly covalen
cormpat w%g rmoTecuar BOHAST Y M presi st itsisahamenatiohtbe grag or agent to
provide @endpeisitibaSeot such bonds may form in vivo. WO :

000311 2007/G8]9 2 - 14 - [00056JSuitable bioerodible, . .
] s o oL A i BT G e Botogicaty
or otherwisg indgsirabledse) thp eNERIA-BupTbRaEerrRI0 LY (atiid oisamolydaitisl
soraposisioidhapoiy(shealidel sl ol asidh Pl SNSRI BRI recrs o
inter acthpo%ﬁ?u yfie aud%, gr%g/rale’rtg acid), polymers of anhydrides, poly(vinyl

cohol)s POy (EtRVIERE Viny @Q?é?é), ONRRE OB s BesRRRsition in

which it grppaménddriviiiveglindeont pliammicecabiage acgaiatine hyalikanic agid to a

h StRi&h -dervafi e.d., methylcellulpse,
BT ycko B Acy AL 1 AFTIE G SXCIPInt has mt the
required g atitrsminsienl carlimaaieeiiapnsitater telluibbeindetisd on the

Inactive BugeidRie, Gydioxyepardmeingeckuibssiih éﬁk?baﬁﬁéﬁigugﬁéH.a”S’
[00032] polys chﬁgges fibrinogen, poly(ether ester) multiblock copolymers,
poly(ethenZ85ah a%rpg%(lﬁ‘fglégn@%ﬂ%ﬂﬂ?’éﬁ&f’ﬁélﬁ(bﬁ‘f?f@h@eaﬂem is
desirabletelafitiitalate) byrosmmalerstlipplysiyhenaied, Inabithydparshecidshoman
individuddoly(hydroxybutyrate), polydioxanone, poly(alkylcarbonate),
poly(hydroxyvaleric acid), polydioxanone, degradable polyesters,
poly(malic acid), poly(tartronic acid), po/y(acrylamides), |
polyphosphazenes, poly(amino acids), poly(alkylene oxide)-poly(ester)
block copolymers, poly(hydroxybutyric acid), poly(beta-butyrolactone),
poly(gamma-butyrolactone), poly(gamtna-valerolactone),
poly(ddecanolactone), poly(trimethylene carbonate),
pOly(1,4-dioxane-2-one) or poly(l ,5-dioxepan2-one), or combinations
thareof (i e conolvvmeaere nf the conctitiient monomear 11inite hlende ate )



[00064]Dispersing agents are surfactants (for example, as described
in).in.combination with a solvent such as water. [00065]Plasticizer.
W(S;rgg&zg)‘r#g%%unds used to plasticize (i.e., soften) plastic and otl’bull)((?lgF nﬂl%?é??ii Jém 374

Examples include propylene glycol, acetyl tributyl citrate, acetyl triethyl
citrate, ptert-butylphenyl salicylate, butyl stearate, butylphthalyl butyl
glycolate, dibutyl sebacate, di(2-ethylhexyl) phthalate, diethyl phthalate,
diisobutyl adipate, diisooctyl phthalate, diphenyl1- 2-ethylhexyl phosphate,
epoxidized soybean oll, ethylphtha@l‘ethyl glycolate, glycerol monooleate,
monoisopropyl citrate, mono, di-, and tristearyl citrate, triaeetin (glycerol

{00033 friacetale), ristayk ‘Eifééf@sn@_@‘i’nﬁlﬁ%@é%B%t%é%ﬁi%d%'e‘??%ﬁ(ﬁﬁﬁ?ﬁ%%%&w{ﬁg-m, as

i 00_066]E‘xcr%gents are inactive ingredien at may be emp
well as sHigESiio AeRstmeY AEhsprtitsanatiewesty apetitis £iwviud phngesobutical
compos@xcipientamieifgineped in the literature (e.g., Rowe et al., Handbook of

Pharmagceutical Excipients, McGraw Hill, 2006). [00067]Visualization aids
{Oﬂ?gélare cor?w%_gﬁﬁgs %%%Ial ni\gigu ?ﬁgf%lj;%@n@r %ﬁ%&?%ﬁ%‘b‘é}tiﬁﬁ%ﬁcd from
moictieg Hipbs e iunibenenty iteieptviad stttk sipthe WHODSHSRAS By “stabilize” is

thAQIRSEaRY oMAagngt i ing (MRI).. visible light, ultrasound,
et or radiography, A%gq\%gﬁl' ?t?c?r?%%%%h%v&ﬂ %%%Oegg;r Ilerﬁﬁgba& L54R e

comparee wHB S HhstiBLEd NEICH OnD0E] B N AXPBL (RehSIERPESNBRE OFR2, and
the like}hihgrsentcdisglants INCIER N8 QISR BIRSE K@UY@}W&S‘%&%@%%@}@% R1 or

nts, present in an effective amount to preserve the composition and/or
R S S SRR B Dt RSB o-DAFaES DS roger-
carbon Eigailm&%nl@@ﬂﬁ@, ﬁmmﬂyﬂﬂl @@mﬂﬂ@ﬁﬁﬂﬂiﬁimwﬁaﬁﬁhﬁﬁwrﬁgenwon ;leactions,
hvdrati YRRNZ0RLE B roxybenzoate, etythromycin, 5-fluorouracil,

S methotrexdte, doxi)r.ug%i%l{,%r%?forgé?ﬁfﬁé%%,r ?ﬁ‘ée‘r%‘érn?% fhﬁo%’f‘gsm,
18083510z 1kp AP EHIS ARSI Sha somRmusle of forstded, ohibrébuianeiyanide and
tizoxanidenzylalasthel, xhbpeidhal eabebrashyio8ee A4S 1 SRERIG A6

like. [00069]Stabilizers include compounds such as antioxidar%tig?za%r%grg% and
usSed to inhibit or retard decomposition reactions that include, by way of
[00036]exampla, axitatverbadiions, ExampRa afstablizenibaiudedutviatedsticuted
cvelie ,tg{q;pgggq:,! Qgp(glﬁl ; hydroxyanisole (BHA), gscorbic acid,

¢ gethylene d?éa?mine te'fjtr-%g%g{[%%%% %E%%Ti%’,pﬁo%‘é%réé‘?lgﬁéé‘ﬂ{/%af%ﬁwﬁ%ﬁh%%ﬂ“ aryl

or cyeloglich geoupnHBEE SHarRiekds Ahetaaryiblid mogimshBctrimaid, optionally
substitugekbie @ﬁd&ﬂde@%%@ﬂf@&&loﬁb&ﬁ&%&%%%‘éﬂ% l@?@&g&%ﬁlﬁg o mula 1
includedLESUISOn ttlvetrleof.n@fur her contain porosifying agents that achieve

greater Suriace area of, 18r dxarpROBPRHRES: sRaetionalnprbstdnted by one
to three pabsitfyéntsagents include inorganic salts, sucrose, surfactants, small WO

100037} 200 T AR GHIERIRRRIRE ey € salIOlea A I RO S ot

beti deg}radmg polymers, thermoreversible polymer preci
substitutgd by aneitoiirssspiegiiensy Hh B Aisdneoiastbstitgedtmonetb akree
substitua@tiyer active ingredients, when present) in the compositions disclosed

hereinwill depend.on, a number of factors and will vary from subject to
00381 R oy ST BB heE S BF Bt A SR,
fluoroaligylgastay Mmgmmmmmosm@iﬂmd@@ﬁl&tm@m #i®ro, bromo,
OAc, cpigp@?gfmg@@ﬁg@&ggtg@ﬁgygggﬁzogﬁgeﬁgmgoms, the patient's age,

weight and general condition, and the judgment of the prescribing

(000397 pnysiclaraiey ofifeheteinpsdimeinues dorpbsindRedmpridesmmatic

heterocyciimpaund of iatiaiad a5 aRAGMEPISNLAN AL MITAEEMIC M ups (alicyclic
heterocy2E&e %abl? garer. The carrier may .he used in any convenient amo%ng
“relative 1 theugct%/rglﬁjﬁe‘fﬂ?%n{ﬁr‘?é‘ﬁ\?éﬁﬁﬁ%&%ﬁeaéé‘?ﬂéfr?Bﬁahﬁi?é%fom

(preferabdpentochirstarpdtom(al aur@. pridetzds pboti 200408 t0r( S PLNI G MR ain
IcAdi le of this embodi , the composition

o L e e e As used
carrier. In another example, the composition comprises the active agent, a
carrier, and one or more additional components such as those described
herein. In a still further example, the composition comprises the active
agent, a second active agent, one or more carriers, and one or more
additional components. [000731Compounds having the structure of

formula | as disclosed herein are useful as medicaments and as active
anante in nharmaceariitical corrinncitinne In one embodiment <irich

tizaxani



[00076]Administration of the compositions described herein may be
whiesk it using any appropriate mode of administration anc% 07000574
form. Thus, administration can be, for example, oral, ocular, buccal, rectal,

topical, parenteral, transdermal, transmucosal, sublingual, by inhalation

(using either solid or liquid compositions), or via an implanted reservoir in

a dosage form. It will be appreciated that the most suitable route in any

given case will depend on the nature and severity of the condition being
treated and on the nature of the p'a?tl"cular form of compound of formula |

which is being used. The term "parenteral” as used herein is intended to
herein, iR6ldR: FaERYSMPNS? %JQ&IAE&QSQi;géma‘é@%%&&*%td%&?g%[ﬂlﬁktﬁ%%, and nitrogen
g !ntramusculqr injection. The term transmucqsal as used herein is

"-intended to include, for example, rectal, vaginal, buccal, sublingual, and

{06040]penile EdmimbtratiDihcThecieamc ithatabpeliAsruagd ReraitisineRdad: to

' igpgl i ia the naose ar the. mouth, and includes instances .
monocy\%\}ﬁ(ﬁ%?n ab _glrgpt%rr\lé %}) fhe cgﬁnap%rsgl i%ﬁr%%lggFﬁrﬁdﬁﬁ@’{lﬁﬁﬁﬂ%”xﬁ@ﬂl&?%ﬁn’cwllc
group (Ggarfipd; thicrrbcasaohvbraranks, ssehsamdylh fiiaselyandiitbably], isothiazolyl,
imidazolAMipiSkaYaMienRINs R MEAN loaAS planis. allied ARYWherS.

on or positioned anywhere inside the body, includirig
1.2,3-thggitl o ARt lobdst iatbrzalhin Botte s Y@ riaolyl,
teﬁ&oimwmdmﬁﬂl@ﬁﬂwlﬂw(%gg% ﬁ‘i’é@%@i?* é&l%ﬂﬁa?&ﬁ%mg fused
thi and sgibcytaneously. ependjng on the intende
et e LA Vo B IBIPTRaybe s
benzofuzgmyl, denbiecwrafyma sl dsnzsthdenstaingidy b isbletplybapdledarcplet, an
benzind@2SBEObahiskigo B BUSPARSIOR 858 THT I AN B &8 E?i,ggéhgogyxbaglm,e 1,2-

b ._suppository, granules, pellets, beads, a film, a powder,” a spong

emo‘s‘ﬁigg%ﬁ ngf‘ngFféoéﬂﬂ?G&YMumlc&ﬁ&}Bgﬂﬁ}dﬁ sénnplivet auntebisrge

quinoxaforp, sqithmmfﬁysingmmm@mqimgi,@Wﬁ@iaglgeéﬂﬂ@oh&@aemrciarboimyi,
- | t t_e mposition. ¢o rses a reservolr sucn as In an imp ant

bt e EO LA LRy, pheian

phenoxwg}smmm@mmm@nm@smhmwum@gezinynspm&{e,zu

b}pyﬁd&iﬁ?@ﬁ@ﬁ%fg cooypRtienal methods @9}%’}}&!9@5’%&%@1‘:@1%&@%

imid harmaceutical formulation and described iri the pertinent texts
imidazofj s D8 REHAEbh TR SERIARY hridZtenee ol BRainudgyl, 1.2,4-
triazolo[(ﬁEﬁéfCMrRiﬁidM@@}z Bw@&eé?m Qnexa;%ﬁgﬁﬁ g?@;g%%%?@%b%w-

: ,:0f the sul age forms is proyvided infra. | Formulations
o S A R DF b Rt 1 GEPR A BA v rpenzene
ring or hgleeepiilie gredprransiving g fonhabtetsprbohedotainBigrambered aromatic
monocyPliedRIIEUDER-AROUNTRfA GAMRRLOLQ! (A L1 RS, POWIEL A .q 5. or 6-

b ‘9 anules, as a solution or a suspension in an aqueous Or non-aqueous

member |éﬁiré’f%?‘ CERTEY T NGREteEPsHEtisr $FRB-emulsion. Such formulations

[06041] may b&premdeedhitariycuianietetitad afyearmacy Whighdeduosthgembered
feral f Rringingd lation. the active compound and a suitable .

et O ORGSR LA BRI, o

heterocyplisogropia (bighatis hssermanolisczoveusicly stantamy tablet diogesstegny ],
. thiethanyIlQSREMIEMSNG REAUHPMSAIN aﬂgigﬁpﬂ‘%ﬁe{%ﬁ&% @Pﬁéfagaggiﬁﬂﬂa"y
|

morpholSS tajn inactive th’rmaceut,lcally accep carrier mat
rpholinyd, H QP RERRRIY, iR EPLlles may be either hard or soft, and are
[00042] generdtiyomadelaidetatino Staiepoanasaelidiosihaatasalr-dheaialia 1, v is
het capshles.preferred. Two-piege hard gelatin capsules are preferably
eI ealed, such as %v?%ﬁdégg%ﬁ %qaﬁsdé or 'iﬂ%yﬁlé: : %’gg’ ?Bpﬁgrﬂb%?etematoms- In

yet anothgp giHd I IHe Bkis rebuitutet actooafdiamdaaynpitad sPpes Wielatoms, In
yet anotiteeHbesSimaie RISiand:Bstheds, fﬁib@fﬁﬂ@%‘?ﬂ%@?%@?&ou s ﬁelected from
es

4 droxicfah rmace ticals.Qral dosage forms, whether tablets, capsuies:caplets, or
4 Sarticurates! fray AP-(HEr e, BeTEmTIHHI Yo A W hiBEd Qe Figlaliuaroalky!
sustained release of the active agent over an extended time period. For
example, as will be appreciated by those of ordinary skill in the art,
dosage forms may be formulated by dispersing the active agent within a
matrix of a WO 2007/081974PCMIS2007/000574 - 20 - gradually

hydrolyzable material such as a hydrophilic polymer, or by coating a solid,
AdAriic-containina docane form with crich a matarial One avambnle nf a

atom



be formulated as a depot preparation for controlled release of the active

referably sustained release over an extended time period. These
W@%&%ﬂrﬁ%e/?elease dosage forms may be administered by impﬁxgr?{gt?'&%ﬂmm 0574

(e.g., subcutaneously, intraperitoneal, intramuscularly or by intramuscular

injection). [00087]Formulations suitable for rectal administration are

preferably presented as unit dose suppositories. These may be prepared

by admbcing a Compound of formula | with one or more conventional solid

carriers, for example, cocoa butte® and then shaping the resulting

mixture. [00088]Although the compositions disclosed herein will generally

(e.g- CngpgS ] ”é?éér‘?,:;ﬁgé%‘ftﬂ)@B%%tﬁglyc&%”%@%ﬁ?&%éiran@ ARIRIANRY Ly, For

ot, ott es of administrdtion
examplepBd 7ingnarip eTsuisrtarbioszde 22 - are suitable as well. For

[00043] exam%oﬁg@}ﬁbﬁfﬁﬁﬁﬂmﬂcﬁﬁdﬁgﬁﬁ@s%\&%@& prefaiablyUsiRghda I, R2 is
suppository that contains, in_addition to an activel?ﬁfnt, excipients such,
aryl. In apother epbatimeRa R RGR YRS B hallaY S AR A ERDSS T Ao ls 2!
that confi€saisy, p;&paredwtmsmdard:@xm;pimﬁﬂdmpm indhd afid Theprises
substitu@n*%é‘”r?ﬁ?ee%}{%%' é&?&“&é’%‘%@l jghihe nyentanmay also e formulated 1L v
In ajiatlon, e.g.,asaso UI[)IOH INn saline, as a dry owaer, or as an aerosol. .
group [0s0gshewil Broup pictiaredaiitithetdbanodsit enebdidenssd ok e prphggmprising

2 or mo&%ﬁﬁ@ﬁﬁf@lﬁ@md&?&km %?M&,%@Q&W'&S; @&%D c%ﬁ(f%,%ﬁ!mo, or fluoro),
administration (e.gal tablets). The formulations mai also be pre‘eg?red and

alkoxy (5gck Qfddsasmeitptidde ot thediitris ot as- s o (RO (e- 8-> SCHa),

OAc, an@afenm admifigiration, such as for topical administration (e.g., creams),

transmembrane .administratign. (e.q. . arimplantation. 90
00 B e O R PR D T R LTS e
reactivitg ifaile 1o ¢He srrandeutiseomaainibisdidn e tenasehplsanasciserbised

compard?€4HH VWL PeRisalwhsr eatriedioubryebapatindialahoHy 3:H3Y8 40 SIRMR] or R2.
104 weeks, but may be carried out over a periqd longer than 104 weeks

19004513 mdg SR ERBERE IrlcTifa, ForEiERmiEnE selrhbirom

substituteipatiliz Grosipg thedsmneehdgdtic gesed hedeitiwildyeieadysickolyeups, and

dministration of the compqunds over a.perigd of 12 or 4 ks ..
1
s B e AL R o Vo e R #oponaty

aromaticoimtirde discrssbedieeth Bicbisharerietinddreonmpnbiseprituted aryl,
heteroal5RRHSIRG:SHERERMPAURES, dNORGIRMRALIMBR cACHDRASAL HEVARE WBstituted

structure of formula | is agministered in cor%mction with an additional
heteroeyglif, dm yeh iR DR R Zrdriteriforreh e RLigHg b from one to
three subhgrieron sndeperibed erdirutdd & eoniid Ndbhalingthesstiuetusestifoxy), bale

(such asf%w?sggﬁﬁ&%%%g%&agﬁ%%%g%%ﬁgﬁmigﬁt%?&%éeﬁ?%f%m (such s

administ art of the sa or they may
OAc, anghirihicterEdinad fricatrbimpdspioiopiiidh gt sibafardier embodiment, at
least onﬁ%%%@?ﬂ@@ih@%ﬁﬁbﬂ?&%%&fﬁ[mﬁif?i%&ﬁ}ﬂf@cﬁiiﬁ&xﬁﬁﬁ ﬁ?:@sﬁlﬁﬁxb of R1 and
In one embqdiment, a patient suffering from hepatitis C is first
R2 com g LT St T S I 6: 6Py PORE B fdEes: one of R1
and R2 disolpsed héreiwrdanahig gheustrettatedof-fornautank ticha chureticiicdidteeccycles,

aromati? EQSEHQ%?%PEIQQ %@n%ﬁ-%&%%ﬁg ﬁ&%%@y&%ﬁxﬁ%ﬁﬁ?\fg&?ség %%&B%diment, at

or example between about 1 week and about 12 weeks, a rther

least ongpfRAlansbRrcetmitibws £ helsrosrelisdorn seeksd frmpfundathienyl, pyrrolyl,
oxazolyREHEEXSAANOWRGSIDSCUUnYINY 3 sRRlME R PRAREMRAI§IDAbRYI, 1,2,3-

. pretreated patignt is treated with either.an interferon alone_or an interfero
oxadiazBl§ TR a8 G ) b S TR |2
thiadiazelyictufedefifrdmdal il Ang. o tieroites feas desdhadterdyl npayidel uspddaziny,

pyrimid_?_r#g?(?mg9ﬂt%9ﬁ1¥\(%&89%9%?%€&% £{0R9 i1 REH

urationi of the tréatment period will be any duration that is require tol’
isoindokybt diH-ird arsdirk praspulzeldnbannrtisrily he-betrasnosasntyt. dspzothiazolyl,
and about 12 months or longer. For example, the treatment period may
comprise weekly injections of an interferon, and may involve a single
week of treatment, 2-4 weeks of treatment, 4-12 weeks of treatment, or
more (such as 6 months, 1 year, 2 years, or indefinitely).

[00093]Examples of regimens that are suitable for administration of the
cromnoiinde diceeclocead herain inchiide the followina: 24 weelke nf



hepatitis. [00098]It is to be understood that while the invention has been
ribed in conjunction with the preferred specific embodiments thereof
W f?@%é%?z%étion above as well as the examples that follow aré WMS&”'{%OOS”
illustrate and not limit the scope of the invention. Other aspects,
advantages and modifications within the scope of the invention will be
apparent to those skilled in the art to which the invention pertains.
[00099]All patents, patent applications, and publications mentioned herein
are hereby incorporated by refererice in their entireties. However, where a
patent, patent application, or publication containing express definitions is
benzopy rat 1efer these injtj Id be understoqd
T S e p R D T
qum&m{)\iﬁﬁﬂ%ﬂ&?’%‘%‘uﬁ thakerinot + Rk hekidingle Porind. tesaristinyis carbazolyl,

alpha-caapelagliorindaabiulal, theeaitas 96 35 ARRIEAHAN ESOMPILES phenothiazinyl,
henazir?l(AMgnL%a %critvtrgl\( tGél ST HCV REPLI ATION‘%grOOJOO].ntlv[rQI

P Clivity OF mtazokamis HrakAnmis " Bhsaamhrahavs-edadeinyl.
pyrrolo{gydidiveviderimde syearitdiv e differadyH GMdephitnD-apihings; hidAYéH, 2

alpvridviu iC £ (Blight et al.. 2000, Science .
e T XTI T N
1.2.4-triggolo 4 gehitypdasem lepyiresh sreidiBig hretaly L 2D08hduylnairoslidiny],
L s SR .
inerazi | & y u - Irology, : £ ;

P O e UL By Ul ety Beppngepmothe
embodirgeat.iit/bivedbstriakpaks ageupf o pWShabl sib L B0t 2AMifNn ap e maRtuents and R2
. ofeilg ihawiri ; S iffer apd K;irrx egaard, 9,

s anl %tgr}/#g o%%%%{gyg‘gg%\%i%%:%% ;2%?(?%5)&2 s eégnlg)r%%gr%%trucfs‘

thiazole gr fuadiopalaranapallerabsooved yothralod ViettgyenE dossse06) ther
embodirte0 101 A phersl agidhalnr RAcALeSHGAMPIUHA WassdRISININSd 881 further

. preyiqusl ribe kuse eta)., 2005, Antiviral Research 65:23-34).
N S e L A o R T e S el
[00046] 96-welEptatgde Coipoyndsdsehatdiddecidaiy-fotthref taymin fresihude
nitazoxa RSB LRI HRALRON S RRCIANS le5h dass o compound, anivical
ridi ARsis O intracdl

. activity was determined by blot hy zation analysi facalluiar HCV
nitazoxapide, (roxagidReRibthy fid Bietttd By BI85 atyaniciler ¥ Osaterred. The
structurck GDheSEsenarslsalasivibbingex wergaslsulatggifor each compound

tested in a replicon cell line. ECso drug concentration producing a 50%
reduction of intracellular HCV RNA relative to the average levels in
untreated cultures. ECoo = drug concentration producing a 90% reduction
of intracellular FICV RNA relative to the average levels in untreated
cultures. CCso = drug concentration producing a 50% reduction of neutral
red dye uptake relative to the average levels in untreated cultures.
Selectivity index = CCso divided by ECso. ECso, ECoo and CCso values (
standard deviations [S.D.]) were calculated by linear regression analysis
using data combined from all treated cultures. Median ECso and ECoo
values were calculated for each compound based on the results for
determined for the five different replicon cell lines. [000102]Nitazoxanide
and tizoxanide were provided by Romark Laboratories, L.C. (Tampa, FL
USA). Recombinant interferon a-21) was purchased from PBL Biomedical
Laboratories (Piscataway, NJ USA). Ribavirin was purchased from
Sigma-Aldrich (St. Louis, MO USA). 2'-C-methyl cytidine (Pierra, et at
2005, Nucleosides Nucleotides Nucleic Acids, 24:767-770) was
purchased from Moraveck Biochernicals, Inc. (La Brea, CA USA).
Interferon a.-2b was solubilized and/or diluted in sterile
phosphate-buffered saline (PBS)/1% BSA as instructed by the
manufacturer. Ribavirin, nitazoxanide, tizoxanide and 2'-C-methyl cytidine
were solubilized in 100% tissue culture grade DMSO (Sigma). Stock
solutions were stored (-70 C for interferon a-2b, -20 C for nitazoxanide,
tizoxanide, ribavirin and 2'C-methyl cytidine) in quantities sufficient for a
single experiment and used only once. Daily WO
2007/081974PCT/US2007/000574 -26 - aliquots of test compounds were

made from the <toclk ealiitinone in indinzidiial fithee and <tored at the
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{00047} As described below, the compositions of the current disclosure comprise, as an
active agent, compounds having the structure of formula Iin a pharmaceutically acceptable
form. If desired, the compositions may further comprise one or more additional active agents
(also described in detail below). Where it is appropriate, any of the active agents may be
administered in the form of the compound per se, and/or in the form of a salt, polymorph,
ester, amide, prodrug, derivative, or the like, provided the salt, polymorph, ester, amide,
prodrug or derivative is suitable pharmacologically. Where it is appropriate, salts, esters,
amides, prodrugs and other derivatives of the active agents may be prepared using standard
procedures known to those skilled in the art of synthetic organic chemistry and described, for
example, by J. March, Advanced Organic Chemistry: Reactions, Mechanisms and Structure,
4th Ed. (New York: Wﬂewanterscience, 1992). For any active agents that may exist in
enantiomeric forms, the active agent may be incorporated into the present compositions either
as the racemate or in enantiomerically enriched form.

[00048] Compounds having the structure of formula I may be prepared according to

literature methods. For example, the preparation of compounds 1a and 1b are described in
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U.S. Pat. No. 3,950,351, and WO 95/28393, respectively. Synthetic methods for the
preparation of analogues and derivatives of 1a and b, as well as other compounds having
structures that fall within the scope of formula I, employ known procedures that will be
apparent to the skilled artisan.

[0G049] Pharmaceutical compositions according to this disclosure comprise a
compound having the structure of formula I, as described herein. Such pharmaceutical
compositions may also comprise: (1) one or more additional compounds having the structure
of formula (I); (2) one or more pharmaceutically acceptable carriers as disclosed herein; and
(3) one or more additional components as described herein. The compaositions may contain
from 0.05% to 95% by weight of the active agent(s), with the pharmaceutically acceptable
carrier(s) and any additional .components forming the 5% to 99.95% by weight that remains.
[60050] One or more additional active agents may be included in the pharmaceutical
compositions and methods of treatment described herein. In one embodiment, the additional
active agent is effective in treating hepatitis. For example, the compositions may include one
or more additional therapeutic agents useful in treating hepatitis C such as ribavirin and
immune-stimulating agents such as interferons, including interferon a-2b, a derivative of
interferon o-2b such as a polyethylene glycol-conjugated form of interferon o-2b, interferon
o-Za, or interferon alfacon-1. Specific examples also include Omega IFN (BioMedicines Inc.,
Emeryville, CA); BILN-2061 (Boehringer Ingelheim Pharma KG, Ingelheim, Germany);
Summetrel (Endo Pharmaceuticals Holdings Inc., Chadds Ford, PA); Roferon A, Pegasys,
Pegasys and Ribavirin, and CellCept (F. Hoffmann-La Roche LTD, Basel, Switzerland);
Wellferon (GlaxoSmithKline plc, Uxbridge, UK) Albuferon-u {Human Genome Sciences
Inc., Rackville, MDY); Levovirin (ICN Pharmaceuticals, Costa Mesa, CA); IDN-6556 (Idun
Pharmaceuticals Inc., San Diego, CA); IP-501 (Indevus Pharmaceuticals Inc., Lexington,
MA); Actimmune (InterMune Inc., Brisbane, CA); Infergen A (InterMune Pharmaceuticals
Inc., Brisbane, CA); ISIS 14803 (ISIS Pharmaceuticals Inc, Carisbad, CA/Elan
Phamaceuticals Inc., New York, NY); JTK-003 (Japan Tobacco Inc., Tokyo, Japan);
Ceplene, Pegasys and Ceplene (Maxim Pharmaceuticals Inc., San Diego, CA); Civacir
(Biopharmaceuticals Inc., Boca Raton, FL); Intron A and Zadaxin {RegeneRx
Biopharmiceuticals Inc., Bethesda, MD/ SciClone Pharmaceuticals Inc, San Mateo, CA);
Levovirin, Viramidine (Ribapharm Inc., Costa Mesa, CA); Heptazyme (Ribozyme
Pharmaceuticals Inc., Boulder, CO); Intron A, PEG-Intron, Rebetron, Ribavirin, PEG-



Air: ""g Interferon a-2b (1151011) AVA51.5 0.28.2 0.8 >10000
W@Q&Q%;{Q,—;}-Neo 2.10.29.4 0.9>10000 >4762 JWT 0.77 O

510000 512987 4-3-10 0.86 0.06 5.7 0.4 >10000 >11627 Ré)‘?ré?gi%(’g@i"m
3.6 0.2 >10000 >24390 Median

212 -

Intron/Ribavirin (Schering-Plough Corporation, Kenilworth, NJ); Zadazim (SciClone
Pharmaceuticals Inc., San Mateo, CA); Rebif (Seronc, Geneva, Switzerland); IFN-§ and
EMZ701 (Transition Therapeutics Inc., Ontario, Canada); T67 (Tularik Inc., South San
Francisco, CA); VX-497 (Vertex Pharmaceuticals Inc., Cambridge, MA); VX-956/LY-
570310 (Vertex Pharmaceuticals Inc., Cambridge, MA/ Eli- Lilly and Co. Inc., Indianapolis,
INY; Omniferon (Viragen Inc., Plantation, FL); and XTL-002 (Biopharmaceuticals Ltd.,
Rehovot, Isreal).

[06051] In addition to or instead of anti~hepatitis agents, pharmaceutical compositions
and methods described herein may comprise one or more additional active agent as
appropriate. Additional active agents include those effective in treating disorders of the
endocrine system such as diabetes and hyperinsulinemia. Examples of anti-diabetes agents
include insulin, pramlintide, exenatide, sulfonylureas (e.g., chlorpropamide, glipizide,
glyburide, glimepiride) , meglitinides {e.g., repaglinide, nateglinide), biguanides (e.g.,
metformin), thiazolidinediones (e.g., rosiglitazone, troglitazone, pioglitazone), and a-
glucosidase inhibitors (e.g., acarbose, meglitol). Such active agents may be administered
either prior to or concurrently with administration of the compounds disclosed herein in order
to regulate plasma levels of insulin. When administered concurrently, such additional active
agents may be administered as part of the same formulation with the compounds disclosed
herein, or they may be administered in a separate formulation. Similarly, other active agents
such as those effective in treating diseases of the liver may also be used with the compounds
disclosed herein.

[06052] Pharmaceutical compositions comprising the compounds of the disclosure that
are suitable for the uses described herein may also comprise a .pharmaceutical}y acceptable
carrier, Appropriate pharmaceutical carriers may depend, for example, on the method of
administration of the compositions, as will be appreciated by one of skill in the art.

160053} Pharmaceutically acceptable carriers may be solid or liquid, or mixtures thereof.
Pharmaceutically acceptable carriers are materials such as binders, lubricants, disintegrants,
fillers, surfactants, emulsifiers, coloring agents, and the like. Binders are used to impart
cohesive qualities, and thus ensure that the composition remains intact (e.g., as an implant or
tablet). Suitable binder materials include, but are not limited to, polymer matrices, hydrogels,
starch (including com starch and pregelatinized starch), gelatin, sugars (including sucrose,

glucose, dextrose, and lactose), polyethylene glycol, waxes, and natural and synthetic gums,
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e.g., acacia sodium alginate, polyvinylpyrrolidone, cellulosic polymers (including
hydroxypropy! celiulose, hydroxypropy! methylcellulose, methyl cellulose, microcrystalline
cellulose, ethy! celluiose, hydroxyethyl cellulose, and the like), and Veegum. Lubricants are
used to facilitate manufacture, promoting powder flow and preventing particle capping (i.e.,
particle breakage) when pressure is relieved. Useful lubricants are magnesium stearate,
calcium stearate, and stearic acid. Disintegrants are used to facilitate disintegration of the
composition, and are generally starches, clays, celluloses, algins, gums, or crosslinked
polymers. Fillers include, for example, materials such as silicon dioxide, titanium dioxide,
alumina, tale, kaolin, powdered cellulose, and microcrystalline cellulose, as well as soluble
materials such as mannitol, urea, sucrose, lactose, dextrose, sodium chloride, and sorbitol.
Surfactants are wetting agents, and may include ionic materials such as fatty acid salts and
non-ionic materials such as PLURONICS™™ (such as F-127, 1.-122, L-101, L.-92, L-81, and
1L-61).

[60054] For example, the pharmaceutically acceptable carrier for the compositions
disclosed herein may comprise one or more biocompatible polymér. By “biocompatible™ is
meant a material that does not illicit an adverse response when subjected to a biological
environment such as by implantation or injection ir vive. Furthermore, in one embodiment,
biocompatible materials do not illicit an immune response when administered in vivo. Unless
otherwise stated, biocompatible materials include materials that are bioerodible, -
biodegradable and bioresorbable.

{00055] Polymer carriers such as biocompatible polymers may be homopolymers or
copolymers of any of the monomer units described herein. Furthermore, copolymers are not
limited to any specific architecture, and may consist of random, alternating, block (including
multiblock), star, comb, graft, and dendrimer-type copolymers, as well as combinations
thereof. Blends of more than one bicerodible polymer are also within the scope of this
disclosure. It will be appreciated that crosslinked and crosslinkable polymers may be used as
long as such crosslinking does not adversely affect the material’s ability to form the
compositions described herein (e.g., the material’s ability to bioerode). For example,
reversible crosslinks (wherein the crossiinks comprise non-covalent and/or weakly covalent
intermolecular bonds) may be present prior fo administration of the compositions, or such

bonds may form in vivo.
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[00056] Suitable bioerodible polymers may comprise poly(orthoester)s, poly(lactone)s
such as poly(g-caprolactone) and poly(y-caprolactone), poly(lactide)s, pbiy(iactic acid),
poly(glycolide)s, poly(glycolic acid), poly(ethylene terephthalate), poly(butyric acid),
poly(valeric acid), polymers of anhydrides, poly(vinyl alcohol), poly(ethylene vinyl acetate),
polymers of a-hydroxycarboxylic acid and derivatives thereof, albumin, collagen, gelatin,
hyaluronic acid, starch, cellulose and cellulose derivatives {e.g., methylceliulose,
hydroxypropylcelinlose, hydroxypropylmethylceliulose, carboxymethylcellulose, cellulose
acetate phthalate, cellulose acetate succinate, hydroxypropylmethyleellulose phthalate),
casein, dextrans, polysaccharides, fibrinogen, poly(ether ester) multiblock copolymers,
poly(ether)s such as poly(ethylene glycol), and poly(butylene terephthalate), tyrosine-derived
polycarbonates, poly(hydroxy! acids), poly(hydroxybutyrate), polydioxanone,
poly(alkylcarbonate), poly(hydroxyvaleric acid), polydioxanone, degradable polyesters,
poly(malic acid), poly(tartronic acid), poly(acrylamides), polyphosphazenes, poly(amino
acids), poly(alkylene oxide)-poly(ester) block copolymers, polythydroxybutyric acid),
poly(beta-butyrolactone), poly(gamma-butyrolactone), poly(gamma-valerolactone), poly(d-
decanolactone), poly(trimethylene carbonate), poly(1,4-dioxane-2-one) or poly(1,5-dioxepan-
2-one), or combinations thereof (i.e., copolymers of the constituent monomer units, blends,
etc.).

{00657] Examples of biodegradable polymers include synthetic polymers such as
polymers of lactic acid and glycolic acid, polyanhydrides, poly(ortho)esters, polyurethanes,
poly(butyric acid), poly(valeric acid), and poly(lactide-co-caprolactone), and natural
polymers such as alginate and other polysaccharides including dextran and cellulose,
collagen, chemical derivatives thereof (substitutions, additions of chemical groups, for
example, alkyl, alkylene, hydroxylations, oxidations, and other modifications routinely made
by those skilled in the art), albumin and other hydrophilic proteins, zein and other prolamines
and hydrophobic proteins, copolymers and mixtures thereof. In general, these materials
degrade either by enzymatic hydrolysis or exposure to water in vivo, by surface or bulk
erosion

[06058] The components of a composition may be distributed homogeneously
throughout the pharmaceutically acceptable carrier, or localized regions of concentration
gradients may exist. By “homogeneous distribution” is meant to included instances of

molecular homogeneity as well as bulk or macroscopic homogeneity. For example, the active
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ACTIVITY OF NITAZOXANIDE AND TIZOXANIDE WITH O

ANTI-HCV DRUGS [000104]Activity of combination treatments with
nitazoxanide plus interferon a-2b, tizoxanide plus interferon cc-2b,
nitawxanide plus 2'-C-methyl cytidine and tizoxanide plus 2'-C-methyl
cytidine against HCV replication V\igre evaluated in the AVA5 replicon cell
line using the methods previously'described (Okuse et al., 2005, Antiviral
Research 65:23-34). Analyses of interactions between compounds used
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solutions may include salts, buffers, and the like. Non aqueous liquid carriers include, for
example, fatty oils, such as olive oil and corn oil, synthetic fatty acid esters, such as ethyl
oleate or triglycerides, low molecular weight alcohols such as propylene glycol, synthetic
hydrophilic polymers such as polyethylene glycol, liposomes, and the like

[00666] In addition to one or more pharmaceutically acceptable carrier, pharmaceutical
compositions comprising one or more of the compounds disclosed herein and suitable for the
uses described herein may also comprise one or more additional components. Additional
components include, for example, salts, buffers, penetration enhancers, absorption
accelerants, gel forming materials such as polymers, visualization aids, dispersing agents,
stabilizers, excipients, and plasticizers, '
[60061] Buffers are compounds or solutions that are employed to aid in maintaining
the concentration of an analyte within a desired range. For example, pharmaceutically
acceptable pH buffers are used to maintain the acidity or basicity of a solution within a
pharmaceutically acceptable range. Buffers for use in the compositions disclosed herein may
be any known or hereafter discovered buffer.

[60062] Penetration enhancers include compounds that enable or enhance permeation
of compositions across boundaries such as membranes. Examples of penetration enhancers
may be found in the relevant literature (e.g., Percutaneous Penetration Enhancers, Smith and
Maibach, eds., CRC Press, New York NY, 2005) and include cyclohexanone derivatives,
cyclic monoterpenes, pyrrolidones, dioxolanes, 1-dodecylazacycloheptan-2-one (Azone),
dimethylsulfoxide (DMSO), and limonene.

[00063] Gel forming materials may be polymers or non-polymers, and are generally
able to form a gelatinous network. In one embodiment, gel forming materials are able to form
gels in vivo, whereas in other embodiments, gel formation takes place ex vivo. Examples of

gel forming materials include collagen, chitosan, pectins, hyaluronic acid, and the like.
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[00064] Dispersing agents are surfactants (for example, as described herein) in
combination with a solvent such as water.,
[00065] Plasticizers are compounds used to plasticize (i.e., soften) plastic and other

materials. Examples include propylene glycol, acetyl tributy! citrate, acety! triethyl citrate, p-
tert-butylphenyl salicylate, butyl stearate, butylphthalyl butyl glycolate, dibutyl sebacate, di-
(2I—ethylhexyi) phthalate, diethyl phthalate, diisobutyl adipate, diisoocty! phthalate, diphenyl-
2-ethylhexyl phosphate, epoxidized soybean oil, ethyiphthalyl ethyl glycolate, glycerol
monooleate, monoisopropy! citrate, mono, di-, and tristearyl citrate, triacetin (glycerol
triacetate), triethyl citrate, and 3-(2-Xenolyl)-1 2-EPOXypropane.

[060066] Excipients are inactive ingredients that may be employed in the compositions
described herein for a variety of reasons. A wide range of excipients are described in the
literature (e.g., Rowe et al., Handbook of Pharmaceutical Excipients, McGraw Hill, 2006).
[060067] Visualization aids are compounds that aid visualization of the drug delivery
composition or any of the components thereof via a visualization method such as
fluoroscopy, magnetic resonance imaging (MRI), visible light, ultrasound, or radiography.
Any visualization aids known in the art may be used in the compositions disclosed herein.
[60668] In one aspect, the compositions of the present disclosure include one or more
preservatives or bacteriostatic agents, present in an effective amount to preserve the
composition and/or inhibit bacterial growth in the composition. Examples include bismuth
tribromophenate, methyl hydroxybenzoate, bacitracin, ethyl hydroxybenzoate, propyl
hydroxybenzoate, erythromycin, 5-flucrouracil, methotrexate, doxorubicin, mitoxantrone,
rifamycin, chloroecresol, benzalkonium chlorides, paraoxybenzoic acid esters, chlorobutanol,
benzylalcohol, phenethyl alcohol, dehydroacetic acid, sorbic acid, and the like.

[00069) Stabilizers include compounds such as antioxidants, and are used to inhibit or
retard decomposition reactions that include, by way of example, oxidative reactions.
Examples of stabilizer include butylated hydroxytoluene (BHT), butylated hydroxyanisole
(BHA), ascorbic acid, ethylene diamine tetraacetic acid (EDTA), tocopherol-derived
compounds such as alpha-tocopherol, sulfites, tert-butylhydroguinone, citric acid, acetic acid,
and pectin.

[06070] The compositions disclosed herein or the precursors thereof may further
contain porosifying agents that achieve greater surface area of] for example, an implant or

tablet. Examples of porosifying agents include inorganic salts, sucrose, surfactants, small
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virologic response in the patient may be reduced compared to the amount of interferon
required to achieve a sustained virologic response in the patient when treated with a
combination of ribavirin and the interferon. In one embodiment, a method of treatment is
provided wherein a patient suffering from hepatitis C is pretreated using nitazoxanide and/or
tizoxanide prior to being treated with an interferon (such as any of the interferons described
herein). Specific examples of this and other embodiments are described in more detail
hereinbelow.

[000675] Nitazoxanide, tizoxanide, and mixtures thereof are particularly effective in the
treatment of hepatitis C. By treating hepatitis C patients with nitazoxanide, tizoxanide, or a
mixture thereof, it may be possible to reduce the amount of interferon needed for effective
treatment, aithough such reduction is not necessary. It may also be possible to avoid the use
of ribavirin completely, although this too is not necessary. These benefits may be obtained
while simultaneously increasing the percentage of subjects who respond favorably in terms of
a reduction of serum HCV RNA. Thus, the present disclosure describes a method of treating
hepatitis C comprising administering te a subject in need thereof an effective amount of
nitazoxanide, tizoxanide, or a mixture thereof. Similarly, the present invention includes any
of the foregoing embodiments in which any compound of formula I or combination of such
compounds is used in place of nitazoxanide and tizoxanide.

[00076] Administration of the compositions described herein may be carried out using
any appropriate mode of administration and dosage form. Thus, administration éan be, for
example, oral, ocular, buccal, rectal, topical, parenteral, transdermal, transmucosal,
sublingual, by inhalation (using either solid or liquid compositions), or via an implanted
reservoir in a dosage form. It will be appreciated that the most suitable route in any given case
will depend on the nature and severity of the condition being treated and on the nature of the
particular form of compound of formula I which is being used. The term "parenteral" as used
herein is intended to include, for example, subcutaneous, intravenous, intradermal, and
intramuscular injection. The term “transmucosal™ as used herein is intended to include, for
example, rectal, vaginal, buccal, sublingual, and penile administration. The term “inhalation”
as used herein is intended to include inhalation via the nose or the mouth, and includes
instances wherein absorption of the compaosition occurs in the lungs as well as, for example,
the mucosal membranes of the mouth, nose, and throat. Administration via implants is meant

to include implants affixed anywhere on or positioned anywhere inside the bo dy, including
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ENHANCED ACTIVITY OF INTERFERON ALPHA AF1ER

PRE-TREATMENT WITH NITAZ"d ANIDE OR T1ZOXANIDE
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pharmaceuticals.Oral dosage forms, whether tablets, capsules, caplets, or particulates, may, if
desired, be formulated so as to provide for gradual, sustained release of the active agent over

an extended time period. For example, as will be appreciated by those of ordinary skill in the

art, dosage forms may be formulated by dispersing the active agent within a matrix of a
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sodium carboxymethyl cellulose, sorbitol, and dextran. Injectable compositions may be

rendered sterile via, for example, incorporation of a sterilizing agent, filtration through a
bacteria-retaining filter, irradiation, or heat. They can also be manufactured using a sterile
injectable medium. Any active agents present in the compositions may also be in dried, e.g.,
lyophilized, form that may be rehydrated with a suitable vehicle immediately prior to
administration via injection. Parenteral preparations are preferably administered intravenously,
although administration may also be effected by means of sabcutaneous, intramuscular, or
intradermal injection. In one embodiment, such preparations are prepared by admixing the
compound with water or a glycine buffer and rendering the resulting solution sterile and isotonic
with the blood. '

[00034] The compositions disclosed herein may also be administered through the skin

using conventional transdermal drug delivery systems, wherein the active agent is contained
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within a laminated structure that serves as a drug delivery device to be affixed to the skin. In
such a structure, the active agent composition is contained in a layer, or "reservoir,"
underlying an upper backing layer. The laminated structure may contain a single reservoir, or
it may contain multiple reservoirs. In one embodiment, the reservoir comprises a polymeric
matrix of a pharmaceutically acceptable contact adhesive material that serves to affix the
system to the skin during drug delivery. Alternatively, the active agent-containing reservoir
and skin contact adhesive are present as sepdrate and distinct layers, with the adhesive
underlying the reservoir which, in this case, may be either a polymeric matrix as described
above, or it may be a liquid or hydrogel reservoir, or may take some other form. Transdermal
drug delivery systems may in addition contain a skin permeation enhancer. Formulations for
transdermal administration may also be delivered by iontophoresis (see, for example,
Pharmaceutical Research 3(6), 318, (1986)) and suitable formuiations typically take the form of
an optionally buffered agueous solution of 2 Compound of formula I. Suitable formulations
comprise, for example, citrate or bis/tris buffer (pH 6) or ethanol/water and contain from 0.1 to
0.2M active ingredient.

[00085] The compositions disclosed herein may also be administered topically using
conventional topicﬁl dosage forms, wherein the active agent is contained within a carrier.
Dosage forms suitable for topical application include, by way of example, creams, pastes,
jellies, gels, ointments, liquids, aerosols, oils, lotions, foams, suspensions, and emulsions.
Carriers which may be used include vaseline, lanoline, polyethylene glycols, alcohols, and
combinations of two or more thereof.

j00086] In addition to the formulations described previously, the compounds may also
be formulated as a depot preparation for controlled release of the active agent, preferably
sustained release over an extended time period. These sustained release dosage forms may be
administered by implantation (e.g., subcutaneously, intraperitoneal, intramuscularly or by
intrammuscular injection).

[00087] Formulations suitable for rectal administration are preferably presented as unit
dose suppositories. These may be prepared by admixing a Compound of formula I with one or
more conventional solid carriers, for example, cocoa butter, and then shaping the resulting
mixture,

{00088} Although the compositions disclosed herein will generally be administered

orally, parenterally, transdermally, or via an implanted depot, other modes of administration



47 3 +9.349.7 +8.4 45.0 +9.6 .08 Median (Range) 48 (27-67) 51(35 67)

6 (27-64) Weight (kgs): Mean +SD 86.2 +18.8 84.8 16.7 8
W3NS Nogian (Range) 84 (64-143) 84 (64-130) 82 (65- 14’5"%8&?7/000574
Mass Index:
L22.

are suitable as well. For example, administration may be rectal or vaginal, preferably using a
suppository that contains, in addition to an active agent, excipients such as a suppository wax.
Formulations for nasal or sublingual administration are also prepared with standard
excipients well known in the art. The pharmaceutical compositions of the invention may also
be formulated for inhalation, e.g., as a solution in saline, as a dry powder, or as an aerosol.
[00089] It will be appreciated that the compositions disclosed herein may be prepared
and packaged as single dosage units, such as for oral administration (e.g., tablets). The
formulations may also be prepared and packaged as multiple dose formulations, or as dosages
suitable for long-term administration, such as for topical administration (e.g., creams),
transmembrane administration (e.g., patches), or implantation.

{606990] The compounds disclosed herein may be administered for any length of time
suitable for the intended use. Administration of the compounds disclosed herein will typically
be carried out over a period of about 3 days to about 104 weeks, but may be carried out over
a period longer than 104 weeks and may even be carried out indefinitely. For example,
treatment of hepatitis C using the compounds disclosed herein will typically involve
administration of the compounds over a period of 12, 24, or 48 weeks.

[00091] Any appropriate dosage and regimen may be used for the compounds
disclosed herein and the pharmaceutical compositions comprising such compounds. In one
embodiment, a compound having the structure of formula I is administered in conjunction
with an additional active agent such as, for example, an interferon such as a.ny of the
interferons described herein. The compound having the structure of formula I and the
additional active agent (e.g., an interferon) may be administered as part of the same
composition, or they may be administered in separate compositions (including in separate
compositions that vary in dosage form, release profiles, and the like).

j00092] In one embodiment, a patient suffering from hepatitis C is first pretreated with
nitazoxanidc, tizoxanide, or any of the compounds disclosed herein having the structure of
formula 1. The duration of the pretreatment period may be between about 3 days and about 6
months, for example between about 1 week and about 12 weeks, and as a further example
between about 1 week and about 4 weeks. The pretreatment period is followed subsequently
by a treatment period wherein the pretreated patient is treated with either an interferon alone
or an interferon plus nitazoxanide, tizoxanide, or any of the compounds having the structure

of formula I. Any of the interferons described herein may be used during the treatment



Mean +SD 29.4 +5.5 29.0 +5.1 29.8 6.0 .62 Median (Range) 28.2 (21-47)

wkdodriedvd ) 28.3 (21-46) Viral load (logio IU/mL):  Mean 430, és%@r/gﬁﬁm 4
5.30.7 5.2 0.8 .43 Median (Range) 5.3 (3.5-6.5) 5.4 (4.0-6.3) 5.3 (3.5-6.5)

Viral load >800,000 1U/mL 10 6 4 .49 Elevated ALT 31 13 18

=23 -

period. The duration of the treatment period will be any duration that is required to obtain the
desired response, and will typically be between about 1 day and about 12 months or longer.
For example, the treatment period may comprise weekly injections of an interferon, and may
involve a single week of treatment, 2-4 weeks of treatment, 4-12 weeks of treatment, or more
(such as 6 months, 1 year, 2 years, or indeﬁniteiy).

[00093] Examples of regimens that are suitable for administration of the compounds
disclosed herein include the following: 24 weeks of administration of nitazoxanide followed
by 12 weeks of administration of a composition comprising nitazoxanide and interferon a-2b
or pegylated interferon a-2b; 2-4 weeks of administration of nitazoxanide followed by 12
weeks of administration of a composition comprising nitazoxanide and pegylated interferon
a-2b; administration of a composition comprising nitazoxanide + pegylated interferon ¢-2b
for 12, 24, or 48 weeks; and 12, 24, or 48 weeks of administration of nitazoxanide,
tizoxanide, or combinations thereof. It will be appreciated that such regimeﬁs are provided
only as examples, as suitable durations, dosages, and orders of administration will vary,
Appropriate regimens will typically be determined by a physician.

{00094] It will be appreciated that dosages may vary, and will typically be selected to
provide a therapeutically effective amount of the active agent to the patient. In one example,
a dosage may be in the range of about 100 mg to about 2000 mg, or in the range of about 250
mg to about 1000 mg, or preferably about 500 mg. In another specific example, an
appropriate dosage is chosen to achieve and maintain a blood level of active agent (e.g.,
nitazoxanide) in the patient that is between about 0.1 pg/m! and about 10 pg/ml, preferably
about 1 pg/ml.

[600955] Methods of preparation for the compositions disclosed herein will be apparent to
one of ordinary skill. In one embodiment, the formulations of the disclosure may be prepared by
uniformly and intimately admixing the active compound with a liquid or finely divided solid
carrier, or both, and then, if necessary, shaping the resulting mixture. For example, a tablet may
be prepared by compressing or molding a coated or uncoated powder or coated or uncoated
granules containing the active compound, optionally with one or more accessory ingredients.
Compressed tablets may be prepared by compressing, in a suitable machine, the compound in a
free-flowing form, such as a powder or granules optionally mixed with a binder, lubricant, inert
diluent, and/or surface active/dispersing agent(s). Molded tablets may be made by molding, in a

suitable machine, the powdered compound moistened with an inert liquid binder.
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{000906] The present disclosure also provides kits for accomplishing such treatment as
described h.ereinﬂ The kits comprise: (i) an effective amount of a compound of formula I; (ii) one
or more pharmaceutically acceptable carriers and/or additives; and (jii) instructions for use (e.g.,
in treating hepatitis).

{000971 As used herein, the phrase "instructions for use" shall mean any FDA-mandated
labelling, instructions, or package inserts that relate to the administration of a compound of
Formula I for the purpose of treating viral hepatitis. For example, instructions for use may
include, but are not limited to, indications for the particular disease, identification of specific
symptoms of the specific disease that can be ameliorated by the claimed compounds, and
recommended dosage amounts for subjects suffering from the disease. The kit of the present
invention further comprises a unit dosage amount of the compound effective for treating viral
hepatitis.

[00098] It is to be understood that while the invention has been described in
conjunction with the preferred specific embodiments thereof, the description above as well as
the examples that follow are intended to illustrate and not limit the scope of the invention.
Other aspects, advantages and modifications within the scope of the invention will be
apparent to those skilled in the art to which the invention pertains.

[060099] All patents, patent applications, and publications mentioned bherein are hereby
incorporated by reference in their entireties. However, where a patent, patent application, or
publication containing express definitions is incorporated by reference, those express
definitions should be understood to apply to the incorporated patent, patent application, or
publication in which they are found, and not to the remainder of the text of this application, in

particular the claims of this application.

IEXAMPLES

EXAMPLE |
ACTIVITY AGAINST HCV REPLICATION

{000100] Antiviral activity of nitazoxanide, tizoxanide, interferon o, ribavirin and 2°-C-
methyl cytidine was assessed in five different HCV replicon cell lines: (1) AVAS, a
subgenomic construct of genotype 1b (Blight et al,, 2000, Science 290:1972-1974); (2) B/FL-



7 Cirrhosis (compensated) 3 1 2 Cirrhosis (decompensated) 4 3 1
Vj treated with peginterferon/ribavirin 5 3 2 .67 Diabetes mellitus
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chi-square test used for comparing proportions, t-test for means.
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Neo, a genotype 1a full length construct (Blight et al., 2003, Journal of Virology 77:3181-
3190); (3) JWT, a subgenomic construct of genotype 1b (Pfeiffer and Kirkegaard, 2005,
Journal of Virology, 79:2346-2355); (4) 4-3-10, 2 subgenomic constract of genotype 1b,
developed by a protocol that involved serial passagé of JWT cells in 100 uM for one month
followed by 400 uM ribavirin for two weeks (Pfeiffer and Kirkegaard, 2003, Journal of
Virology, 79:2346-2355); and (5) RP7, a subgenomic construct of genotype 1b (Elazar et al.,
2003, Journal of Virology 77:6055-6061).

[660101] Antiviral activity for each test compound was determined as previously
described (Okuse et al., 2005, Anriviral Research 65:23-34). Briefly, replicon cell lines were
maintaired as sub-confluent cultures on 96-well plates. Compounds were added daily for
three days in fresh medium. Twenty-four hours after the last dose of compound, antiviral
activity was determined by blot hybridization analysis of intracellular HCV RNA, and
cytotoxicity was assessed by neutral red dye uptake. ECsp, ECog, CCsg and selectivity index
were calculated for each compound tested in a replicon cell line. ECsg = drug concentration
producing a 50% reduction of intracellular HCV RNA relative to the average levels in
unireated cultures. ECyy = drug concentration producing a 90% reduction of intracellular
HCV RNA relative to the average levels in untreated cultures. CCsg = drug concentration
producing a 50% reduction of neutral red dye uptake relative to the average levels in
untreated cultures. Selectivity index = CCsq divided by ECso. ECsp, ECog and CCsy values *
standard deviations [S.D.]) were calculated by linear regression analysis using data combined
from all txéated cultures, Median ECs and ECyq values were calculated for each compound
based on the results for determined for the five different replicon cell lines.

[600162] Nitazoxanide and tizoxanide were provided by Romark Laboratories, L.C.
(Tampa, FI. USA). Recombinant interferon o-2b was purchased from PBL Biomedical
Laboratories (Piscataway, NJ USA). Ribavirin was purchased from Sigma-Aldrich (St.
Louis, MO USA). 2’-C-methyl cytidine (Pierra, ef al. 2003, Nucleosides Nucleotides Nucleic
Acids, 24:767-770) was purchased from Moraveck Biochei%icals, Inc. (La Brea, CA USA).
Interferon a-2b was solubilized and/or diluted in sterile phosphate-buffered saline (PBS)Y1%
BSA as instructed by the manufacturer. Ribavirin, nitazoxanide, tizoxanide and 2’-C-methyl
cytidine were solubilized in 100% tissue culture grade DMSO (Sigma). Stock solutions were
stored (-70 °C for interferon o-2b, -20 °C for nitazoxanide, tizoxanide, ribavirin and 2°C-

methyl cytidine) in quantities sufficient for a single experiment and used only once. Daily
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responders in the active treatment group was significantly higher than in

the placebo treatment group (P=.0039). Virologic responses (undetectable

serum HCV RNA) were observed at weeks 4 (n=3), week 8 (n=3) and

week 20 (n=1). Each of these responses were maintained throughout the

treatment period. Table 7. Virolqg# Responses by Treatment Group

ActivePlacebo Responders/Total (%)7/23 (30.4%)0/24 (0%)0,0039
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cirrhosis, uncontrolled diabetes meilitus or hepatitis B co-infection showed

very poor response rates in these subsets of patients (see Table 9).

Fifteen (15) of the 16 Alinia(r) treatment failures had high viral load,

advanced liver disease, uncontrolled diabetes mellitus or hepatitis B virus

co-infection. The Alinia(r) responders can, therefore, be described as

patients with low viral loads (<800,000 IU/mL) whose disease had not

advanced to cirrhosis and who did not have uncontrolled diabetes mellitus

or hepatitis B virus co- WO 2007/081974PCT/US2007/000574 -35 -

infection. Two (2) virologic responders in the active treatment group had a

prior history of treatment with peginterferon/ribavirin. One was unable to

tolerate peginteferon/ ribavirin and discontinued therapy after 5 weeks.

The other relapsed following completion of 48 weeks of

peginterferon/ribavirin. Table 9. Response Rates in Patients with

Complicating Disease-Related Factors Complicating disease-related

factorsResponders/Total High viral load (>800,000 1U/mL)0/3 Advanced

liver disease: cirrhosis0/3



Advanced liver disease: bridging fibrosis3/5 Uncontrolled diabetes
Hepatitis B virus co-infection0/1 High viral load a
W%’lﬁi@ggz High viral load and bridging fibrosis0/1 High viral gg&uszoomoosn

uncontrolled diabetes and bridging fibrosis0/1 [000118]Sustained

Virologic Response: The 7 virologic responders were followed up at least

24 weeks after the end of treatment, and 5 of these patients had a

sustained virologic response (undgliectable serum HCV RNA) at follow-up.
Sustained virologic response rates§ are presented by treatment group in
Table 10. Two patients failed to maintain their virologic responses

Table 10ThblaavReRt-RReTatiaNianBssamnlsiad 8 veeks i igaiment. One

| Drag patient completefrq'he study, but reported sporadic noncomptiarce with

Celidkiieg medication due tpehdpminal pain. wmwgese '[W@@%I%Qﬁ)had S

Nitazoagviieced liver disdase (bridging fibrosis). Table 10. Sustained Virologic
AVRésponses by Treatmdhl BtolpActivePlargbeB*Respondeys/Iatal (%) * 300

H/Hdlsided Fisher's pxadt. 38st 528 (21.7%)0/24:(0%) 0.0219 49 + 1.5 149
IWI0001191Changes|in Qudhtitdti0é Serum HOWRINA (Viral Laad): Mean 354
-3ditantitative viral lopds fol Wetelive treatr®ht-gidup, the placebd.4 340
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M?ﬂ.‘-ﬁ%pnf group vire sadiliet ge i A 11 and FIG. 4.
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AV tment was sigrjifica Oril g&ﬁér for thé%?&ﬁeotr’ébtment gtdub 2.8 208
i'acebo gro‘bﬁ é’a%ctlon 17
OFreatment 150

af observe ﬁ Lk active 191
entirely 167

edtion of 1.55 2.34 L) than% rYre
39f0.21 0.98 logic IV/m},) d for th
~)(P =0.0166, t-test). hed1 u§ in mea
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4-3¥igan Quantitative|SergmdiC)/ggNA over J ine py; Treatment rehip and - 1657
RPNirologic Responsé (qulu/m» Basellryeé\&qeb 4 Week 8>\i\fﬁﬁl|@ >24390
Mwdéek 16 Week [ L
Ribavirin
AVAS 704 0.5 220+ 34 84447 1.2
H/FL-Neo
FWT 23%272 62 x1.7 B9+ 7.5 3.9
4-3-10
RP7 69444 122¢ 13 Ti+49 1.2
Median 1 v.-: : 3 _. o ..,_.{. : ,“—: > e S ‘“._"

2’-C-methyl cytidine

AVAS >300 >143

H/FL-Neo >1000 >356

TWT =300 >136

4-3-10 =300 >143

RP7 >300 >150
Median




20 Week 24 Alinia Non- responsders 5.5 5.21 5.21 5.23 5.54 5.61 5.42

136509, 5,46 5.17 4.73 4.96 5.15 5.13 4.94 Alinia 5.33 4.53 3,87 3.9.4.02 .
W(g.g 3.77 Alinia 4.92 2.98 0.80 0.85 0.53
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ExaMPLE 2

SYNERGISTIC ACTIVITY OF NITAZOXANIDE AND TIZOXANIDE WITH OTHER ANTI-HCV DRUGS

(006104} Activity of combination treatments with nitazoxanide plus interferon o-2b,
tizoxanide plus interferon «-2b, nitazoxanide plus 2’~C—methy1' cytidine and tizoxanide plus
27-C-methyl cytidine against HCV replication were evaluated in the AVAS replicon cell line
using the methods previously described (Okuse et al., 2005, Antiviral Research 65:23-34),
Analyses of interactions between compounds used in combination treatrents were performed
using Calcusyn™ software (Biosoft, Cambridge, UK).

[000105] Combinations of nitazoxanide with either interferon a-2b or 2’-C-methyl
cytidine and tizoxanide with either interferon a-2b or 2°-C-methyl cytidine exhibited
synergistic interactions against HCV replication (Table 2, Figures la and 1b). In Figures 1a

and 1b analyses of interactions between compounds in combination treatments are shown.

Table 2. Relative potency of combination treatments against HCV replication in AVAS5 cell
cultures.

Treatment ECso (uvD) ECoqq (nVD) CCsp (uM) 8.1
Nitazoxanide (NTZ) 0.21 £ 0.03 0.93£0.11 38418 181
Tizoxanide (TIZ) ¢.15%0.02 0.81:0.92 154 1.2 100
IFNo-2b 1.9 + 0.2 8.9+ (.97 >10000? >5263
2°-C-methyl cytidine [1.6£0.2 8.3:4£0.7 >300 >188
(2’ CMeC)
2°CMeC + IFNo-2b, 1:1 0.67 & 0.007 2.3:£0.3 >300 >448
NTZ + IFNw-2b, 1:10 0.06:0.008  0.25%0.03 334 1.3 550
NTZ +2°CMeC, 1:10 0.07+0.005  0.28::0.02 354 1.5 500
TiZ + IFNa-2b, 1:10 0.07 = 0.01 0.22  0.03 17413 245
TIZ + 2°CMeC, 1:10 0.06 +0.004  0.19:+0.02 18+ 1.1 300

"SI = CCs/ECso. * Values for IFNc-2b expressed in 10/mL

{000106] Figure 1a presents CI-Fa (Combination Index-Fraction (of virus) affected)
plots (Belen'kii and Schinazi, 1994, Antiviral Research 25:11-18). For these plots, a
combination index [CI] greater than 1.0 indicates antagonism and a CI less than 1.0 indicates
synergism. Evaluations of synergy, additivity (summation), or antagonism at different levels
of virus inhibition (e.g. 5%, or Fa=0.05 to 99%, or Fa=0.99) are provided by the plotted lines
and points. Figure 1b shows conservative isobolograms. For these plots, ECsg, ECys, and ECog

(50%, 75%, and 90% effective antiviral concentrations) values for the combination



* * Responders * All values below lower limit of detection (10 IU/mL)
Tahl uantitative Serum HCV RNA over Time for Virologic
. . 7
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treatments are displayed as si'ngle points. Three lines radiating out from the axes denote the
expected (e.g. additive) ECso, ECys, and ECop values for drug combinations as calculated
from the monotherapies. ECgy, ECos, and ECqg values for the combinations that plot to the left
(e.g. less than) of the corresponding lines indicate synergy, and values plotting to the right

(e.g. greater than) of the corresponding lines indicate antagonism.

EXAMPLE 3
ENHANCED ACTIVITY OF INTERFERON ALPHA + NITAZOXANIDE AFTER PRE-TREATMENT WITH

NITAZOXANIDE

[060107] To evaluate the effect of pre-treating with nitazoxanide prior to treatiment with
combination treatments, cultures were treated for either 3 or 6 days with nitazoxanide,
interferon o-2b, or 2°-C-methyl cytidine or combinations of nitazoxanide and either
interferon o-2b or 2’-C-methyl cyﬁdine. Alternatively, cultures weére treated with
nitazoxanide for 3 days, followed by an additional 3 days of treatment with a combination of
nitazoxanide and either interferon o-2b or 2°-C-methyl cytidine. Antiviral activity and
cytotoxicity was determined 24 hours after the end of each respective treatment as described
previously.

(006108} Pre-treatment with nitazoxanide improved the potency of combination
treatment with nitazoxanide plus inteferon o-2b bﬁ! approximately 3-fold (Table 3 and
Figures 2a and 2b). Pre-treatment did not, however, affect the potency of combination
treatment with 2°-C-methyl cytidine (Table 4). Figures 2a and 2b show analyses of the effect
in cultures pre-treated with nitazoxanide before treatment with nitazoxanide plus interferon
o-2b. Analyses were perfofmed using Calcusyn™ sofiware (Biosoft, Cambridge, UK). Two
types of evaluations are presented. Figure 2a presents CI-Fa (Combination Index-Fraction (of
virus) affected) plots (Belen'’kii and Schinazi, 1994). For these plots, a combination index
[CI] greater than 1.0 indicates antagonism and a CI less than 1.0 indicates synergism.
Evaluations of synergy, additivity (summation), or antagonism at different levels of virus
inhibition (e.g. 5%, or Fa=0.05 to 99%, or Fa=0:99) are provided by the plotted lines and
points. Dotted lines indicate 1.96 standard deviations (not shown in Figure 1a for clarity).
Figure 2b presents conservative isobolograms. For these plots, ECso, ECys, and ECgq (50%,

75%, and 90% effective antiviral concentrations) values for the combination treatments are



* % #15522 543557 5.98 3.74 * * #17 5.30 * * * * 4'* #21 5.00 4.23 * * *
WED ﬁ)%?/(ﬂi'lz? 4* TR PCT/US2007/060574

- 30 -

displayed as single points. Three lines radiating out from the axes denote the expected (e.g.
additive) ECsg, ECys, and ECyg values for drug combinations as calculated from the
monotherapies. ECsp, ECys, and ECyq values for the combinations that plot to the left (e.g.
less than) of the corresponding lines indicate synergy, and values plotting to the right (e.g.

greater than) of the corresponding lines indicate antagonism.

Table 3. Effect of NTZ Pretreatment on Activity of NTZ+IFNo Combination Treatment

Duration NTZ (uM) IFNo-2b (IU/mL)
Treatment {days) ECso(uM)  ECo (#M) ECs (pM)  ECoy (M)
IFNe 3 1.9£0.3 83£09
IFNo 1.7£02 7.84+0.8
NTZ 0.22 +0.03 1.0+ 0.1
NTZ 020+002 092010

6
3
6
NTZ + IFNq, 1:10 3 0.08+0.010 0.27%0.03 0.82 4: 0.07 2703
NTZ + IFNg, 1:10 6 0.09+0.010 0.24+0.04 075:&009 24:1:02
NTZ, then NTZ+IFNo 6 0030009 0T 00T SRRy S H0M2

\nmam.&x._ i s o A A
e L

Table 4, Effect of NTZ Pretreatment on Activity of NTZ+2°CMeC Combination Treatment

Puration NTZ (uM) 2’ CMieC (ulVh)
Treatment (days) ECs (ulvD) ECop (pM)  ECso (M)  ECop (M)
2’CMeC 3 1.7+0.2 6.2+ 0.5
2’CMeC 6 1302 5.8+ 0.9
NTZ 3 0.22 +0.03 1.0 0.1
NTZ 6 020002  0.92::0.10
NTZ +2°CMeC, 1:10 3 0.05£0.006 0.16:0.02 0.57+0.07 - 1.8+0.2
NTZ + 2°CMeC, 1:10 6 0.05+0.007 0.17+0.03 0.54 +0.06 1.9+ 02
NTZ, then 6 0.06+:0.005 0.15+£0.02 0.58+:0.08 1.74:03
NTZA42’CMeC

EXAMPLE 4

ENHANCED ACTIVITY OF INTERFERON ALPHA AFTER PRE-TREATMENT WITH
NITAZOXANIDE OR TIZOXANIDE

[060109] To evaluate the effect of interferon alpha following pre-treatment with
nitazoxanide or tizoxanide, a parental replicon-containing cell line (RP-7) was serjally
passaged in increasing concentrations of nitazoxanide or tizoxanide, Anti-HCV activity of

interferon alpha-2b was determined using the parental cell line and using the cell lines



#40 4.25 5.56 * * * * * * Below limit of detection (10 rU/mL)

wdO0488i5hanges in ALT: Mean changes in ALT from baseligg,}%gm,%&gjs,] 1

treatment were not significantly different for the two treatment groups (

32 for the active treatment group and -1.3 *42 for the placebo group,
P=0.82, t test). Categorical changes in ALT from baseline to end of
treatment are summarized by treatment group in Table 13. Three of the
virologic responders in the activgBtEe_atment group had normal ALT values .
at baseline, which remained normal at the end of treatment. One of the
four virologic responders with elevated ALT at baseline had normal ALT at

obtained theee pesoh geepimpataaiaihe-Ad-fatle atherBremainedalavaietiawd by
the mo%th fiv gti%ntsewith sustained virologic responses also had normal

meths e et B0V Ot wreatment, WO 2007/081974PCT/US2007/000574
060110} 37 - ThikatSit@hapiecin-hTairdny Bakddline waErmabl Thedtoyasitciotiveation

. of RNA RIACeheNmalizasks, 2 Remaines Nasma %Wg&ﬂﬁﬁ levatatil9 d8;s

Normal to Elevated 3 2 [000121]Quantitative HCV RNA values were _
(Elazar eppbe gty Stratdbsmcadsvdek 22cspriiraenpreonidie arefdracy bii@seonic

sub-genoaiid Zplicbd of estmentidaiafeithase HAERNEINAS ARAYAEChUSINGZHS in the

last daéaﬂpoint available vation carried forward). An interim

last obs
NS5 B L B BRI PORO TE P B e i8Rz TP lctraporared
cells werg plodtibatengrvdlie duaivih Blele @ fedeor poliseses mbthisirepedium--DMEM (4.5 g/l

s, MBS R NS GelS SR IR S e
serum, 15@1}3915@ Harsiseptomycin, 1% L-glutamine (final concentration 2mM), 1x MEM
Non-Essential Amino Acids (100x) (Invitrogen)--and 1 mg/mi G418, After 3 weeks, G418-
resistant colonies appeared. One of the resulting colonies was isolated, expanded, passaged in
700pg/ml G418, and termed RP-7.

[060111] RP-7 cells were subjected to a resistance-promoting regimen as follows. The
cells were grown in the medium described above containing 700pg/ml G418 (Invitrogen), 1%
tissue culture grade DMSO (Sigma), and an initial low concentration of nitazoxanide or
tizoxanide which was then steadily increased every week, with an intervening 2-day drug
holiday in between each dose increase. On days 1 through 5 of each dose of drug, the media
was changed daily to provide a source of fresh drug. No media changes were performed on
days 6 and 7 (the drug holiday). The initial concentration of nitazoxanide or tizoxanide was
0.02 puM, followed by 0.05 uM. 0.1 M, 0.5 uM, 1 uM, and subsequent weekly increases of
1 pM. A final concentration of 11 pM was used for the cells passaged in nitazoxanide while
a final concentration of 8 pM was used for cells passaged in tizoxanide. The resulting cells
were subsequently passaged at this final concentration for at least 2 months prior to being
used to test the anti-HCV activity of interferon alpha-2b.

[000112] Results are presented in Table 5. Serial passage of the parental cell line in

- increasing concentrations of nitazoxanide or tizoxanide did not induce resistance to interferon
alpha-2b. The cell lines passaged in nitazoxanide or tizoxanide were actually 2.5 to 7.6-fold
more susceptible to interferon alpha-2b than the parental replicon-containing cell line, which

was not passaged in nitazoxanide or tizoxanide.



Table 14. The higher response rate observed in the active treatment
wsasRiqe-the Cairo study center is attributed to disease-relat%TmSz{m 000574

characteristics of patients enrolled at the different sites. Each of the 9

patients enrolled in the active treatment group at the Alexandria and Tanta

centers had high viral loads (>800,000 IU/mL), advanced liver disease,

uncontrolled diabetes mellitus or hepatitis B virus co-infection. Table 14.

Virologic Response by Treatmer]t@%[oup and Study Center Cairo

Alexandria Tanta Active 7/14 (50%) 0/6 (0%) 0/3 (0%) Placebo 0/15 (0%)

0/6 (0%) 0/3 (0%) P=0.0453, Cochran-Mantel-Haenszel test [000123]A

Table 5SPREIRRY SHHASPRASE sAAS AYathe: 2RHVERESAPBBLAPRP PY clls Before and
After Sedigcangaelaterhcamyilicationscand stud LR dx RRemadinckahlgsls.

WO 2081 /84 9 74PCT/US20@ COPOMT -SECIphlais. ReSppseRates sy

Parentalarelh@fcfiv®-Tyeatment Gro@@ by: Gamplicating: Digease-Relsied Factore4390
RP7 celngBtagyiGenter Complicativg factote Studyy Gehteyr CairpodlExandria>90909
nitazoxF@idta High viral load 0/1 0/2 -

RP7 cells passaged in tizoxanide 0.16+0.01 0424004 >10000 >62500

ExamMpLES
TREATMENT OF CHRONIC HEPATITIS C WITH A COMBINATION OF NITAZOXANIDE AND

TIZOXANIDE
[660113] Fifty (50) patients were enrolled in a double-blind study of Alinia®
{(pharmaceutical composition comprising 99% nitazoxanide and 1% tizoxanide as active
agents) administered orally as a 500 mg tablet twice daily for 24 weeks compared to a
placebo in treating patients with chronic hepatitis C genotype 4. The 50 patients were
enrolled at three study sites in Egypt: 32 at Cairo, 12 at Alexandria and 6 at Tanta. Three
patients dropped out of the study immediately after enrollment and did not return for any
post-treatment follow-up. Une patient did not return for follow-up after week 12. Each of
the remaining 46 patients completed the study. See FIG. 3 for a Patient Disposition
Flowchart. One patient was co-infected with hepatitis B virus. The patient was HBeAg-
negative, and an exception was made to allow enrollment of this patient. The protocol called
for use of an intent-to-treat population (all patients randomized) for the primary efficacy
analysis. The three patients that dropped out before receiving any medication were excluded
from the efficacy analysis. The patient who dropped out after week 12 was included in the
efficacy analysis and analyzed on the basis of last observation carried forward. Demographic
and disease-related characteristics for the 47 patients included in the efficacy analysis is
summarized by treatment group in Table 6. '
1000114 At each study visit, the patients were questioned regarding treatment
compliance. With one exception, each of the patients completing the study reported that they
had been compliant with taking the medication. One patient completed the study but reported

sporadic noncompliance with taking medication due to abdominal pain.
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Table 6. Demographic and Disease-Related Characteristics

rhosis
520071090574

All Subjects Active Placebo P
Race:
Caucasian 47 23 24 1.0
Gender:
Male/Female 39/8 19/4 20/4 1.0
Age (years):
Mean 8D 47.3 +9.3 49,7 £8.4 45.0 +£9.6 .08
Median (Range) 48 (27-67) 51 (35-67) 46 (27-64)
Weight (kgs):
Mean 5D 86.2 +18.8 84.8 £16.7 87.5£21.0 .62
Median (Range) 84 (64-143) 84 (64-130) 82 (65-143)
Body Mass Index:
Mean =SD 29.4 +£5.5 29.0 5.1 29.8 6.0 .62
Median (Range) 28.2(21-47y  27.3 (22-47) 28.3 (21-46)
Viral load (logp IU/mL):
Mean +SD 5.2+0.7 53207 52408 43
Median (Range) 53(3.5-6.5) 54(4.0-6.3) 5.3 (3.5-6.5)
Viral load >800,000 IJ/mI. 10 6 4 A9
Elevated ALT 31 13 ‘18 23
Necroinflammatory score:
Mean £SD 6.0 432 6.3 3.3 577+£2.7 S
Median (Range) 5C-17 5@G-17) 5.5(2-11)
Liver disease:
No fibrosis 8 4 4 95
Fibrous portal expansion 18 8 1d
Bridging fibrosis 14 7 7
Cirrhosis (compensated) 3 1 2
Cirrhosis (decompensated) 4 3 1
Previously treated with 5 3 2 67
peginterferon/ribavirin -
Diabetes mellitus
Controlled 7 4 3 70
Uncontrolled 3 1 2 1.0

" Fisher's exact test or chi-square test used for comparing proportions, t-test for means.



0/6 013 [000124]There were no significant protocol deviations that would
r efficacy subset analysis. An analysis of the subset of patients
W%ﬁﬁ{?gév%?ﬁal loads and no cirrhosis, uncontrolled diabetes ortiepYntie Broos7

virus co-infection is presented in Table 16. Table 16. Virologic Responses

by Treatment Group, Subset of Patients with Low Viral Loads and No

Cirrhosis, Uncontrolled Diabetes or Hepatitis B Co-infection

ActivePlaceboP* Responders/Tgﬁ'[ | (%)7/10(70%)0/15 (0%)0.0002 *

two-sided Fisher's exact test [000125]The Alinia(r) tablets administered

500 mg twice daily with food for 24 weeks produced virologic responses

(undetectable serum HCV RNA) in 7 of 23 patients (30.4%) compared to
[000115]zero of 2blpaticrispie) fam the-placebl e gt dRE0L039 9981261 The

it virotlo iC responses gceusres between 4 and 20 weeks of freafment (3 a
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' i 23 pati incthe Aliniagr t.gro least
R e e ard ot iy (0 o) D R e eoe
responseg4eTe RpEEdinsibiney shew tecdreasaenbreviet had advanced liver
disease (bridging fibrosis). One dropped out of the study after 8 weeks of
Table 7. adtoghi Fangdhesolhe Trepmnad spotadic noncompliance with taking the
study medication. WO 2007/0818.¢6RET/US2007 060514 - 39 - A
HoepdiBikGutuireddpad was theangso gigp)ificant iodepandent predicios of
virdgtegicided finbee P20t 0886). None of the patients with cirrhosis,
uncontrolled diabetes mellitus or hepatitis B virus co-infection responded
to treatment. [000129jWhen patients with high viral loads, cirrhosis,
1000116} conbpinptiabiciebasrrertins Basslinrdahoripsreain daedipsmire biopsies
and medeHidasyoniaa et Nﬂ(;ﬂéﬁ/iﬁtﬁlf mﬁmwyh | &gﬁ&p&‘ﬁ@rﬁ/ é%ﬂ%gﬁ for {heagtiyeesponse
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response in patients with chronic hepatitis C genotype 4 when the patients
prothrombin &ifge AntiBateonsetsis ot LtepTiedthat tisisrersncsradatisssre vere
liver disedBeontrolled diabetes or hepatitis B co-infection. [000131]Safety
measures were examined in patients receiving Alinia(r) compared to
patients receiving placebo tablets. The extent of exposure is summarized
Table 8. idiTeplndFnireabgteticrii@pansomized to the Alinit treatment group, 1
r&mgdrstord of Brspiasebo group) dropped out of the study before P
ré@nfnyie o fllloweligwisits. These patients did not report takii§éany
MBAIEATSH O lexpEsrétiEinly ehgiaeRrse events, and they were excluded
frofrf tHEShR é?fégis;g§. Table 17. Extent of Exposure 0385
Tré @@ﬁfﬂ pastit e’;'g}‘p“’Patients Alirtia 500 mg twice daily x 279

weeks24 [000132]Sixteen patients (11 fromgroup, 5 from placebo group)
reported a total of 33 adverse events. There were two serious adverse
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-40 - reporting each adverse event were compared by treatment group.

WJQ&{%@@% no significant differences in the frequency or nattérg,[% 2007/000574
adverse events reported by the two treatment groups. Table 18. 3verse

Events: Patients Exposed to Alinie =23 Adverse event (Affected system)'
Patients Reporting AEs Severity and Relationship to Use of the Drug2
NUPPR Mild Moderate NUPPRNUPPR Severe Number % Jaundice
(DIG) 28.7 1111/11111 1;111:}%%:&1 111111..21111 11011,41111 ---
Anorexia (DIG) 1

infection. Two (2) virologic responders in the active treatment group had a prior history of
treatment with peginterferon/ribavirin. One was unable to tolerate peginteferon/ ribavirin and
discontinued therapy after 5 weeks. The other relapsed following completion of 48 weeks of

peginterferon/ribavirin.

Table 9. Response Rates in Patients with Complicating Disease-Related Factors

Complicating disease-related factors Responders/Total
High viral load (>800,000 IU/mL) - 0/3
Advanced liver disease: cirrhosis ' 0/3
Advanced liver disease: bridging fibrosis 375
Uncontrolled diabetes mellitus 0/3
Hepatitis B virus co-infection 01
High viral load and cirrhosis 01
High viral Ioad and bridging fibrosis 0/1
High viral load, uncontroiled diabetes and bridging fibrosis 0/1
[000118] Sustained Virologic Response: The 7 virologic responders were followed up at

least 24 weeks after the end of treatment, and 5 of these patients had a sustained virologic
response (undetectable serum HCV RNA) at follow-up. Sustained virologic response rates
are presented by treatment group in Table 10. Two patients failed to maintain their virologic
responses off-treatment. One patient only completed 8 weeks of treatment. One patient
completed the study, but reported sporadic noncompliance with taking medication due to

abdominal pain. Each of these two patients had advanced liver disease (bridging fibrosis).

Table 10, Sustained Virologic Responses by Treatment Group
Active Placebo P
Responders/Total (%) 5/23 (21.7%) 06/24 (0%) 0.0219

* two-sided Fisher's exact test

[000119} Changes in Quantitative Serum HCV RNA. (Viral Load): Mean quantitative
viral loads for the active treatment group, the placebo treatment group, active treatment group
virologic responders, and active treatment group virologic failures are presented in Table 11
and FIG. 4. Reduction of the mean quantitative viral load from baseline to end of treatment
was significantly greater for the active treatment group (reduction of 1.55 %2.34 logie IU/mL)
than for the placebo group (reduction of 0.21 £:0.98 log;o IU/mL) observed for the placebo
treatment group (P=0.0166, t-test). The reduction in mean viral Ioad observed for the active
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treatment group was entirely attributed to the virologic responders. Changes in viral loads of
nonresponders were not significantly different than changes noted for the placebo treatment
group. Actual quantitative viral loads for the 7 virologic responders over time are presented
in Table 12 and FIG. 5.

Table 11. Mean Quantitative Serum HCV RNA. over Time by Treatment Group and
Virologic Response (Logpe IU/mlL)

Weelk Week Week

Baseline Weekd4d Week8 ‘Week 12 16 20 24
Alinia Non- 5.5 5.21 3.21 5.23 5.54 5.61 5.42
responsders
Placebo 5.16 5.17 4.73 4.96 5.15 5.13 4.94
Alinia 5.33 4.53 3.87 3.9 4.02 .39 3.77
Alinia 4.92 2.98 0.80 0.85 .53 * *
Responders

* All values below lower limit of detection (10 [U/mL)

Table 12. Quantitative Serum HCV RNA over Time for Virologic Responders (Logso
U/mL)

Patient Baseline Week 4 Week 8 Week 12 Week 16 Week 20 Week 24

1 437 ¥ * N s *

#6 5.59 5.64 * * * * *
#15 5.22 5.43 5.57 5.98 3.74 o* *
#17 5.30 * * * y * *
#21 5.00 4.23 * + * * *
#3’? 470 # % % * * *
#40 4.25 5.56 * * * * *

* Below limit of detection (10 TU/mL)

{000126] Changes in ALT: Mean changes in ALT from baseline to end of treatment
were not significantly different for the two treatment groups (-3.9 432 for the active treatment
group and -1.3 £42 for the placebo group, P=0.82, t test). Categorical changes in ALT from
baseline to end of treatment are summarized by treatment group in Table 13. Three of the
virologic responders in the active treatment group had normal ALT values at baseline, which
remained normal at the end of treétment. One of the four virologic responders with elevated
ALT at baseline had normal ALT at the end of treatment while the ALT for the other 3
remained elevated. Four of the five patients with sustained virologic responses also had

normal ALT after 24 weeks off-treatment.
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Table 13. Change in ALT from Baseline to End of Treatment

Active Placebo
Normalized 3 2
Remained Normal 7 4
Remained Elevated 10 16
Normal to Elevated 3 2

[006121] Quantitative HCV RNA values were missing for one patient at week 24 and
for one patient at weeks 12, 16, 20 and 24. End of treatment data for these patients was
analyzed using the last data point available (last observation carried forward). An interim
analysis of end of treatment virologic response was conducted for the first 21 patients
enrolled in the study. For purposes of this report, no adjustments have been made to account
for multiple analyses.

1000122} Virologic response rates are presented by treatment group by study center in
Table 14. The higher response rate observed in the active treatment group for the Cairo study
center is attributed to disease-related characteristics of patients enrolled at the different sites.
Each of the 9 patients enrolled in the active freatment group at the Alexandria and Tanta
centers had high viral loads (>800,000 YTU/mL), advanced liver disease, uncontrolled diabetes

mellitus or hepatitis B virus co-infection.

Table 14, Virologic Response by Treatment Group and Study Center

Cairo Alexandria Tanta
Active 7/14 (50%) 0/6 (0%) 0/3 (0%)
Placebo 0/15 (0%) 0/6 (0% 0/3 {(0%)

P=0.0453, Cochran-Mantel-Haenszel test

[000123] A summary of response rates for the active treatment group by disease-related

complications and study center is presented in Table 15.
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Table 15. Response Rates for the Active Treatment Group by Complicating Disease-Related
Factors and Study Center

Study Center

Complicating factors Cairo Alexandria  Tanta
High viral load 0/1 0/2 -
Cirrhosis ’ 0/2 - 0/1
Bridging fibrosis 3/4 - 0/1
Uncontrolied diabetes mellitus 0/1 0/2 -
Hepatitis B virus co-infection - 0/1 -
High viral load and cirrhosis - 0/1 -
High viral load + bridging fibrosis 0/1 - -
High viral load, diabetes, bridging - - 0/1
fibrosis
Patients without complicating factors 4/5 - -
Totals 7/14 0/6 0/3
[000G124] There were no significant protocol deviations that would warrant an efficacy

subset analysis. An analysis of the subset of patients with low viral loads and no cirthosis,

uncontrolled diabetes or hepatitis B virus co-infection is presented in Table 16.

Table 16. Virologic Responses by Treatment Group, Subset of Patients with Low Viral
Loads and No Cirrhosis, Uncontrolled Diabetes or Hepatitis B Co-infection
Active Placebo P*
Responders/Total (%) 7/10 (70%) 0/15 (0%) 0.0002

* two-sided Fisher's exact fest

[080125] The Alinia” tablets administered 500 mg twice daily with food for 24 weeks
produced virologic responses (undetectable serum HCV RNA) in 7 of 23 patients (30.4%)
compared to zero of 25 patients (0%) from the placebo group (P=0.0039).

{000126] The virologic responses occurred between 4 and 20 weeks of treatment (3 at
week 4, 3 at week 8, 1 at week 20) and were maintained through the end of treatment with no
virological breakthroughs.

[000127] Virologic response was sustained in 5 of 23 patients in the Alinia® treatment
group at least 24 weeks after the end of treatment (P=0.0219). Each of the two patients that
relafased following the end of treatment visit had advanced liver disease (bridging fibrosis).
One dropped out of the study after 8§ weeks of treatment, and the other reported sporadic
noncompliance with taking the study medication.
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the drug: N= not related, U=unlikely related, P= possibly related, PR=
probably related Table 19. Adverse Events: Patients Exposed to Placebo
-24 Adverse event (Affected system)' Patients Reporting AEs Severity and
Relationship to Use of the Drug254Vild N U P PR Moderate N U P PR
Severe N U P PR Number% Jaundice (DIG) Hematemesis (DIG) Vomit
(DIG) Asthenia (BODY) Pain Abdo (BODY) Headache (BODY) Fever
{000128})BODY.pel eirel ledd e tbe oo Gighifldiht 1ddepdddht hredicte NNMEdbgic

response %}3;%160186) None of the patients with cirrhosis, uncontrolled diabetes mellitus or
hepatitis B virus co-infection responded to treatment.

[666129] When patients with high viral loads, cirrhosis, uncontrolled diabetes or
hepatitis B co-infection were excluded from the efficacy analysis, virologic response rates
were 7/10 (70%) for the active treatment group and 0/15 for the placebo gfoup (P=0.0002).
Two of the three Alinia®-treated failures included in this analysis had advanced liver disease
with bridging fibrosis.

{660 130] These results indicate that 24 weeks of Alinia® monotherapy is effective in
achieving a sustained virologic response in patients with chronic hepatitis C genotype 4 when
the patients have low viral loads and no other complicating factors such as cirrhosis,
unconirolled diabetes or hepatitis B co-infection.

[000131] Safety measures were examined in patients receiving Alinia® compared to
patients receiving placebo tablets. The extent of exposure is summarized in Table 17. Three
patients (2 randomized to the Alinia® treatment group, 1 randomized to the placebo group)
dropped out of the study before returning for any follow-up visits. These patients did not
report taking any medication or experiencing any adverse events, and they were excluded

frormn the safety analyses.

Table 17. Extent of Exposure

Treatment/Exposure Neo. of Patients
Alinia 500 mg twice daily x 24 weeks 22
Alinia 500 mg twice daily x 12 wecks i
Placebo twice daily x 24 weeks 24

[6060132] Sixteen patients (11 from Alinia® group, 5 from placebo group) reported a
total of 33 adverse events. There were two serious adverse events. One patient in the
placebo group experienced severe hematemesis and a patient in the Alinia® treatment group
experienced moderate melena. Both events required hospitalization but resolved without
discontinuing treatment. The remaining adverse events were mild to moderate and transient
in nature, none requiring modification or discontinuation of treatment. Adverse events are
displayed by body system, standard term, severity and causality in Table 18 for the active
treatment group and in Table 19 for the placebo treatinent group. The proportions of patients
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500 mg twice daily with food in patients with chronic hepatitis C were safe

_ Table 18, diyansdineatsdPatienio Bepovedie rdhnitedMirBatients treated with
Adverse eyitife tablets welriemitar to thostenegiiy et Relatinnshisate dsgtpf the Drug’
(Affectedrﬂg } Reporting AKs Mild Moderate Severe
Mumber % N UP PRIN UP PRIN UP PR

Jaundice (DIG) 2 87 | - 2 - - - - . - - e = -
Anorexia (DIG) 1 4.3 - =~ 1 - - - . - - - - -
Constipation (DIG) 1 4.3 - 1 - - S T - - - -
Diarrhea (DIG) 1 4.3 - 1 - - S - - .. -
Flatulence (DIG) 1 4.3 -1 - - - - - - - - -
GI Disorder (DIG) 1 4.3 - - - - - - -~ - - -
Melena (DIG) 1 4.3 - - - - -1 - - - - - -
Nausia (DIG) 1 4.3 - 1 - - - - - - - e e .
Asthenia (BODY) 4 174 { «~ 4 - - - - . - - - - -
Pain Abdo (BODY) 1 43 { - 1 . - - e e - e -
Dysuria (UG) 2 4.3 1 - - - - - - - - .
Epistaxis (RES) 1 4.3 - - - - - - - - - -
Palpitation (CV) 1 43 | - 1 - - - e e - e e
Myalgia (MS) 1 4.3 - - - - - - - - - - .
Somnolence (NER) I 4.3 - 1 - - - e e s - - - .
Skin Discolor (SKIN) 1 43 | - 1 - - - e e - -~ e = -

' DIG = Digestive; BODY = Body as a whole or Nonspecific system; UG = Urogenital; RES = respiratory; CV
= Cardiovascular; MS = Musculoskeletal; NER = Nervous; SKIN = Skin.
* Relationship to use of the drug: N= not related, U=unlikely related, P= possibly related, PR= probably related

Table 19. Adverse Events: Patients Exposed to Placebo (N=24)

Adverse event Patients Severity and Relationship te Use of the Drug”
(Affected system)' Reporting AEs Mild Moderate Severe
Number % |N U P PR|IN U P PR|{N U P PR

Jaundice (DIG) 1 42 - 1 - - - - . - -~ - - -
Hematemesis (DIG) 1 42 1« - - - 1- - 4 - r - - -
Vomit {DIG) 1 42 - 1 - - - - - - ~ - - -
Asthenia (BODY) 2 83 |- 2 -« - |- - - < |- - - .
Pain Abdo (BODY) 2 83 (- 2 -~ - P-4 . . - - - .
Headache (BODY) 1 42 - 1 - - - - . - - e - -
Fever (BODY) 1 42 |- - - - - - - I -
Urine Abnorm (UG) 1 42 - 1 - - - - . - - - - -
Hemoptysis (RES) 1 42 - 1 « - fe . . - = - e -
Diabetes Mell (MAN) 1 42 (-~ 1 - - - e e . - e e e

' DIG = Digestive; BODY = Body as a whole or Nonspecific system; UG = Urogenital; RES = respiratory;
MAN = Metabolic and Nutritional.

? Relationship to use of the drug: N= not related, U=unlikely related, P= possibly related, PR probabiy related
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Caucasian 8 8 10 10 1.0 Gender: Male/Female 8/0 7/1 8/2 10/0 .20

W&%%ggﬁ): Mean +SD 45.1 +5.541.3 +10.1 46.0 49,1 3%‘8‘TT§§S§007/@{;{}574

J47 .

EXAMPLE 6

TREATMENT OF VIRAL HEPATITIS WITH ALINIA AND PEGYLATED INTERFERON ALPHA-2B

[000140) Thirty-six (36) patients were enrolled in a clinical study to evaluate the
effectiveness and safet& of combination therapy with Alinia® plus pegylated interferon alpha-
2b (PeglFN a-2b) compared to a placebo plus PeglFN o-~2b in treating chronic hepatitis C.
"The patients were recruited as follows: Upon completing the 24-week treatment phase of
study RMO01-3027 (see Example 4), a randomized double-blind placebo-controlled study of
Alinia®, eighteen (18) non-responders were offered the opportunity to participate in this
clinical trial. Two patients declined enrollment due to the advanced stage of their disease and
unwillingness to be treated with pegylated interferon. Sixteen (16) patients were enrolled in
the study. These patients continued their blinded oral study medication along with 12 weekly
injections of PegiFN a-2b. Twenty (20) treatment-naive patients were recruited for the study
to initiate blinded study medication plus PeglFN o-2b at the same time (first PeglFN
injection and first dose of oral blinded medication on the same day). See FIG. 6 for a Patient
Disposition Flowchart. One patient was enrolled with HCV genotype 2 (randomized to the
pre-treated active group). One patient dropped out of the study immediately after rec.eiving
his first dose of PeglFIN and did not return for any post-treatment follow-up. One patient did
not return for follow~up after week 8. Each of the remaining 34 patients completed the study.
An intent-to-treat population (all patients randomized) was used for the primary efficacy
analysis with drop-outs being treated as failures. Demographic data and disease-related

characteristics are summarized by treatment group in Table 20.



.28 Median (Range) 46.5 (38-52) 42.5 (27-55) 48(26-56) 40(21-49)
woVsight (kgs):  Mean +SD 77.8 +6.6 84.0 +13.0 77.1 +11.8,77.

S0
B (Range) 79.5 (65.66) 86(67.105) 79.5 (36-100) 72 (Y GI0005™

Body Mass Index  Mean +SD 26.0 +2.3 28.3 +4.5

.43 .-

Table 26. Demographic and Disease-Related Characteristics

Pre-Treated Not Pre-Treated
Active Placebo Active Placebo P

Race:

Caucasian 8 8 10 10 1.0
Gender:

Male/Female 3/0 7N 8/2 10/0 20
Age (years):

Mean £5D 45.1 %55 41.3 +£10.1 46,091 39.1 +8.9 28

Median (Range) 46.5 (38-52)  42.5{27-55) 48 (26-56} 40 (21.49)
Weight (kgs):

Mean £5D 77.8 £6.6 84.0 £13.0 77.1411.8 77.7 £9.7 .31

Median (Range) 79.5 (68-86) 86 (67-105)  79.5 (56-100) 75 (64-94)
Body Mass Index

Mean 38D 26.0+£23 283 4.5 26.1 £3.4 26.8 +£3.8 54

Median (Range) 263 (21-29)  29.0(22-36)  27.0(20-31)  25.7 (21-36)
Viral load (loge fU/mL)* ,_

Mean 8D 5.5 £0.6 56405 5.9+0.5 5.6 0.4 34

Median (Range) 5.6 (4.3-6.1) 36(49-6.5) 59@@.9-66) 5.7(4.5-6.1)
Viral foad >800,000 IL//mL 3(38%) 2 (25%) 4 (40%) 1 (10%) 39
Elevated ALT 7 (88%) 7 (88%) 9 {90%) 8 (BO%) .95
Advanced liver disease

Cirrhosis 1(13%) - - 1(10%4) 34

Bridging fibrosis 2 (25%) 1 (13%) - -
Diabates meilitus 3 (38%) 1 (13%) 1 {10%) I (10%) .42

VChi-square test used for comparing proportions, analysis of varience for means.
% For pre-treated patients, viral loads are presented as determined before the pre-treatment period,

[600141]

Each of the weekly peginterferon injections were administered by the

physicians. At each study visit, patients were questioned regarding compliance with

administration of the oral study medication {Alinia or placebo}. With the exception of one

patient who dropped out of the study during the first week and another patient who did not

return for evaluation at week 12 and was treated as a nonresponder, each of the patients
reported that they had been comgﬁliant with taking the medication. None of the patients

returned unused medication.

1680142]

response rate for the pre-treated active group (5/8, 63%) was higher than that of the pre-
treated placebo group (P=0.15734), non-pretreated active group (P=0.08824), the non-

Virologic responses are summarized by treatment group in Table 21. The

pretreated placebo group (P=0.31859), the two placebo groups combined {(P=0.16888) and
the three other groups combined (P=0.09102).
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Table 21. Virologic Responses by Treatment Group

Pre-treated Not Pre-treated
Active Placebo Active Placebo

Responders/Total (%) 5/8 (63%)  2/8 (25%)  2/10{20%) 4/10 (40%)
=026, chi-sguare test .

[060143] Logistic regression analyses identified lower fasted blood glucose as a
significant independent predictor of virologic response (P=0.0101) for the entire population
of patients studied (n=36). The relationship between fasted blood glucose and virologic
response was most significant (£=0.0011) in the pre-treated active group where there were
three patients with uncontrolled diabetes mellitus.

[600144] Given the relationships observed between virologic response and fasted blood
glucose, the efficacy analysis was repeated for a subset of patients which excluded patients
with uncontrolled diabetes mellitus. The results of this analysis are presented in Table 5. In
this subset of non-diabetic patients, the response rate for the pre-treated active group (5/5,
100%) was higher than that of the pre-treated placebo group (P=0.02652), non-pretreated
active group (P=0.01049), the non-pretreated placebo group (P=0.06294), the two placebo
groups combined (P=0.02270) and the three other groups combined (P=0.60903).
Demographic and disease-related characteristics of the subset of non-diabetic patients
analyzed in Table 22 were compared by treatment group, and there were no significant

differences between groups.

Tabie 22, Virologic Responses by Treatment Group, Excluding Patients with Uncontrolied
Diabetes Mellitus

Pre-Treated Mot Pre-Treated
Active Placebo Active Flacebo

Responders/Total (%) 5/5 (100%)  2/7 (29%) 2/9 (22%) 4/9 (44%)
P=0.01, chi-square test

[0600145] Each of the virologic responders in the pre-ireated Alinia® + pegIFN group
had complicating disease-related factors that might ordinarily reduce the probability of
treatment success with pegIlFN-ribavirin, Response rates for subsefs of patients with high
viral loads, advanced liver disease, and uncontrolled diabetes are presented by treatment

group in Table 23.
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placebo). With the exception of one patient who dropped out of the study
Table 230BkBgothe: Matoy ek auchaneitteCpaiighiavihg Didaaet RtusrfOF satalyation

at week 12 and was treated as a nonrespoiieRResgtnafaheHsaents

reported that they had been compliargxeilirteking the magicRtie+l Nabed

the patients returned unused medichtiive [00TBL2BY irolbgievespdiiaesho

Yimblondizf 8 My fatment group #Zable 29/ The respgéhse rate 86f the

pHearsgiel wetlissgrsup (5/8, 63%) was higher than that of the pretreated

pleEFi§roup (P-0.15734), non-prettéhted active group (P=0.08824Y, the

nbEiisEEtRiafacebo group ([1-0.3%859), thelfWo placebo groups *

%@?@; 3?%@%3%88) and the threeééiher groups combingd (P=0.09102).

- with high viral load (HVL) - 0/1 0/1 -

- with HVL and bridging fibrosis 0/1 - - -

- with cirrhosis - - - 0/1

None of the above - 1/5 1/6 4/8

[06006146] Two-log drop in serum HCV RNA. All patients with a 2-log drop in serum
HCV RNA at the end of freatment also had undetectable serum HCV RNA. The results are,
therefore, the same as presented in Tables 21, 22, and 23,

[6001471 Changes in ALT from baseline to weck 12 are summarized by treatment group
in Table 24.

Table 24, Changes in ALT by Treatment Group

Pre-Treated Not Pre-Treated
Active FPlacebo Active Placebo
Normalized 3 1 2 2
Remained Elevated 4 6 6 4
Remained Normal 1 1 i 1
Normal to Elevated - - - 1

Nate: 3 patients not evaluable due to missing ALT data at cither bas¢line or end of treatment.

[600148] Virologic responses by treatment group are presented for each of two study
centers in Table 25. The same data is presented for the subset of patients without
uncontrolled diabetes in Table 26. In the overall analysis, there was no significant difference
between the response rates observed for the two study centers. In the subset analysis, the
response rates were significantly different because the second study center had two patients
that responded on placebo + peglFN. These two patients were 27 and 30 year-old males with
low viral loads and no complicating disease-related conditions. The patient enrolled in the
non-pretreated active group with genotype 2 was a nonresponder. There were no other

significant protocol deviations.



WO 2007/081974PCT/US2007/000574 44 - Table 21. Virologic
by Treatment Group Pre-treatedNot Pre-treated _
Wﬁg@?ggiﬁ%boActivePlacebo Responders/Total (%) 5/8 (63%)%/5’%%%%00574

2/10(20%) 4/10 (40%) P=0.26, chi-square test [000143]Logistic
regression analyses identified lower fasted blood glucose as a significant
independent predictor of virologic response (P=0.0101) for the entire
population of patients studied (rli%@' The relationship between fasted
blood glucose and virologic response was most significant (P=0.0011) in
the pre-treated active group where there were three patients with

Table 25uNGantgitcl disheiesimaiiids. {00Rh44lemen-thearlagionships observed
between virologic response and fasteldlBedglucrse/ Thetfficacy
analysis was repeated for a subsetafpaiients which Bxelidded:patients

thBBrastfest ERsFSE E8=0.02652), non-pretreated active group
(P=0.01049), the non-pretreated placebo group (P=0.06294), the two

j P=Q.0227 th t
e 2 PR O PR R

I BYEEU A AP 6.4 WETE
compared by treatment grouppapd,thgig;were no sig@j]fi)cglcg_gllgg{g{pces
between groups. Table 22 A\¢iQIOTIC Baghanses by me

v dingyPaierts with Uncapgrolled Di €s MellitggPre-Trea
Recdndaedy center AgtivePlacebmActivePlacebo -
Réspandersotbtah (8 iESRYe) 67 (29%) 2/9 (22%) 479 (41%) P-0.01,
chi-square test [000145]Each of the virologic responders in the pre-treated

{000149]A"nia&%&%ﬂi&%ﬁ@fﬂ&h@{ée&g P IGHRY RIRS3RET "t‘?y'afﬁ‘infééilg [ RAhia plus

might ordinarily reduce the probability of treatment success wit

peglFN alfantPpragughihhisbepyielopites P nIeits b7/ Bafidits Whan sidieyunegFN alfa-
2b plus plaaslse dstvapeestiivesdiscaseandunedhinliepedighetas.are presenieeiay

. treatment j 23. WO 2007/081974PCT/US2007/000574 -45 -
without pf%%‘iga%? g@s&&g‘s%@’ﬁes in Patients with Complicating Disease-Related

[000150]FactoherepTiieate dviNb vRewmoritiet siEbest sNot! Bres Tvestes cluded, the response
rate for tlﬁ%%'i\éeg@ﬁgg Qcmi\é?ca@@@? 1&’9‘%5 Igad ﬁ%ﬂgrqggrj l&{gﬂ lofz{ge pre-treated
placebo group (2/7, 29%, P=0. 02652), non-pretreated active group (2/9, 22%, Pw0.01049),
the non-pretreated placebo group (4/9, 44%, P=0.06294), the two placebo groups combined
(6/16, 38%, P=0.02270) and the three other groups combined (8/25, 32%, P=0.00903).
[00D151} Each of the 5 virologic responders in the pre-treated active treatment group
had disease-related complications that might typically reduce the probablility of success with
peglFN-ribavirin therapy: 2 with viral load >800,000 IU/mL, 2 with advanced liver disease (1
cirthosis, 1 bridging fibrosis) and 1 with hepatitis B virus co-infection.

[000152] These results indicate that préutreatment of patients with Alinia® before adding
peglFN potentiates the effect of pegIFN, producing response rates that are significantly
higher than those for peglFN alone or Alinia plus peglFN without a pre-treatment period.
[0600153] Drug safety measures were examined for patients treated with Alinia® plus
peglFN and for those receiving placebo plus peglFN. The extent of exposure is summarized
in Table 27.



0/1 1/3 0/1 Advanced liver disease: Cirrhosis 1/1  Bridging fibrosis 1/1

W&%mmgj\)@go-infection 1/1 Uncontrolled diabetes 0/2 - with high. vira
load (HVL) 0/1 0/1 - with HVL and bridging fibrosis PR Roous7e

.47 .

Table 27. Extent of Exposure

No. of
Treatment/Exposure Patients
Alinia 500 mg twice daily x 12 weeks + weekly pegIFN injections 18
Placebo twice daily x 24 weeks -+ weekly pegIFN injections 17

One peginterferon injection (dropped out) I-

[006154]

placebo treatment group and one for a patient in the active treatment group. There were no

Four mild adverse events (AEs) were reported, three for patients in the

serious adverse events. None of the adverse events required modification or discontinuation
of treatment. Adverse events are displayed by body system, standard term, severity and
causality in Table 28 for the active treatment group and in Table 29 for the placebo treatment
group. The proportions of patients reporting each adverse event were compared by treatment
group. There were no significant differences in the frequency or nature of adverse events
reported by the two treatment groups. No deaths, serious AEs, or other significant AEs were
reported. No laboratory adverse events were reported during the study.

‘Table 28, Adverse Events: Patients Exposed to Alinia (N=]8)

Adverse event Paticnts Severity and Relationship to Use of the Drug”

(Affected system)' | Reporting AEs Mild Moderate Sevére
Number | % IN|U[P{ PR [NJU[P| PR |[N]U[P] PR

Depression (NER) 1 36 (- 1 -~ - . . . - e e = -

NER = Nervous system

2 Relationship to use of the drug: N= not related, U=unlikely related, P~ possibly related, PR= probably related

Table 29. Adverse Events: Patients Exposed to Placebo (N=17)

Adverse event Patients Severity and Relationship to Use of the Drug’
(Affected Reporting AEs Mild Moderate Severe
system) Number | % |N|JU|P]PR |N|JUIP| PR |[N|U|P]| PR
Petechia (HAL) 1 58 |- 1 - - - - . - - - - -
Depression 1 58 j- 1 - - - - . - - - - .
(NER)

Photosensitivity 1 58 [ - 1 - - - e . - - - . .
(BODY)

HAL = Heme and Lymphatic System. NER = Nervous system. BODY = Body as a whole or Nonspecific

system

* Relationship to use of the drug: N= not related, U=unlikely related, P= possibly related, PR= probably related




0/1 - with cirrhosis 0/1 None of the above 1/5 1/6 4/8
0-log drop in serum I-ICV RNA. All patients with a 2-log drop

Wclgr?%%}rﬁ%]%%v RgNA aF'; the end of treatment also had undetectAbIE S&RH00574

HCV RNA. The results are, therefore, the same as presented in Tables

21, 22, and 23. [000147]Changes in ALT from baseline to week 12 are

summarized by treatment group in Table 24. Table 24. Changes in ALT by

Treatment Group Pre-Treated Not Pre-Treated Active Placebo Active

Placebo Normalized Remained Elevated Remained Normal Normal to

Elevated

- [0600155] Changes in laboratory safety parameters over time were analyzed by treatment
group using repeated measures analysis of variance for continuous data and Fisher’s Exact
tests for categorical data. Significant differences were observed for two parameters: platelet
counts over time were higher for the patients treated with Alinia + pegIFN than for patients
treated with pegIFN + placebo (P=0.0138), as shown in FIG. 7; and absolute neutrophil
counts over time were higher for patients treated with Alinia + pegIFN than for patients
treated with peglFN + placebo (P=0.0205), as shown for FIG. &. _
[600156] Values recorded for platelet counts and neutrophil counts increased from week
8 to week 12. A number of patients had their week 12 serum sample collected 3 to 7 days
late (10 to 14 days after the last injection of peglFN), and their platelet and neutrophil counts
had begun to recover. To eliminate the effect of data collected late at week 12, data from
baseline to week 8 was analyzed separately. When the week 12 data point was eliminated the
differences in platelet counts and absolute neutrophil counts over time remained significant
(P=0.0044 for platelets, P=0.0101 for neutrophils).

[6060157] Analyses were conducted to evaluate the effect of virologic response or pre-
treatment with Alinia on the change in platelet counts or neutrophil counts over time. The
differences were not related to virologic response or pre-treatment with Alinia,

[0GG158] Vital signs, physical findings, and other observations related to safety
provided no significant findings.

1000159 The administration of Alinia tablets administered 500 mg twice daily with
food along with weekly injections of pegylated interferon alfa-2b for 12 weeks in patients
with chronic hepatitis C was safe and well tolerated.

{000160} Reductions of platelet counts and neutrophil counts typically associated with
administration of pegIFN were significantly smaller in patients treated with Alinia (P=0.0044
and 0.0101, respectively).

[000161] Administration of 24 weeks of Alinia followed by 12 weeks of Alinia plus
peglFN alfa-2b produced higher virologic response rates (5/8, 63%) than either pegIFN alfa-
2b plus placebo for 12 weeks (6/18, 33%) or Alinia plus pegIFN alfa-2b for 12 weeks without
pre-treatment (2/10, 20%).

[600162) When patients with uncontroiled diabetes mellitus were excluded, the response
rate for the pre-treated active group (5/5, 100%) was higher than that of the pre-treated



341_161262411 Note: 3 patients not evaluable due to missing
W(ﬂtﬂ;ﬂﬁtﬁﬂt either baseline or end of treatment. (000148]VirolL%qj $2007/000574
responses by treatment group are presented for each of two study centers
in Table 25. The same data is presented for the subset of patients without
uncontrolled diabetes in Table 26. In the overall analysis, there was no
significant difference between the response rates observed for the two
study centers. In the subset anal d&i_s, the response rates were significantly
different because the second study center had two patients that
responded on placebo + peglEN. These two patients were 27 and 30
placebo gyea-gidynzdes, with |0w6sa| heads-afeknal compligabing disgasegehated1049),
~_caonditions, The patient enrol in the -pretreated active group with . .
the non-p e Bink SR BN NI, BRI T R PR R B lnpinec
(6/16, 38Uei=lichiz? 7T Gr20D7 /089 FLRCTIIS2COTDOORT R 246 3 2Pable-05)0903).

{000163] Viro'%ﬁ%ﬁ@?ﬁ%@ %%é%@%%qnq}?@gf@%ﬁEthQ treatment group

Responders/Total Pre-tréeatedNot Pre-treate

had diseape-fiiatad comepligiomm et sotais wrigy berrdrsastis probapldityebigcess with
peglm-rmwlh‘iﬁaﬁaé%/ﬁ%mﬁ@i%Jgﬁphmwmteifhugmﬂaawﬁ&&a ﬁﬁerhdisease (1
. . Virolagic Responses by Study, Site and.Treatment Group, Patients without
cinthosis, i S B L RS B S Ao e BB catadniot

[000164] Pre-tréheestinattivefiaceliofctireilzne botk ipsgdtid pideiie i3/ 8 orikaio Aydth
chronic hoRGRR WY £aR1aIa 218 J159:04 65 echran:Mariak Hasosasi derla.

10001491Administration of 24 weeks of Alinia(r) followed by 12 weeks of
[000165] o |injarde s/l DRisle sromiaadnshErpid sote sppivaly apseisigd with
administi@8%) e githepeg fidhalnampkisNiscabpdoedt werks (@Hhds B3] B+0.0044

40 Ol(ggnia%%gs glFN alfa-26 for 12 weeks without pre-treatment (2/10,
and & J5y: YL%%?When patients with uncontrolled diabetes mellitus were

[068166]excluddstheyeldponbeate that pre-treatment of patients with Alinia before adding
pegiFN potentiates the effect of peglFN, producing response rates significantly higher than
those for peglFN alone or Alinia plus peglFN without a pre-treatment period. Concomitant
administration of Alinia may furthermore reduce the hematologic toxicity of peglFN.



rate for the pre-treated active group (5/5, 100%) was higher than that of
the pre-treated placebo group (2/7, 29%, P=0. 02652), non-pretreated
active group (2/9, 22%, P=0.01049), th&’non-pretreated placebo group
(4/9, 44%, P=0.06294), the two placebo groups combined (6/16, 38%,

P=0 02270) and the three other grogps gembined (8/25, 32%,

P=0.00903). [000151]Each of the 5 Virologic responders in the pre-treated
active treatment group had disease-related complications that might
typically Faeirseth jsrapablity eted EasaiiprparidrRepmaianimatpys of
YR WAL a6 BA0006s I/ mbx it aavancadiies diseasetbiadihosis,

1 bridging_ fibrosjs) and 1 with_hepatitis B virus co-infection.
r’i‘?ﬁ%@%@ f%%%@%%gm&%&@éﬁfﬁ%ﬁf%@?ﬁ%‘m@m of patients with Annie

before adding pegIFN potentiates the effect of peglFN, producing
respo rates that are sjgnificantly higher t hose: FN alo I
Ao bl S e e A S SR Rl
onfepsiiien erstaemmniteefopamsatstiraRictbwiiabidinteristius peglFN and
for those receiving placebo plus peglFN. The extent of exposure is
summarized in Table 27. WO 20071081974PCT/U82007/000574 - 47 -
Table27PEREEM S1AER sosbrE R oferBAiHEh RSP AR e ARAROUndS
2RO grivvicerdatymdb2 iveeksdt, WaeklyweolhiNanjeatidnsid Blacetiees of
g\ﬁ/)i}g:e1 gily x 24 weeks + weekly peglFN injections17 One peginterferon
|nJe%]ﬁon' (dropped out) 10001541Four mild adverse events (AES) were
reported, three for patients in the placebo treatment group and one for a
patient in e achve et AL AR SRS AR SeHAKR RIVR SEmore
events. None of the adverse events required modification or
diitertiricirsirBhtassnentiidverse events are displayed by body
system, standard term, severity and causality in Table 28 for the active
treatment group and in Table 29 for the placebo. tregatment group. The .
oroporONE FIRHES FeBBriG VAU AUeEISR S S gt for o
regdaimetitng e dihgrenne davaeusighificart wiffksencesiindipedtbgivency or
ature of ady events reported he two tre [
e e D are e
ahaviet8avesients were reported during the study. Table 28. Adverse Events:
Patients Exposed to Alinia =18 Adverse event (Affected system)' Patients
Reporting AEs Severity and Relationship to Use of the Drug7 Mild )
ModePatd"SBe?é Rt & Esi Kpexo B R4 BRI TBt e the patient for a

foepressan{dRR) L 3 days and about 2 years.

{

7. The use of claim I, wherein the compound is for administration one or more

additional active agents to the patient.

8. The use of claim 7, wherein the one or more additional active agents comprises an

interferon.

9. The use of claim 8, wherein the interferon is for administration to the patient

separately from the compound.



NER = Nervous system 2 Relationship to use of the drug: N= not related,
Ur-unlikely related, P= possibly related, PR= probably related Table 29.
Adverse Events: Patients Exposed to Flhcebo =17 Adverse event
(Affected Patients Reporting AEs Severity and Relationship to Use of the

Drugzy, WQIM»‘:O&%%%%ﬁé&iﬁﬁégwr@ﬂmQQBtéfMdﬁ% EJaFLP RGN 2b,ora
PR Petechla (HAL) 1 5.8 - ------ Depression 15.8 -1
polvethvlene glveol derlvatwe of inferfercn o-2a or mt@rferon a-2b.

I1. The use of claim 8, wherein the interferon is for administration to the patient for a

period of about 1 week to about 48 weeks.

12, The use of claim 11, wherein the interferon is for administration to the patient for

a period of about 1 week to about 4-12 weeks.

13. The use of claim 8§, wherein the interferon is for administration to the patient

between 1 and 3 times each week,

14. The use of claim §, wherein administration of the interferon is initiated after

treating the patient with the compound for a predetermined period of time.

15. The use of claim 14, wherein the predetermined period of time is between about 3

days and about 6 months.

16. The use of claim 15, wherein the predetermined period of time is between about 1

week and about 4 weeks.

17. The use of claim 1, wherein the compound is for administration to the pafient one

o three times each day during a predetermined period of treatment.

18. The use of claim 7, wherein the one or more additional active agents comprises an

anti-diabetes agent.

19, The use of claim 18, wherein the anti-diabetes agent is administered separately

from the compound.



----- (NER)  Photosensitivity 1 5.8 -1 ------ - (BODY) HAL Herne and
Lymphatic System. NER = Nervous system. BODY = Body as a whole or
Nonspecific system z Relationship to u&é of the drug: N= not related,
Ur-unlikely related, P= possibly related, PR= probably related WO

2007/981B{ARC I/ Hé%@.@ﬂ%@%ﬁ%é%%ﬁé@%@ %L%}QBQ@%%%%&IQ hd one or

safety parameters over time were analyzed by treatment group using

he helLstire8Ulysis of variance for continuous data and Fisher's
Exact tests for categorical data. Significant differences were observed for

two parameters: platelet counts over time were higher for the patients, .. .
trontod i AT & BN LA pHHRRES I anar B BEG ENbg oot-disbets

gakacebo (P=0.0138), as shown in FIG. 7; and absolute neutrophil counts
over time were higher for patients treated with Alinia + peglFN than for
patients treated with peglFN + placebo (P=0.0205), as shown for FIG. 8.
[000188])Vhtuwss péebvardlforsrstalbrecymmnesiivg hethro phiienigen interferon.
increased from week 8 to week 12. A number of patients had their week

12 serum sample collected 3 to 7 days late (10 to 14 days after the |ast
injectiot SPpEeRGIARd thaT BRSSP ot BRIPEOTHTRE Trica Heliffison and
diesavaizHeteelipeinate the effect of data collected late at week 12, data

from baseline to week 8 was analyzed separately. When the week 12 data
point was eliminated the differences in platelet counts and absolute
neutraghillbeumtdyertiprama yridnied SignifiderttRxB,0044afodpldtaletsyes of
a0 FAnAGUEARIIS ) AROQLRVIABAMAG S WEER SORAUGICH IO SYRlNALE »

the effect of virologic response or pre- treatment with Alinia on the change
negratest ESuntE SRe atrapet éﬁ%&&@fﬁ%@@f#ﬁ%@ﬁé@?%f@%ﬁmd of
tielateddeiNisaladic [ReRABsE IFaiteatmeant withAlinias RORESAIM kakcond
signs, physical findings, and other observations related to safety provided
AR IEARERAAIRGE" (5001487 Fhe administration of Alina tablets

administered 500 mg twice daily with
25. The use of claim 24, wherein the predetermined period of time is between about 3

days and about 3 months.

26. The use of claim 25, wherein the predetermined period of time is between about 1

week and about 4 weeks,

27. The use of claim 24, wherein the active agent is an interferon selected from
interferon u-2a, interferon o-Zb, and a polyethyiene giycol derivative of interferon ¢-2a or

mterferon a-2b.

28. The use of claim 27, wherein the second composition further compnises a
compound selected from nitazoxanide, tizoxanide, derivatives of nitazoxanide, and

derivatives of tizoxanide, or mixtures thereof,



food along with weekly injections of pegylated interferon alfa-2b for 12
weeks in patients with chronic hepatitis C was safe and well tolerated.
[000160]Reductions of platelet counts and neutrophil counts typically
associated with administration of pegl§&N were significantly smaller in
patients treated with Alinia (P=0.0044 and 0.0101, respectively).
[000161]Administration of 24 weeks of Alinia followed by 12 weeks of

Alinia. pisReGHIN AlfarboRr sl ae- Diehel/ TR RSB ISR HEE S in the
63%) than either peglFN alfa2b plus placebo for 12 weeks (6/18, 33%) or

manjifiiisIa5 pEGHRTERRL B feratip sveRRdcRithi R pie Himihrertits/to, 20%).
[000162]When patients with uncontrolled diabetes mellitus were excluded,
the response rate for the pre-treated active group (5/5, 100%) was higher

that thatofthelsraliezteti oY 30D 2R PABRSTISD db 190Btssl P ripgred to the
amoRIRGERR ERk RH1HiRA% RARRZ6a2anenRipiraaied detiveigronpl9,

22%, P=0.01049), the non-pretreated placebo group (4/9, 44%,
medisapE 2940 th &G HaL E GRAIBL e ShBINEE (6118 °88%, P=0.02270)

and the three other groups combined (8/25, 32%, P=0.00903).

[000163]Each of the 5 virologic responders in the pre-treated active

tredtmeMgRiUY FENUisEaBTEIRilg BRIk TArHiGRT tpicRypared to the
amol@gueentbaprabablilibaab suacassawitbipeel rkyiavitnHear it 2N reated with
viral load >800,000 1U/mL, 2 with advanced liver disease (1 cirrhosis, 1
2 CORRRE I HERY HRG W HIERER B virus co-infection. [000164]The
administration of Alinia along with peglFN alfa-2b in patients with chronic
hepatitis C was safe and well tolerated. No safety concerns were |
ide -ﬁéf&e[b%fdi%%ﬁé@g?ia Gt iRt CEmAHS Bry e st EBLe an
incréyfpigalyasseciatadovithrdmisigration/of Neghb wesesanificantyared with a
smaller in patients treated with Alinia (P=0.0044 and 0.0101, respectively).
meﬂtar%%%%ﬁﬂ%% R G A P BT B R iR
before adding peglFN potentiates the effect of peglFN, producing
response rates significantly higher than those for peglEN alone or Alinia . .
PIUS peBTERSRGEE pre ST HARE RSB 5 TR A PRARH Atioh orimila
chantdniphpaydusthesnesaredUCY RE hematolagiadaxisiyooimeg Fhih 8nethod for
Cutims: . . 1. The use of a compound selected from nitazoxanide,
e SRS Gk B 0Y HHADE Y A RN S Pl owanie, or
mixtures thereof in the manufacture of a medicament for treating a patient

suffering from hepatitis, C. 2. The use.of claim 1, wherein the,

coritbotht 1151 RS SHETEIR (e Torii BT Lo o o efects o
compamprising anphiasmaceisicalitiagteptabie Cawiaprisinga thahisetohcléiibavirin

2, wherein the composition comprises a mixture of compounds selected
and Pth fithzoxanide, tizoxanide, derivatives of nitazoxanide, and derivatives

of tizoxanide. 4. The use of claim 2, wherein the composition further

comprises one or more additional biologically active agents The

o6 S T B e o e 1 oS mpou dorels i e
nitadataigeriocbefitide detwesr abiont: daysdndrabdut 24 weeksjzardnide; (b) an
ime&gr%%e%f?néya%ogn 6%9 liar%istrggog ¥vith an interferon to the patient for a

périod o tg ween a ou?rf Week and about 48 weeks. 6. The use of

claim 1, wherein the compound is for administration to the patient for a

period of between about 3 days and about 2 years. 7. The use of claim

1, wherein the compound is for administration one or more additional

active agents to the patient. 8. The use of claim 7, wherein the one or

more additional active agents comprises an interferon. 9. The use of

claim 8, wherein the interferon is for administration to the patient

separately from the compound. 51 10. The use of claim 8, wherein

the interferon is interferon a-2a, interferon a-2b, or a polyethylene glycol

derivative of interferon a-2a or interferon a-2b.



11. The use of claim 8, wherein the interferon is for administration to the

patient for a period of about 1 week to about 48 weeks. 12. The use

of claim 11, wherein the interferon is for administration to the patient for a

period of about 1 week to about 4-12 #geks. 13. The use of claim 8,
wherein the interferon is for administration to the patient between 1 and 3

times each week. 14. The use of claim 8, wherein administration of
the3ptarieranrigdridiatad afientpsatingidie patiankWiththeceopbinehfanaferon o-

predetermined period of time. 15, The use of claim.14, wherein the
20, B EERR AR PR ARY BEIERS BLSRATEEOUE S HVE e dboace merteron o-2b.
months. 16. The use of claim 15, wherein the predetermined period of
timgz’sﬁetween.about 1 week and about 4 weeks, .  17. The use of
clait' 1> (HEPSH AR CORRpB LS TBPY ﬁstﬁ%ﬁSrf‘”?&%ﬁé“KQif&H{ She to
tizothneéelitees Rk dbyitdutinghRiprece b pefiocbeftidatmanixtures ereof,
The use of claim 7, wherein the one or more additianal active agents
e SR A B ST Fp st Al A S
the anti-diabetes agent is administered separately from the compound. 52
20. The use of claim 2, wherein the composition comprises the compound
and one or more additional active agents. 21. The use of claim 20,
wherein the composition further comprises an anti-diabetes agent. 22.
The use of claim 20, wherein the composition further comprises an
interferon. 23. The use of claim 20, wherein the composition further
comprises an interferon and an anti-diabetes agent. 24. The use of a
compound selected from nitazoxanide, tizoxanide, derivatives of
nitazoxanide, and derivatives of tizoxanide, or mixtures thereof in the
manufacture of a medicament for pretreating a patient suffering from
hepatitis C for a predetermined period of time, wherein after the
predetermined period of time, the patient is treated with a second
composition comprising an active agent. 25. The use of claim 24,
wherein the predetennined period of time is between about 3 days and
about 3 months. 26. The use of claim 25, wherein the predetermined
period of time is between about 1 week and about 4 weeks. 27. The
use of claim 24, wherein the active agent is an interferon selected from
interferon a-2a, interferon a-2b, and a polyethylene glycol derivative of
interferon a-2a or interferon a-2b. 28. The use of claim 27, wherein
the second composition further comprises a compound selected from
nitazoxanide, tizoxanide, derivatives of nitazoxanide, and derivatives of
tizoxanide, or mixtures thereof 53 29. The use of an interferon and
nitazoxanide, tizoxanide, or mixtures thereof in the manufacture of a
medicament for treating a patient suffering from hepatitis C. 30. The
use of claim 29, wherein the amount of interferon is reduced compared to
the amount of interferon required to achieve a sustained response in the
patient from a medicament without nitazoxanide, tizoxanide, or mixtures
thereof. 31. The use of claim 29, wherein the amount of interferon is
reduced compared to the amount of interferon required to achieve a
sustained response in the patient when treated with a combination of
ribavirin and the interferon. 32. The use of claim 29, wherein the
medicament provides the patient with an increased chance of having
reduced serum HCV RNA after treatment as compared with a method for
treating hepatitis C with a combination of ribavirin and the interferon.
33. The use of claim 29, wherein the medicament provides the patient with
a similar chance of having reduced serum HCV RNA after treatment as
compared with a method for treating hepatitis C with a combination of
ribavirin and the interferon. 34. The use of claim 29, wherein the
medicament produces fewer side effects as compared with a medicament
for treating hepatitis C comprising a combination of ribavirin and
interferon. 35. A composition comprising: (a) one or more compounds
selected from nitazoxanide, tizoxanide, derivatives of nitazoxanide, and
derivatives of tizoxanide; (b) an interferon; and (c) an anti-diabetes agent.

54 36. The composition of claim 35, wherein the interferon is selected
from interfarnn a-2a intarferon a-2h and a nolvvethviene alvvenl derivzativie



