COMBI NATI ON THERAPY FOR HCV | NFECTI ON Technical Field
O The Invention [0001] The present invention rel ates
WO eooslognapeut i ¢ conbi nations conprising VX-4 9FCT/US2004/033739
ribavirin, and interferon. fThe present invention al so
relates to nethods using the therapeutic conbinations
of the present invention for treating HCV infection or
all eviating one or nore synptons thereof in a patient.
The present invention also provides kits conprising
t he therapeutic conbinations of the present invention.
The present invention also provides a pharmaceutica
regi men for adm nistering the therapeutic conbinations
of the present invention. Background of the Invention
[0002] HCV is a RNA virus of the Flaviviridae famly.
Acute infection with HCV causes a generally mld,
often asynptomatic, acute hepatitis. However, at | east
85% of patients infected with HCV do not fully clear
the virus and devel op chronic infection of the liver.
Once chronic hepatitis Cis established, spontaneous
cl earance of the virus is rare and the majority of
patients with chronic hepatitis C devel op2 slowy
progressive | CoMBIYASEaNe THERBRY Yy FPBaHSE VA NEECTION
i nfection, nost patients have evidence of ongoing
chronic hepatitis and at | east 20% have cirrhosis.
Long-term sequel ae of chronic hepatitis C include

ci rrRoshsi cAePRL & Eaf @t | Hhe, 1AL hepat ocel | ul ar
carcrnome. tt 175 estimated that HCV i nfects 170

m | | {§foPEr sonpriopl-duide. i Y&k ide f‘@l(étés?ntéfe@ﬁéraﬁ@utlc
a larger proportion of patients who are currently
combinations compr;81ng VX-497, ribavirin, and

5 interferon. The present invention also relates to
methods using the therapeutic combinations of the
present invention for treating HCV infection or
alleviating one or more symptoms thereof in a patient.
The present invention also provides kits comprising the

10 therapeutic combinations of the present invention. The
present invention also provides a pharmaceutical
regimen for administering the therapeutic combinations

of the present invention.

Background of the Invention

15 [0002] HCV is a RNA virus of the Flaviviridae
family. Acute infection with HCV causes a generally
mild, often asymptomatic, acute hepatitis.. However, at
least 85% of patients infected with HCV do not fully
clear the virus and develop chronic infection of the

20 liver. Once chronic hepatitis C is established,
sponténeous clearance of the virus is rare and the

majority of patients with chronic hepatitis C develop



infected enter the third decade of their infection,

the nunber of deaths attributed to hepatitis Cis
wez@sosrd4 t o significantly increase. [0003] TypdT/ab2004/033739

synptons of HCV infection include el evated ALT,

positive test for anti-HCV anti bodi es, presence of HCV

as denonstrated by a positive test for HCV- RNA,

cl i nstalvlst bgoatrasefivehlonee Hivehsdl SeasatyOyears after
hepat ocel | ul ar damage. [0004] Until 1999, Ke approved

t her &Py ek 1PRe EﬁﬁépééﬁleﬁFénhPEg)eVéﬂe@ﬁ?oﬁﬁcoﬂevlng
'nfe%h&%ﬂlwaﬁebBEQEﬁgrQﬁdaBEa%éégy'2b% ﬁa9e1c59&58elé.

, Viraferon , I nfergen . e response rate
reIameelyepmosewuehaenbﬁ Qh%boﬁcpHEpenuslachuemcmgda

ust ai.ned vi.ro c sponse (SVR) ,foll ow
Font hd 81 oF1Er aBSPoGYR FaLERESnuRbE: PEP=FAEFRLELH t h
undetagtabbeatiCVIBNAsskxtiRaths ahker ndiyseanti-pyat i;on
of treatnent. The | ack of durable antiviral response

al on§iMliRNt RETREBE MOr lPWLEEt i oR¥erafiBiet RexbaFFBuyears, as
si de eﬁB?@E% BEObB?t@gﬁan(bQEHEHEggwRBU gbkgurrent

syndr one, “nausea, anorexi a, I nsomia and epreSS|on
have ihifrted Eheeusehefthhedtdecady cofO6BBlirRihé&ection, the

00T SRR P AP POEL BB EEEELF, e

rlbavbrbmgdaeﬁ@aﬁeiyluM@Eeaaéyne | evel s in nost
patlents uring treatnent. However, liver enzynmes3

r et ulf%081 pasellvRécoal GesPRREA PEcHENeARIpStion include
d'scgﬁgbaegg Aﬁ%dlgbgqepbx tg59a¥5£'ankaeﬁggggéﬁgggxles,

mnimally and tranSrently decreases serum
Ievebseshbce eficiOVagsndemessttrathdvbybeeposbtaiaedest for

' ' n in with IFN-a.. In_two
lghenHEb@ﬁ&htlglggicb?estggggtaegf chronic ?iver dgsease, or
hepatocellular damage.
[0004] Until 1999, the approved therapy in the

European Union (EU) for chronic HCV infection was

interferon alfa (IFN-a); e.g., Intron® A, Viraferon®, or

20 Infergen®. The response rate was relatively poor with
only 20% of patients achieving a sustained virological
response (SVR) following six months of therapy. SVR is
the number of patients with undetectable HCV RNA six
months after discontinuation of treatment. The lack of

25 durable antiviral response along with the need for
injections, and the various side effects of the agent
(including flu-like syndrome, nausea, anorexia,
insomnia and depression) have limited the use of the
therapy.

30 [0005] Ribavirin, a broad-spectrum antiviral agent,
has reported activity in chronic hepatitis C. When used
alone, ribavirin decreases liver enzyme levels in most

patients during treatment. However, liver enzymes



| arge, controlled trials of the conbination of
ri bavirin, 1000-1200 ng/day orally, and IFN-a, 3 MU

wo oose32rares weekl y subcut aneously, treatnment Per/vs2004/033739
hepatitis C patients denonsirated statistically
significant increased SVR for the conbination,
conpared to I FN-a al one. Follow ng 6 nonths of

t reakgenn tbebS¥R1fiae ¢ambebawvhen thekapynwass29- 32%
conpared to 6- 17@6§the llatter representing 48 weeks
of tFeéaCRBRENUREr | ARAALAPBAGLYA Féhg¥iTEBUESEaBMENt only

Co”bhﬂﬁﬁhgmlgrgﬁH”Eansﬁénw@ﬁkaeCEQQQEEegekﬂmaHCV RNA

somewh proportion of treatnent na ve patients
exhi bevehg.-a BYRe(8ncdd¥pginFheesvibsnhaivenbehar apyained

recei ved EMEA reg ulatoré approval in 1999 and is
rar KEPER ByPe¥hELNNG2P| BEGR €8Tpérati BAthLIENr gt ohB two

of rugegbr'eohEgagﬁxdleghgﬁg BEetHsvsmeHEQg18£ of

drug-1 nduced ytic anema. A majorit patients

denoﬁsbaaﬁela,neaoodegoeaag/dayh@ﬂaghyblanafIEN-a,gédMIU
over the course of treatnent. Decreases in henogl obin
concERTESEt FORSSt Wepksy eRARULBNGPUELlYnebBES3ENERENgakve

redUﬁngeltastEepgg§§Peg Ebﬂ@%éEtheBa¥€aP§SE 89§§?V6d

i n approximately atrents recerving b na
1Dherapgn1fubamtrnncteaaédeEVRhﬁsrathe bemhiaasmonatedmpared
wi th nonspecific constitutional tons such as

fati §8elFNnSomhPae - dE@ﬂé@ypéa énaogghﬁigé trpagment, the

trlab§Rr?89rE8ﬂbEBa? Eﬁ tf %g%lwggo on egmparad to 6-

atients recerving e CconD i on o aV|r|n an
IFN—a7haWeheematteﬁ ﬁe§EeBedu¢hgom8OWeéksabEEﬂteatment) for
di scontinuation for toxicity4 managenment, generally
becadE¥- Gfaﬂﬁ§ehenﬁl}PpéeénéﬁvéselﬁfaQ@mbPEﬁtlpﬂ khysatment,

1Bee”4§“QggﬁéedrEEgEtQS”thé'§oﬂ8%hQ@”998héPepL5¥SEt?Xn of

incréasing ifon absorpt
treatment naive patients exhibiting a SVR (37-42%).

The combination therapy received EMEA regulatory
approval in 1999 and is marketed by Schering Plough
Corporation. Limitations of ribavirin therapy include

20 the development of drug-induced hemolytic anemia. A
majority of patients demonstrate a mean decrease in
hemoglobin of 2-3 g/dL over the course of treatment.
Decreases in hemoglobin concentrations to less than 10
g/dL, necessitating a reduction in the dose of

25 ribavirin, have been observed in approximately 8% of
patients receiving combination therapy. ribavirin
treatment has also been associated with nonspecific
constitutional symptoms such as fatigue, insomnia,
depression and vertigo. In the trials reported to

30 date, a small proportion of patients receiving the
combination of ribavirin and IFN-a have required dose

reduction or treatment discontinuation for toxicity



[0006] In an attenpt to further inprove the SVR rates

of the ribavirin and I FN- conbi nation, recent
walewslospnent s have focused on the interferon cPOPUR®N/033739

of the therapy. Through a ptocess termed pegyl ation,

pol yet hyl ene gl ycol (PEG nol ecules are covalently

bound to the interferon protein. Pegylation results in

an i ngheaseenpl ofehdrhal §-béégusonseaudthdholiPric anemia.
reduced renal clearance and proteol ysis. Pegylated
i nt efPe?@dl Bl PR, (PEGRENEGN epIBE S 6l csBay aneadl Yoy may

ins o n ' F i ng
n o hRreC ConRg L IR HIePe Rt SR RS L
Two @000&l ent PEGh RAEtempt odocfsriee heenoed uthedsvr
PEG FN- a2a_(Pegasys ; Roche Laboratories) .
PncoFpbrates e kDECPED | @ed| BEN vt t fombiea i eant recent

seru = | p [ e h I

on TpEl ophen s PhaPEPEGHLI Ponl e P Sre G RQliponent

Pl ough ©Coe pohatapy) i Deoopgh ad esrde &kdar Pt dDpegYl £5ion,

W th serum hal fljfe of approxippate 31 hours.

[ 00075 LA phabent | $lugolly (FES) pRRTECHE? cted SovaHRRRLY

the Bothdi €3 tiet i Nt &¥F OF o’ B2 N n 223pd ¥&i ) rdsults in
ribavirin was evaluated follow ng adm nistration of a
138- weekiperad pehtPEoue e hal frhbierepenseauenthiepht foiseduced

C pag.j S 4 j ol | [ st.ud

o LA S dat Re0 U SNBIREE O EIL, St
180 aur PEPEENFR2@) teRhA6EDS DEsd FNAZEL 1 {E PV T bdrun
PEG | FN- a2a + ribavirin denonstrated a statistically

si gneéncamt ravcorasehan Svihd&E69) IEparesul 0ifREG h FiNmore
a2a (30% and IFN- a2b + ribavirin (45% . Theb
conbr AT+ BrCRF FRYLEYE2 k3 BHEE roh HER WbEUS ecEBY¥Qed

lgDA<9{fE%@gh£eﬂﬁég%fﬁyaagpégyg%saﬁaégigeééngtudied. PEG-
IFN-a2a (Pegasys®; Roche Laboratories) incorporates 40
kDa PEG molecules with a resultant serum half-life of
approximately 80 hours. PEG-IFN-a2b (PEG-Intron or
ViraferonPEG™; Schering Plough Corporation)

20 incorporates 12 kDa PEG molecules with a serum half-
life of approximately 31 hours.
[0007] A phase III study has been completed in which
the antiviral activity of PEG-IFN-a2a (Pegasys®) +
ribavirin was evaluated following administration of a

25 48-week treatment course to treatment naive hepatitis C
patients. 1,149 patients were enrolled in the study and
received either 180 pg PEG-IFN-a2a + ribavirin, 180 ug
PEG-IFN-a2a + placebo or IFN-a2b + ribavirin. PEG-IFN-
a2a + ribavirin demonstrated a statistically

30 significant increase in SVR (56%) compared to PEG-IFN-

a2a (30%) and IFN-o2b + ribavirin (45%). The



[0008] The antiviral activity of the PEGI|FN a2b
(PEG Intron(tm/ViraferonPEGtn)) + ribavirin
W@ ooubios2r4 on has been evaluated in a phase |1 |PSt/uUS3004/083739
treatnment na ve patients. Atotal of 1,530 patients
were enrolled in the study and random zed to one of
three treatnent arns; . ng/kg PEG I FN 2b

subcob@benasi ynoseeraguepk’ phds r88avABAdaYaki bavi kekeived
for 48 weeks, . ng/kg PEG | FN- a2b_subcut aneously once
a weBRApPHsENBBOT$2062 R YagPRPTPEd réh Flotsfblireweeks

(oL Y0y 0, ByUULig: PEGHL T, 29D e pacauel yeongs,

a we avi for 44

or | 2 j rd TMEEKS. . ; . SV -
ner e Bag AT A e T vel . e torb BT aRLen
bf PE&s|bhtennevébhjabed inbavphaser BLRi yeddy egul atesyment
approval fromthe U S, and P | at or

S NP LYT RS HEB081. PobBOTL NRE hbus DIoEr bRt AGVRES

i nf eehtOD1681 0 thbaytudy and Andoheré@rod dhehsr afkree
disclosed in, e.g., United States patent 6, 299, 872,

Uni t edeStaers panent 165688753 6BEG U €ul 1St atlesupahentsly

6,172,046, United, St t 6,472,373, _th
disc?%gﬁr%sw%%kaﬂ}%ﬁaggi g%%§$%o¥b?%ﬂlﬂb?ef%rg§8 weeks,

efefe 1 [ [ ' f e
B er TR e et | b P 16 e FLa e week plus
dr awbaeksl2 Them@XRay at elsavir t hef oegf our ofe &0s 5684 1owed by

coupled with toxicities of these two agents, point to
the Pe2d ¥ ORI aBEF t I Biat2lef pebenianepes i @&Cei @ hweek plus

i t files. Th i f

or oLy U PN el iRs, F R T hacEvE it Higohae PBEN2D +

Eider@%éfffﬁn?ﬁgrim@r@@éﬁg.effﬁ@ang6r§@@a3&aréfsa@? 47%,
resen nventi on

15 and 47%, respectively. The combination of PEG-Intron™
and ribavirin received regulatory approval from the
U.S. and E.U. regulatory authorities in 2001.

[0009] Methods of treating HCV infection using
ribavirin and an interferon alpha are disclosed in,

20 e.g., United States patent 6,299,872, United States
patent 6,387,365, United States patent 6,172,046,
United States patent 6,472,373, the disclosures of
which are incofporated herein by reference.

[0010] The combination of pegylated interferon and

25 ribavirin, while effective, has drawbacks. The SVR
rates in the region of 50-55%, coupled with toxicities
of these two agents, point to the need for additional
effective therapies with improved safety profiles.
There is a need for an effective therapy for HCV

30 infection that has reduced side effects and increased

efficacy.



[0011] It is an object of the present invention to
provi de a therapeutic conbination conprising VX-4 97,
wo edwawsn2ran, and interferon. [0012] It is anot heeT/0B8208€033739
of the present invention to provide a nethod of
treating HCV infection or alleviating one or nore
synptons thereof in a patient, conprising
adm gusnakiyNQft ehsapgdepahtenhvane®pposi tion of the
present invention. [O0I3] Tt 1S yet another object of
the fgoesemt inventkoant ebpeevi 8¢ ahpharBBefdt iGkntion to
regimen for treating HCV infection in a patient.
Det aPFeYiBesér fpersrebF ithecrhieation FOURAisSThg VX-497,
foll in d herein: "Peg-lntron"
neangwgégfgggro%h?rgﬁFQEgayéﬁeferon al fa- 2b,
évalHalﬂélfronﬁScherhngtﬁerpobaEConprEhelpmesbnthﬂnvention
nt s Int -A (1) interferon. a
avai FAOPECFA O SCHEETR]. €61 BPACTBH, Ren aBrEROm\GE
"ribavilevhatABgNenEi Bavinbird &¥mpebasDrhbotyEanasy! patient,
| H1, 4,-triazol e-3-carboxam de, available from!]l
Pharﬁﬂ@@ﬁﬂﬁéﬁgsadmhélst€ﬁéﬂﬁ N@sﬁaléﬁpaéégatlbe@omnOSltlon
t he r n Twel fth Edition; also
avalpnggeaEg%égng F£¥ §§$§0n180her|ng Cor por ati on,
1Reni I[@ORBH, NIItorisageCopegtbetr dbfieom &i6f thanprekant
Roche X asy neans Pega ),
boqi APLPTEIBR’ BT BE 9% Bar] BBRETRBFRhAAAL BoRbER, Tor
Nut | eyealbldng” Rofeiapechean Raf grgac(ehe. recombi nant
interferon alfa 2a avail abl e from Hof f mann- La Roche,

Nutley, NJ;7 "Berefor" neans Berefor (r) , interferon
a2 Detailed Description Of The Invention

[0014] The following definitions are used herein:
15 "Peg-Intron" means PEG-Intron®, peginteferon alfa-
2b, available from Schering Corporation, Kenilworth,
NJ;
"Intron" means Intron-A®, interferon alfa-2b
available from Schering Corporation, Kenilworth, NJ;
20 "ribavirin" means ribavirin (1-beta-D-
ribofuranosyl—lH—l,2,4-triazole—3—carboxamide,
available from ICN Pharmaceuticals, Inc., Costa Mesa,
CA; described in the Merck Index, entry 8365, Twelfth
Edition; also available as Rebetol® from Schering
25 Corporation, Kenilworth, NJ, or as Copegus® from
Hoffmann-La Roche, Nutley, NJ;
"Pagasys" means Pegasys®, peginterferon alfa-2a
available Hoffmann-La Roche, Nutley, NJ;
"Roferon" mean Roferon®, recombinant interferon

30 alfa-2a available from Hoffmann-La Roche, Nutley, NJ;



avai | abl e from Boehri nger | ngel hei m Pharmaceuti cal,
Inc., Ridgefield, CT; Sumferon (r) , a purified blend
woboosaszral al pha interferons such as Sum f er oPCT/US2004/033739
avai | abl e from Sum tono, Japan ; Wellferon (r) ,
interferon al pha n avail able from d axo_Wel | cone LTd.
Great Britain; Alferon (r) , a mxture of natura
al pha i nt eBbeegbs "ndanbypkitebi-@r onnbetr-eaess, adnd 2
avai | abl e from Purdue Frederick Co., CT, "VX-497"
mean&valilahpsuhdonaBPRETiREeF ol REPAhedm Bharmaceutical,
phar eut k¢ : eptabl e salt thereof. VX-497 is a
poteE?eINPEEP?%%%%??ér&?dentified by Vertex
Phar maceuiwaferpbn®, , aapdrdésedi béendnobinhatdrsl ankpha
atent . 6,541, 496, "bid" ans twce daily; "tid" ans
i CBCREEFy PR qPHe R Ean ST Lr P e kel fag rom: BRGA tomo,
nmeangapwh¢e weekly; "tiw' means thrice weekly. [0015]
The tern1"therapeugic,conbination" as used herein
nmeans a cURBLAREPBN- of NbAELBFORDAEPRRL NV ealpigable from
SUbSERDGES weh 1 8ome CRFROUNGSHAVERY 81 hher apeuti c
utility. TyplcaFPy, each such compound’in the
t her apeut A¢ fevobPnati nnstofet hé patseal ahpkat iohewfékons

Bl " pBUn 4 BRA” A- PRapAEBUT Peally AKELLRARTohron Purdue

carr reedethekcospouags in a therapeutic comnbination of

the present invention nmay be adm nistered
"VX-497" means a compound having the formula:

Beaasaacy
<

pharmaceutically acceptable salt thereof.

or a

15 VX-497 is a potent IMPDH inhibitor identified by
Vertex Pharmaceuticals Inc., and described in United
States patent 6,541,496.

"bid" means twice daily;
"tid" means thrice daily;
20 "gid" means four times each day;
"biw" means twice weekly;
"tiw" means thrice weekly.
[0015] The term "therapeutic combination" as used
herein means a combination of one or more active drug

25 substances, i.e., compounds having a therapeutic
utility. Typically, each such compound in the
therapeutic combinations of the present invention will
be present in a pharmaceutical composition comprising

that compound and a pharmaceutically acceptable



simul taneously or separately, as part of a reginen.

[0016] According to one enbodi nent, the present

WO poossizen provi des a therapeutic conbi nati on PCT/US2004/033739
conprising VX-497 and ribavrin. [0017] According to

anot her enbodi nent, the present invention provides a

t herapeutic conbi nati on conprising an | MPDH i nhi bitor

suchcagrV¥r497Thei bawbbundsangd hntﬁéiﬁgentiEOQé§LiEB€i0n of
first conponent of the therapeutic conbination,

namefje VXEEFERL LEVEBRPPAsBAYi ReaaeBapsstersd. Such a
conpas ik, e ' - 11,he WX

conp%ghPPgﬁp)ggﬁgyggghgé é?éﬁ%} éIFy é%gp?gbﬁe
adj uM@AL6dr caPrccerdihg0to] oReetmbaliipenthetiX- p8Zsent

onpositign co risgs VX-4§7 in_an.anount .sufficient

or ' ARy5eRgeToP TRy fassr HBOBAPROCHG) dAPDinab36T comprising

Accowdi-ng7t ananetbakieqshodi ment, the VX-497

conpasition conprises VX-497 in an anpunt sufficient

for 4%98ddage offCFeERéBA hBoaRCEbeKyPBRyIEBeRBouthgopresent
g/ d ] 5N e i .t .

V% 431 Shiaon Pl agent: castiRtGicr RBAEL AR L op! B8morising

suf f boi @MPDHonnhibdsagesufhbetswesn4abouribavigidayahd

1gbout. #go ng/day. [ 0022] According to another
mbodEAELSTPRe VX- 497 conposition conprises VX-497 in

an amoong]suff reeert rker camgesage 6f brtwWenBriBelBAiday

to about 120 ng/day. [0023] According to another

enbo@PREARALLRE  VREAS Y@oﬁ%DéPFiohsc@ﬁﬁPrSéngXn497 in

an agempesﬁuﬁghqiggachog BoRpSage:8h BEhNeen.8PoYt 489 (vihe

regimen,

ng/ day to about 1

VX-497 composition") and a pharmaceutically acceptable
15 adjuvant or carrier.

[0019] Preferably, the VX-497 composition comprises

VX-497 in an amount sufficient for a dosage of at least
about 60 mg/day.
[0020] According to another embodiment, the VX-497
20 composition comprises VX-497 in an amount sufficient
for a dosage of between about 60 mg/day to about 220
mg/day .
[0021] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
25 for a dosage of between about 60 mg/day to about 150
mg/day.
[0022] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
for a dosage of between 70 mg/day to about 120 mg/day.
30 [0023] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
for a dosage of between about 80 mg/day to about 100
mg/day.



ng/ day. 9 [0024] According to another enbodi nent, the
VX-497 conposition conprises VX-497 in an anount

wa@ ndosiogizent for a dosage of about 85 ng/day torpebus1009@33739
ng/ day. [0025] According t® anot her enbodi nent, the
VX- 497 conposition conprises VX-497 in an anount
sufficient for a dosage of between about 90 ny/day to
abou{0@24)] ny/ daycot 6] t Acnsithhdny dbedhdief, the VX-497
enbodi nent, the VX-497 conposition conprises VX-497 in
an aRURRSELUFPR cFERRT 7S VdoSAfel Bf2heANREH: aPokfiopent
o/ dayr 19 @b Yas [ '
anotﬁ%l; é(;rrbodi rr%rlft%) %%Lg@wgaé%)/ggo%%ﬁ%?%%}@%o%ﬁ%é%ay'
VX- 40002 %] an ahouerdind ficiamtieor embodagentof thet ieen 97

00 ng/day. to about 110 002 8] A ding to
ot NP o entton TRe U 7 LRt 1O e e hkent
VX- 489 | &) @bcad®ubt 15aif fd&h estodOro@ o b ahoauwt 220

100 ng/day. [0029] According to another enbodi nent,
t he L&Y7- conposi tion conprises VX-497 in an anount

suf f i &d f or ween mgm@)c o)
abougﬂzg%]]t g/ d%\%gf%%%]%c%g% ding to anot er'ng!l'géywE 437

enbochmerd jtidre AOEEBTsenMPOs4 1T om comprneest \&G #Bic jent
n apount sufficient. for a dasage of be en abaqut 170
16 5 10 SHTHE Ao YRS T00)S A g GPout 120
anothgrdgppodi ment, the VX-4 97 conposition conprises
VX-497 in an anmount sufficient for a dosage of between

about09%Y ny/ RSCIEAED U AP HRFEHFMPodiment, the VX-497

composition comprises VX-497 in an amount sufficient
for a dosage of between 100 mg/day to about 110 mg/day.
15 [0028] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
for a dosage of about 100 mg/day.
[0029] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
20 for a dosage of between about 150 mg/day to about 220
mg/day.
[0030] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
for a dosage of between about 170 mg/day to about 210
25 mg/day.
[0031] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
for a dosage of between about 180 mg/day to about 210
mg/day .
30 [0032] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient

for a dosage of between about 200 mg/day.



[0032] According to another enbodi nent, the VX-497
conposition conprises VX-497 in an anount sufficient

wo ooosastesage of between about 200 ng/ day. 10 [POB8$2004/033739
According to one enbodi nentt9p the VX-497 conposition
conprises VX-497 in a fornulation suitable for dosing
once a day, bid, tid, qgid, five tines a day, six tines
a dayooBey exampterdihgat¥XoA87c&BAROGELEONLBONDKL$65
about 100 ng/day dosage of VX-497, and a bid dosing is
desi FEAPOBREACRNECYRT 497S cBHPH_Yt iBnawEPFMEbapiPBesuitable

VX- 4 [ far tLo e.g:4 a.tablet , contaipi
about “50g IR 87 Passal e a5t A g e Shoenarnes 2 day,
enbodimehtimeshe ¥Xy-49Foroapespléepnifoapvkses7VXedPdsition
Ln a formul ation sui l e fqor dgsing bid. [0035] O, ,
e GRTBEYSEBnRBREL | bR ORpHFEedorASaget  HKatd?) and a bia
for mabat hgniguiatableaf othdast R vkdaof 0036hoAcE0hHi HY11
to another enbodi ment, the VX-497 conposition
conpfPBEE1YR- ¥574PR AR anbormusatieri edtIf oraatdbiage
of b - u d 0 120 ny/ day wherein
O GEEG Enthg| pnsll M0 0AY b ggs?%é'bid. [ 0037]
Accol@pBglt o ahotbedirgbbdi apothethemdXd#@eént, the VX-497
onposi tion conprises. VX-497 in_an anmount sufficient,
1or GOMBRAGEION DRTRELACTOBXHP day™t D SBBUNLTapON Suitable
g/ dayr whgLagnpsald VX-497 is fornulated for dosing
bi d. 50038] According to another enbodinment, the VX- 7
comp&8PBFbn coRbri 5BS VX-497 ¢anpasikbont cempfiseenyX-497
for dgs t d In_sai d VX-497
o 5P ocat P PR e R et alRe R Ay e R
t her §pessic combroatiingstof ahbeher embodiment, the VX-497

15 composition comprises VX-497 in an amount sufficient
for a dosage of between about 90 mg/day to about 120

mg/day wherein said VX-497 is formulated for dosing

bid.
[0037] According to another embodiment, the VX-497
20 composition comprises VX-497 in an amount sufficient

for a dosage of between 100 mg/day to about 110 mg/day,
wherein said VX-497 is formulated for dosing bid.
[0038] According to another embodiment, the VX-497
composition comprises VX-497 in an amount sufficient
25 for a dosage of about 100 mg/day, wherein said VX-497
is formulated for dosing bid.
[0039] In the therapeutic combinations of the
present invention, VX-497 may be replaced by other
IMPDH inhibitors known in the art. Preferably, such
30 other IMPDH inhibitors are used in dosage amounts that
provide an equivalent exposure level in a patient
(e.g., in serum plasma) when compared to the exposure

level of the corresponding VX-497 dosage amount.



present invention, VX-497 may be replaced by other

| MPDH i nhi bitors known in the art. Preferably, such
wobdsn32kPDH | nhi bitors are used in dosage anoP@t/sS100&033739

provi de an equival ent expodure level in a patient

(e.g., in serumplasma) when conpared to the exposure

| evel of the correspondi ng VX-497 dosage anount. 11

Exanakaapméssuehsothebth@PE&MpDhlbhh@bstbﬁgluﬂeluaeg e.g.,
Cel | cept 944, VX-148, and m zorubin. [0040] The

secoﬁ&géﬁﬁﬁémeHK 8f 4y h¥Xr hdBapanti wigerBPARE i on,

namelgoiblavi r rfe bgceﬁHpEb§$gnéﬂtaofogHQSEBéggpeutic
("ribavirin conposition®) ypi cal 'y, such a

conpesimbioatéonpr hewelyi babaviniandia pbapmasedtinakly

e CROBHPRGAPT { NG PRBROLP] FOUBRRGST PPoh comgPreetly, such

ri bawi ebfipbBidfoameunprsbbki eipalitoh andogage of
bet ween 400 ng[dax to about 1200 ng/day . [0042]
AccoPBrrfar8uhh6Rhey BRBEERFABAE, adhBVANDaGEr FATTier.

Co”p9§bﬁh?n CORRELS8SnE! P Vbﬁénehﬂoa m8HPUN he f bav1r1n

sufficient for a dosage of between about 80
aboutomEOélngbdayompﬁaséﬁ Acbevdring o anoameunt Sufflcient

t, th
haUPF AL PREARCaRbUHECRRFR APAntoY O7Y 6L OSRgt of 200
betma@mdapout 1000 ng/day to about 1200 ng/day. [0044]

Accordlna to anot her enbodi nent, the ribavirin
conpd@PEEdn cohpFPEEingi bavARPRhER anbadsuARt, the

TSR A S0 AL od 008 I S8 A

the sufficient for a dosage of between about 800 mg/day to

15 about 1200 mg/day.

[0043] According to another embodiment, the
ribavirin composition comprises ribavirin in an amount
sufficient for a dosage of between about 1000 mg/day to
about 1200 mg/day.

20 [0044] According to another embodiment, the
ribavirin composition comprises ribavirin in an amount
sufficient for a dosage of about 1000 mg/day or about
1200 mg/day.

[0045] According to another embodiment, the

25 ribavirin composition comprises ribavirin in an amount
sufficient for dosage of between about 300 mg/day to
about 800 mg/day, more preferably, between about 300
mg/day to about 700 mg/day. Or, more preferably, it is
present in an amount sufficient for a dosage of between

30 500 mg/day to about 700 mg/day. Or, more preferably,
it is present in an amount sufficient for a dosage of

between 400 mg/day to about 600 mg/day.



ribavirin conposition conprises ribavirin in an anount

sufficient for dosage of between about 300 ng/day to
w@bwan3B@D ng/ day, nore preferably, between abpct/uS{H04/033739

ng/ day to about 700 ng/day.12Or, nore preferably, it is

present in an anmount sufficient for a dosage of

bet ween 500 ng/day to about 700 ng/day. O, nore

pref doakley, it Acsoptengntol B gatagBuihesUbhbeReRENEOr

a dosagg of between 400 ng/day_to about 600 ny/day. 12

[ 0048 PAVAFE® A§ £dtheFeReRAEOAr cBNbORPALAT

ri bavighiahyi s ehtbei-gRaBetel ohE) S ibaviri
[ 0047] Acgording to éng enbggingﬁ%?g?ﬁggyrbgé%rFﬁbaV1rln
conpesimpsi taonproses isebavibamirnnaihoamibatmiadation

ui t abl. r dosi once a day, .bid, tid, qid, five_,
8 take 532 AS<EREORLETY: aRke adanpiby ppda five
t her apexki & Gaphi Bat sar €eABEI S€8a3houro108Q pBhdayif a
dosage of ribavirin, and a dosing of five tinmes a day
i s dEBPreReULtREn CORBINRELSPeGEMBT&6RBI ARPHEN 1APP| mg/day

conpgi i bavirinin.a f apLan.,. e, . g. c:a.t
Cont arards 8. g oAuadeR o80T roro Pl el fi%pobdeFtor, ooy
t he dsbdeshiredcotpesi thentbemppesescr chabinahibn aill

f lati I.tabl.e.for _dosi | t bid. M
167 ef BPRBYS o7 EBROTPEAT &7 Or RAPBLABC 0P+ dBsPng Bl GaD1E.

tid,c@hdaiaﬁngtvg.gtneabaueayoongf@Eabhbav&k@avirin
is formul ated for dosing bid or tid a day. More
pref dPABBY, ri Pavi £PR FiLR¥iKLNaFeBPPEitdesi ARgmMBréses

SOUSLT0R L T LTS BLEEAANS oS- 0 HERRAGRac 1ease

specbfidc pMotrei psefkatbilghi bibavitah tepfoeatilabedndor

1%e|lggggngr%Egiezﬁgiogid?ngrnggegaggmggngngaaéspggg%érably,
ribavirin is formulated for dosing bid or tid a day.
More preferably, ribavirin is formulated for dosing
bid.
[0049] The term "interferon" as used herein means a

20 member of a family of highly homologous species-
specific proteins that inhibit viral replication and
cellular proliferation, and modulate immune response,
such as interferon alpha, interferon beta, or
interferon gamma. The Merck Index, entry 5015, Twelfth

25 Edition.
[0050] According to another embodiment, the
therapeutic combination of the present invention
utilizes natural alpha interferon 2a. Or, the
therapeutic combination of the present invention

30 utilizes natural alpha interferon 2b. Preferably, the
therapeutic combination of the present invention

utilizes recombinant alpha interferon 2a or 2b. More

preferably, the interferon is pegylated alpha



such as interferon al pha, interferon beta, or

interferon gamma. The Merck Index, entry 5015, Twelfth
wiosiosm274 [ 0050] According to anot her enbodi mePeT/US1064/033739

t herapeuti c conbi nati on of 18he present invention

utilizes natural alpha interferon 2a. O, the

t herapeutic conbi nati on of the present invention

util inesrfiatbhabaabphapi. nt enterenrdhs Buetghabl Yort Bge

t herapeutic conbi nation of the present invention

ut|IPf@§epécéﬁﬁﬁﬁﬁﬁpnaﬂﬁﬁéuﬁﬁrerferon 2a or 2b. More

preferably kg%ﬁrferon i s pegyl ated al phal3

a or

|nterferon

Interferons suitable for the

present inbént Peg-iintkode: (a) Intron, (b) Peg-Intron,

;

C) Pegasys (
g) Vel | fefdn, gFﬁ)asé(ﬁnsensus al pha i nterferon

Rof eron, (e) Berofor, (f) Sumferon,

avai |l abl e ﬁqonRAmggan Inc., Newbury Park, CA (i)

Al feron; (j) Vi r af er on (r) 7 (k) Infergen (r) . [0051]
Accordlng (ed aRBrREPTenbodi nent, the therapeutic
conblnath@ CO?HEE%S?O 497 and an interferon

sel ected from

tron €g- I ntron, Pegasys, Roferon,

Berof or, Sgm f @deddfe¥dhl f eron, consensus al pha

10

15

20

25

30

interferorzh or Al feron.

consensus alpha interferon available from

Amgen, Inc., Newbury Park, Ca,

(i) Alferon;

(j) Viraferon®;

(k) Infergen®.
[0051] According to another embodiment, the
therapeutic combination comprises VX-497 and an
interferon selected from Intron, Peg-Intron, Pegasys,
Roferon, Berofor, Sumiferon, Wellferon, consensus alpha
interferon, or Alferon.
[0052] According to another embodiment, the
therapeutic combination comprises VX-497 in one of
Intron, Roferon, Peg-Intron, or Pegasys.
[0053] According to another embodiment, the
therapeutic combination comprises Intron or Roferon in
an amount sufficient for a dosage of about 4 million IU
to about 12 million IU per week. Preferably, Intron or
Roferon is present in an amount sufficient for a dosage
of about 6 million IU to about 10 million IU. Yet more
preferably, Intron or Roferon is present in an amount
sufficient for a dosage of about 8 million IU to about
9 million IU. More preferably, Intron or Roferon is
present in an amount sufficient for a dosage of about 2

million IU.



[ 0052] According to another enbodi nent, the
t herapeuti c conbi nati on conprises VX-497 in one of

wo ndososr27R0f eron, Peg-Intron, or Pegasys. [ 0058¢T/US2004/033739
Accordi ng to anot her enbodiltdent, the therapeutic
conbi nation conprises Intron or Roferon in an anount
sufficient for a dosage of about 4 mllion IU to about

12 mifloloisan | U pee weekintPoef eeabliyic rbat 6@npeyaB9keranthe
is present in an ampunt sufficient for a dosage of
aboutNETRPELESS FOTPaTabeen 6 &Pl PERSPOL Yevemsien

pr ef t I I S¢P e L n nt
T A N e S e S LR o v A
9 mlthrieatteldJ. More preferably, Intron or Roferon is

res i.n an amount..sufficient for a dosage, of about .
§' o o0t o1 “FEO84T9THE gﬁﬁuﬁﬁg891586§vnFPSntgFraPeUtlc
Pegagysblinathent kemareskisC pegnhhRabhoBrobetRay Rl €5€0L
invention depends on the body weight of the patient
bei ngMPre4t 64 ficasyt AegordPr§aEe efieberpeanmahputt ReS

therﬂ %bV%e%Q”QBnQEBQQ ?g?g%??%SEﬁg'lﬂgeggdgbg to another

Pegasys i'h an anount suf a dosage 0O
bet weebodboent(. Pepgglhgineeckrt @egheyt 2snpikgeweekn an

According . to ot her enbodi nent, Peg-Ilnptron or Pegasys
05 pPESBRE # %gﬁcéﬁﬁﬁngg§uF?58?8ﬁF gSrgﬁtHS§ﬁg§ESgt !
bet wagn kahaekkl conbkaliveek ;59kaboebk? mpikgpwgeknt@bn or
Peg-Intron or Pegasys is present in an anount

suf f PEEERY St 66 RTE6SAFe 18f aAbBIPURL5ShHfFkginatk for a dosage

0SBl EopLEmLe LaakapabEier and S e

in tHO0&6]. FoPlmakrabicensicalprasirnigr¥Xadfll7adjevants useful

15 for formulating each of VX-497 and ribavirin are known
in the art. Formulations comprising VX-497 are
disclosed in United States patent 6,541,496, the
disclosure of which is incorporated herein by
reference. Formulations comprising ribavirin are

20 disclosed in United States patent 4,211,771.
[0057] According to another embodiment, the present
invention provides kits for use in treating HCV
infection in a patient. The kits of the present
invention comprise any one of the therapeutic

25 combinations of the present invention. The kits
further comprise instructions for utilizing the
therapeutic combinations. The kits may be tailored to
the needs of classes or types of patients or other
clinically relevant factors such as age, body weight,

30 concomitant diseases/conditions, severity and stage of
HCV infection, responsiveness or non-responsiveness to
prior treatments, propensity for side effects, etc.

For example, the therapeutic combination in a kit may



di sclosed in United States patent 6,541, 496, the
di scl osure of which is incorporated herein by

w0 edosignee. Formul ati ons conprising ribavirin BEEUS2004/033739
di sclosed in United Statesi1patent 4,211,771. [0057]
Accordi ng to anot her enbodi ment, the present invention
provides kits for use in treating HCV infection in a
patiBﬁttth@rKHtSo@fdeég@éegﬁmEabméeBbko?aﬁQGHEESEaVing a
any one of the therapeutic conbinations of the present
i nveRPABNWeTHBEKPEs BuBt hel Sckdpri 9 i hBer bheraRsut o
util zj hepapeytic Lhat i T Kj
be ¢ S Tead 1o RS nosds f7clasces or Sfypar paaded
pat i entisableofher pekiipntal hgveebhebady facgbtsosuch.gs, less

ge, . body wei ght on 1 tant di seases/conditions,
geveFF?? SﬁdegPSéeg8f9gEbgrnf85tiBﬁ? Fé§ﬁ83§P5éﬁess or
non- £esPEASLYBAESE hOkREi Ahyt beat geNbsedPropepsht ¥t EOE use,
side effects, etc. For exanple, the therapeutic
B

conbMR&FER FheadRPEIAR|PE BBildresr &8 ¥ariadsdgeending on
suit r i eqt avi a wej g

25 g er Tt R haranda | ROttt et bneChesthy, SEagiggsse.
tail eted for dosages suitable for patients have a body

g e.g | ess_than or egual t 5 kg, O, the
1 hergégggﬂc coﬁSFﬁgaFBﬁ ?ﬂ 3nﬁFﬁeﬁa§m§83f9?ﬁBreah?oPresent
pedi ahtbatish, pwberaes hhridosagpriginghildren is
varied depending on factors such as age, body weight,
severity of didédse, & RGOSy A4y tapmmastitdons;

enbodi nent, the.prese ' L. | : i I .
conpri si ng: (i?lgspluggﬁ$$§ o#i3§F§§9¥%%§§€§ i%ﬂ%ﬁOSltlons’
(ii) a pluralityiof ridbgpdiural icympdsiiritenseron

15 compositions; and
(iv) instructions for utilizing above
compositions.
[0059] According to another embodiment, the kit

comprises VX-497 compositions, wherein each composition

20 contains a dosage amount of VX-497 according to any one
of the embodiments hereinabove. In one embodiment,
each said composition contains at least, and
preferably, about 50 mg of VX-497. In one embodiment,
each said composition contains at least, and

25 preferably, about 1000 mg of VX-497.
[0060] According to another embodiment, the kit
comprises ribavirin compositions, wherein each
composition contains a preferred dosage amount of
ribavirin as described above. According to another

30 embodiment, each said composition contains about 200 mg
of ribavirin. Preferably, each said composition
contains about 200 mg of ribavirin in a capsule

formulation.



(iii) a plurality of interferon conpositions; and (iv)
instructions for utilizing above conpositions . [0059]
wa@easngtizg t o anot her enbodi nent, the kit conppdBES2004/033739
VX- 497 conposi tions, whereilm each conposition contains
a dosage anmount of VX-497 according to any one of the
enbodi nents herei nabove. In one enbodi nent, each said
conpdeioeildn conceomsiiay keashothsd pmpbaiabhy, aheukit
50 g of VX-497. In gne enbodi nent, each said
conp6STPErdReSonirRS eaP 8dBha SAAPRFeE&PABI YhexBant cach
1000 g, %ElYXOﬁgzonkggﬁQ]aAQBQEgbngmggnﬁngkhgﬁterferon as
enbodlnent the kit conprises ribavirin conpositions,
mheréﬁﬁCéabﬁdc@bpwgltlQﬂeéamaaﬂms ahprehEErédrdosagethe kit
f avirin.a desc i bed above. _According,t
anotgéreg % be Iggg sa|8?868603 PFi BRI 88KFa|ngore
aboupr2@e rap1ef, thbavhtemfeEbﬁfQéabbgrlﬁaebnsakdpegasys.

conp |t| n contalns about 200 ribavirin in a
capsﬁﬁ@ 6Rér nul &CFER4 189[G@6i?°ﬁb€6rﬁmﬁﬁdﬂﬁeﬁﬁotHE? kit

enmbodibmBRt sekhe nfkl-reQBR L3pBal RLEMLEEPAoR! RR2a single dose
COﬁpOSI i ons wherein each COHpOSItlon contalns a

dosayéadnoune ofiliapéef drer asadescPirbédrabdye. the

Prefer bl the interferon in_the 1S Intro

1Beg- ﬁn?réﬁerﬁofggg 2 of ﬁgggs§§rmuﬁﬁ&é08r8?%&8%??,f?ﬁe

I Nt eihgeefion .Peg- Intron or Pegasys. [0062] According

to anot her enbodi nent, the kit conprises interferon

al phdOP8PRuI at PEROFA1BIsERgRBOBBSE graPdsFreRtmuFppppEesent

dose1%b@5t18565§6§§hgfoghﬁetﬂﬁﬁrEfrEQeQEEHa hév'gnfectlon

formul ation suitab
or alleviating one or more symptoms thereof in a

15 patient comprising the step of administering to the
patient a therapeutic combination according to the
present invention. According to one embodiment, the
patient has HCV genotype 1 infection.

[0064] According to another embodiment, the method

20 of the present invention is useful in treating HCV
infection or alleviating one or more symptoms thereof
in a treatment naive patient, i.e., a patient who has
not received any prior treatment for HCV infection.
[0065] According to another embodiment, the method

25 of the present invention is useful in treating HCV
infection or alleviating one or more symptoms thereof

in a patient who is non-responsive to interferon

monotherapy.
[0066] According to another embodiment, the method
30 of the present invention is useful in treating HCV

infection or alleviating one or more symptoms thereof
in a patient who is non-responsive to a combination

therapy using ribavirin and an interferon.



i njection. [0063] According to another enbodi nent, the
present invention provides a nethod of treating HCV

WO ndososizen or all eviating one or nore synpt onspehesm®o§/033739
in a patient conprising tha7step of adm nistering to

the patient a therapeutic conbination according to the
present invention. According to one enbodi nent, the

pati dooshas HCXcgemdtiypetd bnf atteenatfi0864hbAacrEdinghe

to anot her enbodi nent, the method of the present

i nveREFSRNEs 10¥ERGI opnPEPEARRRgaHRYE PAfepEi BRABEING HCV-RNA

al | eyt RO:10Ng BhLtARLE §¥”HEQHBtBQ§ESQ %Emﬁﬁls1ng the

treatnent na ve patlent l1.e pat I ent
r ecesven @ﬁyagmnonSteeangenb Eandk@htnahécalDherh@@ﬁﬁﬁc

th nb d th h d of th
éfggen H@gﬁspgﬁcggr §8§ukneﬁhFr85$F%§ FEﬁNgHFéSglon

or a@kefeahbmg OBReOfmelBbE S¥NBhenpreBehneofintBn8ion reduces
patient who is non- responsive to Interferon

nonofh&r BFY - RF@O%GYeAECéPdPnQaFéeaﬁoFﬁeP eAB8dEhBAt

the pethed phet heyRiesent invention is useful in
treating HCV infection or alleviating one or nore

synpﬁ@ﬁ§8ﬂhereéfdeheatpbﬂeehevahooszﬁUnRNespenased to the
13 conbi nation_thera [ ' [

1B ¢ OPREPERE T Tl Bok P ARG A Lhoah aPPorRL pya copies per

embodil et skRampbESaNpatA¥ARt h8NMPESUFEESHE gﬁbhthQElve,
redu0|ng HCV -RNA levels in a patient in need thereof
A

conpfid gCVﬁéesFéﬁeéﬁeaEﬁﬁﬁﬁ§FéPFﬁ§etBC§aW§tbQﬁPéﬁBYa
thef%ﬂ%chE ge g% RE1 CRHEQh gn gh&hs rpresent
rerer 0 0

i nventi on. e met the pr esent
|nveﬂpoéﬁ]reduéesotdengCVoRNAoth&elsmbndampatbenhetprasent
1Eesslkggntlon provides a pharmaceutical regimen, comprising
administering to a patient in need thereof a
therapeutic combination according to the present
invention for at least 12 weeks. In one embodiment,
the pharmaceutical regimen comprises administering to a

20 patient in need thereof a therapeutic combination for
between about 12 weeks and about 24 weeks. Or, the
therapeutic combination is administered for at least 24
weeks. According to an alternate embodiment, the
therapeutic combination is administered until the HCV

25 RNA level in the patient is below a detectable level.
[0070] According to a another embodiment, the

pharmaceutical regimen comprises administering to a

patient in need thereof for at least about 12 weeks:

(1) a therapeutically effective amount of
30 VX-497 bid;
(ii) a therapeutically effective amount of

ribavirin bid;



detectable I evel . [0068] A detectable |evel of HCV
RNA as used in the present invention neans at |east

WA 0@sHEN7RNA copi es per nml of serum of a pati ePCT/ES2004/033739
nmeasured by quantitative, m8lti-cycle reverse
transcri ptase PCT net hodol ogy. Such nethods are wel |
known in the art. [0069] According to another
enbodi ment, théipiésend thumpdunn qalaw defective amount of
phar maceuti cal reginmen, conprising adm nistering to a
patient in need ther edfntfaelfntf?é?oib Bhe Qs itk -
accondpna)to t RecBrasagt tbn¥gat bABolOhedt , | 985k932is dosed
weeks. I n one enbodi ment, the pharnaceutical reginen

conpitsésagtnitfi oebiidg t Ora PAat#ent isndneed &hebebfean
her i¢c.conbination_for, b en abqut 12 wee and
§b0u38§§£m38k§9 b%a %ﬁeagﬁgFagéﬁf?% gbﬁbin Fi6HOF er

adm smbbateentor vat abeast d4sweeks. aheaer donggt pian 1In yet
al ternate enbodi nent, the therapeutic conbination is

adni APSEBREJSTHRPALMERE - HEY-RRAA FevePSEA fheabavfehpOirg

bel ow;g detectable [ evel. [0070] According to a

anot her enbodi nent, the pharmaceutical reginmen
conplP8@8l adni Arspeding to anphbheent enhodewent hergbévirin

or st _abha 2 eks: é') a,therapeutical

1@ffe§%?%§gaﬁ%u§ T%?%engﬁ?mb? ?_T?(%a%fyﬁgaaE%Z??¥al?90

ef f esg/deyamuod a§/aapavoti 0200 dndBdéy| i ¥h@rein each daily

therapeutically effective anount of interferon al pha

oncedas@gekis] BdYifleAcébEai AgPtBrahit¥npbdpdBhRRistrations

VX-dedringdased abyl eapkoflrell dosthes Vs ati dPSedcn

at betmee% about 46 ng bid to about 50 ngy bra. 1n c

anot hénrality of administrations during each day are 200

15 mg, 300 mg, 400 mg, 500 mg, or 600 mg.
[0073] According to another embodiment, interferon
alpha is administered once a week. Preferably, Intron
or Roferon is administered once a week. Or, a
pegylated interferon is administered once a week.

20 Preferred pegylated interferons include Peg-Intron or
Pegasys. Preferred dosage amounts for interferon alpha

in the pharmaceutical regimen are as described above.

Example

[0074] A 24-week, double blind, randomized, placebo
25 controlled study was conducted on 31 patients that were
non-responders to ribavirin/Peg-Intron therapy. The
patients were divided into three groups. All three
groups received ribavirin/Peg-Intron therapy. One
group was administered a placebo, while a second group
30 was administered VX-497 25 mg bid. The third group was
administered VX-497 in a dosage according to the

present invention.



enbodi nent, VX-497 is dosed at about 50 ng bid. In yet

anot her enbodi nent, VX-497 is dosed at about 100 ny
whoas/0pRer2] According to anot her enbodi nent, PChES2004/083739

dosage is sel ected from 4009ng/ day, 600 ng/ day, 800

ng/ day, 1000 ng/day, or 1200 ny/day, wherein each

daily dosage is divided into a plurality of

adni igtyat i oner@uninag each cdaypa tReefter ried thes ades df group,

each of such plurality of adm nistrations duyyi each

day wire 20 igd J0CAVEF 400 BRg - B0G Ry, B¢ g%’l%a in

[ OO?d%Jsgecsoradebgféi%ga% hele gAY it elz@hieved

al pha’1'ssadmni stered once a week. Preferably, Intron

or Rofdertarctabladlieniestse e HSHE RN weelhegendg of 24 weeks.

pegyl ated interferon is adm ni stered once a week.

Preferred pegylated interferons include Peg-Intron or

Pegasys . Preferred dosage anounts for interferon

al pha in the pharmaceutical reginen are as descri bed

above. Exanple [0074] A 24-week, double blind,

random zed, pl acebo controlled study was conducted on

31 patients that were non-responders to

ri bavirin/Peg-Intron therapy. The patients were

divided into three groups. All three groups received

ri bavirin/Peg-lIntron therapy. One group was

adm ni stered a pl acebo, while a second group was

adm nistered VX- 7 25 ng bid. The third group was

adm ni stered VX-497 in a dosage according to the

present invention.1l9 [0075] Mre than 80% of patients

in the third group, who received ribavirin,

Peg-Intron, and VX-497 in dosages according to the

present invention, achieved



undet ectabl e I evel s of HCV RNA at the end of 24
weeks. 20 What is Clained is : 1 . A therapeutic

W@ o0ubiosr4 on conpri sing VX- 497 and ri bavi ri n. PCT/BS2004/033739
t herapeutic conbi nati on conprising VX- 497, ribavirin,

and interferon. . The therapeutic conbination
according to claim2, wherein said interferon is
interferon al pha 2a. . The therapeutic conbi nation

accowHangisocaaymedeist clains 1-3, conprising VX-497
in an anount sufficient for a dosage of at |east about
60 ng/day. 5 .1The nhehapepéitieosbibBahaONoACEShPrNging VX-
to cIa|n14 conpri sing VX-497 in an anount sufficient
for 4°do2BgerdPaBefwBen about 60 ng/day to about 220
ng/ day. 6 . The therapeutic conbination according to
claim5, conprpsi ngaVind9s éﬁt@@ éHHHDﬁa@H&E'EbﬁB£1£9£g VX-
a dosage of between about % day to about

my/ dag7. 7rlb¢Hér@herap@u@néecﬁﬁbcnat|on accordlng to
claim6, conprising VX- 497 in an anount sufficient for
a dosage of between b d s

The therapeutlg co ma?E %%g% |§g%?}gg E?é1%¥COrdlng to
conpcilsimg2VXwhé¥eiin aaldnmunerSaféncieninferfardﬂsagpha
of between about 80 ng/day to about 100 ny/day.?21 9.

The ﬁerapeutlc conbi nation according to claimS8,
conprising VX-497 in an anount sufficient for a dosage

of about 85 ngiday tReabR¥tafOuPULda¥mbination according to

any one of claims 1-3, comprising VX-497 in an amount

sufficient for a dosage of at least about 60 mg/day.

5. The therapeutic combination according to
claim 4, comprising VX-497 in an amount sufficient for
a dosage of between about 60 mg/day to about 220
mg/day.

6. The therapeutic combination according to
claim 5, comprising VX-497 in an amount sufficient for
a dosage of between about 60 mg/day to about 150
mg/day.

7. The therapeutic combination according to
claim 6, comprising VX-497 in an amount sufficient for

a dosage of between 70 mg/day to about 120 mg/day.

8. The therapeutic combination according to
claim 7, comprising VX-497 in an amount sufficient for

a dosage of between about 80 mg/day to about 100
mg/day.



10. The therapeutic conbi nation according to claim 4,
conprising VX-497 in an anount sufficient for a dosage

wobkoosesmeen about 90 ng/day to about 220 ng/ dapcT/182004/033739

The therapeutic conbinationtaccording to claim 10,
conprising VX-497 in an anount sufficient for a dosage
of between about 90 ng/day to about 120 ngy/day. 12.
The therapeutic conbination according to claim 11,

conpri si ng VX- 497 imhantaﬁ@upéusuﬁfb@hbmhatabnaadesaa&ng to
of behmeen about 100 ng/day to about 110 /d;¥
The £ @FQpéutF@mEEﬁﬁﬂﬁgt V&n44dcdrdrRgaMeUBFaF fZClent for

CONPLI §ioRg g¥X: %9£bbnta@5a BhySHES t 90 sage
of about 180 o day. $§9 er%pég??g 8@w@.2§??on
according to cla|n14 conpr|3|ng VX-497 in an anount

sufficient forl&- dogégetbﬁraﬁﬁwééﬁ abm@unas@ongﬁdayrdong to
abou% %%% qg/g n}%in£h9xLQSEa€%“%§ Z% atl yer] Pt for

accor |ng té c conpri si ng n an anDu
suffbcdesngObfabéowaga abohet poemngzbiayt td8absytLtdaygot o
about %éo ng/ day. 22 16. The therapeutic combination
accoPfd8YA§Yto claim 15, conprises VX-497 in an anount
sufficient for a dosage of about 200 ng/day. 17. The

t her apeutic conbi natrhentaeeapduRfct @oABYnaRecAf ackaikiBng to
1-16, conprising VX-497 in a fornulation suitable for

dosuﬁéaéWcéOa geyrrbedndt Vi -4§7dinf preampuns gufiycient for
Si X 5'&%§a§ed@¥ between about 90 mg/day to about 120

mg/day.

12. The therapeutic combination according to
claim 11, comprising VX-497 in an amount sufficient for
a dosage of between about 100 mg/day to about 110
mg/day.

13. The therapeutic combination according to
claim 12, comprising VX-497 in an amount sufficient for

a dosage of about 100 mg/day.

14. The therapeutic combination according to
claim 4, comprising VX-497 in an amount sufficient for
a dosage of between about 150 mg/day to about 220
mg/day.

15. The therapeutic combination according to
claim 14, comprising VX-497 in an amount sufficient for
a dosage of between about 180 mg/day to about 210
mg/day .



18. The therapeutic conbination according to claim17,
conprising VX-497 in a fornul ation suitable for dosing
wheas/0iR274 The therapeutic conbi nati on accor di NnBCT/0S2004/033739
claim 17, conprising VX-4922in a fornmulation suitable

for dosing tid. 20. The therapeutic conbination
according to claim 17, conprising VX-497 in an anount
sufficient for a dosage of between about 90 ng/day to

about 120 ngy/ dag.whehei theahgel¥Xi49¢ombihat Mhahedot@ing to
dosing bid. 21. The therapeutic conbination according
to chPﬁW2é?'c69ﬁPFéFﬁ§ -487 iR an ansunt suffieient for

for g desage st QS&%eQOéOQgVEé?@y to about 110
ng/ day, whérein said VX-49771s tornmulating for dosing

bid. 2 . The therapeutic conbination according to
claim 21, conptisi n§hextherapaubhcapouhingufidncaenvrding to

(o 1+ EpRuPaPeats sPUake, AoPer acoBrs RES HE: BRauica "

conbEnamiibatacnosdingble aoy o6einy cheéns da¢, bid, tid,
conpr i, ing,ribavirin in an23 anmpunt sufficient for a
dosafé%of THEFWEEHCA0D HBY da§iF¥otaBBEt 21880 ny/ day. 24.
The therapeutic conbination according to claim 23,

conprising ribayirifhentRErapBYRL cSUEhbEREP ohOLcBording to
dosage of between about 800 ng/day to about 1200 '
my/ dayaips17Theownpei apedt VE-¢d3hbinagi barmetat dpngsubtable

cl ai 4 riskng ribavirin in an amount sufficient
for gbgogg%gﬂgfbggfmeen about 1000 ng/day to about

1200 ng/ day.
19. The therapeutic combination according to

claim 17, comprising VX-497 in a formulation suitable

for dosing tid.

20. The therapeutic combination according to
claim 17, comprising VX-497 in an amount sufficient for
a dosage of between about 90 mg/day to about 120 mg/day

wherein said VX-497 is formulated for dosing bid.

21. The therapeutic combination according to
claim 20, comprising VX-497 in an amount sufficient for
a dosage of between 100 mg/day to about 110 mg/day,

wherein said VX-497 is formulating for dosing bid.

22. The therapeutic combination according to
claim 21, comprising VX-497 in an amount sufficient for
a dosage of about 100 mg/day, wherein said VX-497 is

formulated for dosing bid.

23. The therapeutic combination according to

any one of claims 1-4, comprising ribavirin in an



26. The therapeutic conbinati on according to claim 25,
conprising ribavirin in an anount sufficient for a

waolomage72ef about 1000 ng/day or about 1200 ny/PemyuUsRE4/033739

The therapeutic conbinati on3according to claim 26,
conprising ribavirin in an anmount sufficient for

dosage of between about 300 ny/day to about 800

ny/ dayiournor supf et eadl Jor bet desagabofit b8OR8B/ day ©§/day to
about_ 700 ng/day. ,28. The therapeutic conbi nation

accomaPig 5208| $4F3Y; comprising ribavirin in an

anount sufficient for a dosage of between 500 ny/day

to about 700 np4dayThd O hdhepdliel @Pedhb en&OIBh NALESRIing to
according to claim28, conprising ribavirin in an
anpuftasif 23 ci @ATDT H81RJ doshgjel Bin b vwerenano@ngddbficient
to a t.6 day. . e tic,conbi nati on
acco?%#n% ?osggé %%eb%?w%%gi%égggggggm%%4é? 2 i%Pout 1200
ri bavwgsdayis Rebetol (r) or Copegus (r) .24 31. The

t herapeutic conbi nation according to any one of clains

1-4, conprising_ribavirin in a fornulatjon suitable _.

for dosing once’a dﬁg? B?%Fa??%ﬁlﬁi%ﬁ£¥+@%t%?%e%c%9rdln9 to
day, cDaifi X4} i 6BSpai dag Boadheid NEK aPeULh&unt sufficient
conbi nation according to claim 31, conprising

ri baf®¥id fasage ophuPakvern supewbl £09drmabdingtatabout 1200
| easy, Pﬁ . 3 . The therapeutic conbination according

to aﬁ% one of clainms 1-32, conprising an interferon

al pha 2a. 34. The therapeutic conbination according to

clai m 33, wher2étn sEhe ti¢eapewnicicomsel eet ton faomrding to

a) lhtron . . . . .
(a) cfalm 25, comprising ribavirin in an amount sufficient

for a dosage of about 1000 mg/day or about 1200 mg/day.

27. The therapeutic combination according to
claim 26, comprising ribavirin in an amount sufficient
for dosage of between about 300 mg/day to about 800
mg/day, more preferably, between about 300 mg/day to
about 700 mg/day.

28. The therapeutic combination according to
claim 27, comprising ribavirin in an amount sufficient

for a dosage of between 500 mg/day to about 700 mg/day.

29. The therapeutic combination according to
claim 28, comprising ribavirin in an amount sufficient

for a dosage of between 400 mg/day to about 600 mg/day.

30. The therapeutic combination according to
any one of claims 1-29, wherein said ribavirin is

Rebetol® or Copegus®.



(b) Peg-Intron, (c) Pegasys, (d) Roferon, (e) Berofor,
(f) Sumferon, (g) Wellferon, (h) consensus al pha
wo ndosdrron; (i) Alferon; (j) Viraferon (r) orrPCRYS2004/033739
Infergen (r) . 35. The therapeutic conbination
according to claim 34, wherein said interferon is
sel ected fromliIntron, Peg-Intron, Pegasys, Roferon,
Berof or, Sum feron, Wellferon, consensus al pha
interferon, or3A.feTha. PheBépedbect b8mBPRELI6N according to

conbi nati on acco dlng to claim 34, wherejn said
i nt ePP¥r BRSi ST1 ALFORS Rof er GATPPEGLNAL FHRAVHF 1 PebBsys

37foIﬂﬁle§6ﬁp§H§t§b§8”§bPaEbQBn§OBHEéS§Sd§9COEg&ngtld
to claim36, wherein Intron or Roferon is present in

an afednt f4Uef Fémeat af daya dosagye bimapoatddymillion
U to about 12 million IU per week. 38. The

therapeutic coghl natonc£ompelepcasssthogiLe ghalihing co

37, wherein Infron or n-an ano
suffctaemt3ﬁorcampo$agagof1hbmutlﬁ iml &1 borhb)l 4 0iahout
10 m || og |U. 39. The therapeutic.conbi nation
conp?P&é@ échPﬁlﬂﬁsfﬁgc?Blﬂg%% Rh&rein, Intron or

Roferon is present in an anount suff|C|ent for a
dosage of about38 nthéi @Retsbéer a808bMBiAhtbRNaddbrding to

any one of claims 1-32, comprising an interferon alpha

2a.

34. The therapeutic combination according to
claim 33, wherein said interferon is selected from:
(a) Intron,
(b) Peg-Intron,
c) Pegasys,
d) Roferon,
) Berofor,
) Sumiferon,
(g) Wellferon,
(h) consensus alpha interferon;
(i) Alferon;
(j) Viraferon®; or

(k) Infergen®.

35. The therapeutic combination according to
claim 34, wherein said interferon is selected from
Intron, Peg-Intron, Pegasys, Roferon, Berofor,
Sumiferon, Wellferon, consensus alpha interferon, or

Alferon.



40. The therapeutic conbinati on conprises according to
claim39, Intron or Roferon is present in an anount

wa@ ndosiogizent for a dosage of about 9 mllion | UPCHLUS200he33739
t herapeutic conbi nation acedrding to claim 36, wherein
Peg-Intron or Pegasys is present in an anount
sufficient for a dosage of between about 0.5
ng/ kg/ week to about 2 ny/kg/week. 4 . The therapeutic

conbi nati on acgerdi Thet ehetapsudic wb@behdt Peg- hBE6LAing to
or Pegasys_is present in an anmount sufficient for a
dosageddf Bét waBRTEbBuB2dngTkEF WEERDt &S abBlitoR, Roferon,

ny/ kglyeeky 26n4 Oergggazg@peutic conbi nati on

according to cfaim 42; erein Peg-Intron or Pegasys

Is present in an amount sufficient for a dosage of

about 1.5 ng/ kg7weekhesdheparevt tonpenbingti¢n)camprises

t her i¢_cophi i Qn.,acc [ t ny_one of _cl ai ns
"5 ABEULERSOTD, BPLLAD,BECORELDG, | PrPYy OBF, BheBLab™Es
conbpnasenn. idSanTamokht actbidiagtt Dol ai doddge of about 4

conprlf'n% : %i a gluralit%,of_vx-497 formnul ati ons ;

(i) iﬁ FafPt §PofPPibab? rithl t dpRuf Bt Pehsweekii) a

plurality of interferon fornulations; and (iv)

instructions fog utrhkZtREr§Beltic combination comprises
according to claim 37, wherein Intron or Roferon is
present in an amount sufficient for a dosage of about 6

million IU to about 10 million IU.

39. The therapeutic combination comprises
according to claim 38, wherein, Intron or Roferon is
present in an amount sufficient for a dosage of about 8

million IU to about 9 million IU.

40. The therapeutic combination comprises
according to claim 39, Intron or Roferon is present in
an amount sufficient for a dosage of about 9 million

IU.

41. The therapeutic combination according to
claim 36, wherein Peg-Intron or Pegasys is present in
an amount sufficient for a dosage of between about 0.5

ug/kg/week to about 2 ug/kg/week.

42. The therapeutic combination according to
claim 41, wherein Peg-Intron or Pegasys is present in
an amount sufficient for a dosage of between about 1

ug/kg/week to about 2 ug/kg/week.



formulations . 46. A nethod of treating HCV infection

or alleviating one or nore synptons thereof in a
w@atosesm27conpri sing the step of adm ni stering POT/UR®04/033739

patient a therapeutic conbi2zfnati on according to

according to any one clains 1-43. 47. The nethod

according to claim46, wherein the HCV infection is

genotype. 48. The nethod according to claim46 or 47,

wherei n sai d paBienthesthetapatteot coabYBapabheatecd¥ding to

49. The nethod according to claim46 _or 47, wherein _

saidcgﬁﬂWeﬁ?fiyhﬁéﬁlpegﬁﬁﬁ%PQéOPoan?§QP§Y§n1S present in

m)nofaﬁeéﬁ\e_ﬁnt59u_ff9@igﬁ'éh_@QraSCQBQégQ be Shahm #6547,

wherein said patient who I's non-responsive to a

conbugakpgdweeker apy using ribavirin and an interferon.

51. A nmethod of reducing HCV-RNA |l evels in a patient

in need thereo co L si siep of adm nistering

to said patien%4é tﬁggggegg?%ngﬁ%ghation according to

any one of clains 1{48. &2thdhepset bodcarbondt dgnt 8ccording
claim51, mhereig Eﬂid HCV-RNA | evels in a patient are

reduE@daPX_ﬁn?eg _ ﬁhmﬂeﬁéé§ébfgdleve! . 5. A

pharnaceutical regi ren) QﬁnghétEQngdﬁbP'§£§ii£9n§os§id

patient in need thereof a therapeutic conbination

accofdirhgnaryobre of clains 1- 43 until the HCV RNA

l'evel in the patient is below a detectable |evel . 54,

The pharmaceutgal rrgigep according Lo clalm o7,
rnation 1s

wherei n said therapeutic co

comprising:

(1) a plurality of VX-497
formulations;

(ii) a plurality of ribavirin
formulations;

(iii) a plurality of interferon
formulations; and
(iv) 1instructions for utilizing said

formulations.

46. A method of treating HCV infection or
alleviating one or more symptoms thereof in a patient
comprising the step of administering to the patient a
therapeutic combination according to according to any

one claims 1-43.

47. The method according to claim 46,

wherein the HCV infection is genotype.

48. The method according to claim 46 or 47,

wherein said patient is a treatment naive patient.



adm ni stered for at |east 12 weeks. 55. The
phar maceuti cal reginen according to claim53, wherein

wa@ a0od/osres apeuti ¢ combi nation is adm ni st ered POT/US1004/033739
| east 24 weeks. 56. The pharmaceutical reginmen
according to claimb53, conprising adm nistering to a
patient in need thereof for at |east about 12 weeks
: 28 57. The pharmaceutical regi nen according to claim
53, conpri sing4adm rhet RetABAt acdcpaihgntoi B1BeRd4s or 47,
thereof VX-497 bhid;, ribavirin bid;, and interferon
al phyhEredNaSRéekPaEgenhdSpRARNBEERPIEAV S Bgi ABRerferon
acco&@hgghggagbain157, wherein VX-497 is dosed at
| east 40 g bid: 59. The pharmaceutical reginmen
according to claimb58, wherein VX-497 is dosed at
bet ween about #0-.ngThedmephaBoatce2ding bodclédm Fhed7,

phar Lcal .regipen_accprding to claim 59 erein
saidagggééprﬁﬁlgoggggepg E@Pe&?eBOPr6%?&668&&?3@9,aeoo

ny/ dagmb8ataghdayerifOOusphdayibatiz200ang/ daYinterferon.
wherein each daily dosage is divided into a plurality

of adm ni strations during ac? da%. 61. The _
phar maceut i cal >regi ref*hEEOr 8F ngSFBCLRdi HEE 7R QnLPEPAs in a
saldpae&@ﬁEe&ﬁnnabahehé§e@@ﬂ]ebﬁbgasgngneﬁeasw@§k0f6 :

The pharmaceutical reginmen according to claim 61,

wher efnisapdernnar fer 8Aidl pAbiest| at EbarapeRbier oambgnation

Thscegéagggfgéggggrgsgi ”a?&i%édi993t° cl aim 61,

wher éI'n sa on alpha rs a pegyl at ed
i nterferon.
52. The method according to claim 51,

wherein said HCV-RNA levels in a patient are reduced to

a less than detectable level.

53. A pharmaceutical regimen, comprising
administering to a patient in need thereof a
therapeutic combination according any one of claims 1-
43 until the HCV RNA level in the patient is below a
detectable level.

54. The pharmaceutical regimen according to
claim 53, wherein said therapeutic combination is

administered for at least 12 weeks.

55. The pharmaceutical regimen according to
claim 53, wherein said therapeutic combination is

administered for at least 24 weeks.

56. The pharmaceutical regimen according to
claim 53, comprising administering to a patient in need

thereof for at least about 12 weeks:



64. The pharnmaceutical regi nen according to clai m 63,
wherein said pegylated interferon is Peg- Intron or

WEFeaanyR74 PCT/US2004/033739
28

57. The pharmaceutical regimen according to
claim 53, comprising administering to a patient in need
thereof VX-497 bid; ribavirin bid; and interferon alpha

once a week.

58. The pharmaceutical regimen according to

claim 57, wherein VX-497 is dosed at least 40 mg bid.

59. The pharmaceutical regimen according to
claim 58, wherein VX-497 is dosed at between about 40

mg bid to about 120 mg bid.

60. The pharmaceutical regimen according to
claim 59, wherein said ribavirin dosage is selected
from 400 mg/day, 600 mg/day, 800 mg/day, 1000 mg/day,
or 1200 mg/day, wherein each daily dosage is divided

into a plurality of administrations during each day.

61. The pharmaceutical regimen according to
claim 57, wherein said interferon alpha is administered

once a week.

62. The pharmaceutical regimen according to
claim 61, wherein said interferon alpha is Intron or

Roferon.

63. The pharmaceutical regimen according to
claim 61, wherein said interferon alpha is a pegylated

interferon.

64. The pharmaceutical regimen according to
claim 63, wherein said pegylated interferon is Peg-

Intron or Pegasys.



