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at increased risk of developing serious life-threatening liver disease.

The current standard of care in HCV patients consists of a combination of interferon and
25 ribavirin, Treatment duration and ribavirin dose depend on the genotype treated.
Sustained viral response (SVR) in patients with genotypes 2 and 3 after standard of care
treatment reaches 80-90%, but only 40-50% in patients with genotype 1. Furthermore,
side effects are significant and include myalgia, arthralgia, headache, fever, severe

depression, leucopenia and haemolytic anaemia.



10 remains refractory to the current standard of care therapies.
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alternative antiviral regimen is available and a substantial percentage of them will
develop progressive disease with cirrhosis and end stage liver disease, sometimes
complicated by hepatocellular carcinoma resulting in orthotopic liver transplantation. .

15 Thus, despite existing therapies, there remains a significant need for methods and

compositions for the treatment of HCV.

Failure to achieve a can also be a consequence of relapse. Relapse is defined as
reappearance of HCV RNA during the post-treatment follow-up after having achieved
undetectable HCV RNA at end of treatment. Relapse is a significant clinical problem,
20 especially for the genotype 1 chronic hepatitis C population. Therefore, there is a need to
provide therapy regimens which will improve efficacy for both, relapsers and non-

responders patients.

Surprisingly we have found out that cyclophilin inhibitors, in particular alisporivir, can be
used effectively in the treatment of HCV. In particular, we have found that satisfactory
25 treatment results of Hepatitis C virus genotype 1 infection in relapser or non-responder

patients to standard of care can be obtained when using alisporivir.

Accordingly, the present invention provides new anti-HCV treatments using alisporivir,
in particular methods of treating hepatitis C virus genotype 1 infection in a relapser or
non-responder patient comprising administering to the patient alisporivir, during an initial
30 phase in an amount of about 600 mg twice a day; followed by administering alisporivir

during a second phase in an amount of about 600 to about 1000 mg once per day.



The invention further provides alisporivir for use in the treatment or
prevention of Hepatitis C virus genotype 1 infections or HCV i nduced

di sor der sworeor/medsapser or a non-responder patient. PCT/EPSURNEGRY7 OF THE
DI SCLOSURE 5Further, the following is described: 1.1A nethod for preventing
or treating Hepatitis C infections or i nduced disorders in a rel apser

olr_ a non-resgonder patient, conprising admnistering to said patient
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i nhibiting n a relapser or a non-responder, conprising
admi ni st erésponddripatpanti vir during an initial phase in an amunt of 600 ny
twice a day; followed by admnistering alisporivir during a second phase in
an anmount UIMBRORIY GIOOHEDBCVGSERP ny once per day. 151.3. A nethod for
preventing or treating Hepatitis C infections or HCV induced disorders in a

rel apser Qe (HESPRBISIesRAbddeNt , conprising adm nistering to said
patient alisporivir in an anmpunt of about 400 ng tw ce a day. 1.4.Any

method as ydef | ned. ab¥fogHeHR\thinBCor M ind HREIIRIT iifediBIor HOV tdbédis
genotype 1 infection. 202.Use of alisporivir in the preparation of a
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pharmaceutical | y "accept abl € diluents or
10 about 800 mg once per day.

1.2 A method for inhibiting HCV replication in a relapser or a non-responder,
comprising administering alisporivir during an initial phase in an amount of 600 mg twice
a day; followed by administering alisporivir during a second phase in an amount of about

600 to about 800 mg once per day.

15 1.3. A method for preventing or treating Hepatitis C infections or HCV induced
disorders in a relapser or a non-responder patient, comprising administering to said

patient alisporivir in an amount of about 400 mg twice a day.

1.4. Any method as defined above, wherein the HCV infection is Hepatitis C

virus genotype 1 infection.

20 2. Use of alisporivir in the preparation of a pharmaceutical composition for use

in any method as defined above.

3. Use of alisporivir in the preparation of a medicament for use in any method

as defined above.

4. A pharmaceutical composition for use in any method as defined above,
25 comprising alisporivir, together with one or more pharmaceutically acceptable diluents or

carriers therefor.
5. A therapeutic regimen comprising administering alisporivir during an initial
phase in an amount of about 600 mg, twice per day followed by administering alisporivir

during a second phase in an amount of about 600 to about 800 mg per day and wherein



carriers therefor. 5. A therapeutic reginen conprising adm nistering
alisporivir during an initial phase in an anmount of about 600 ny, tw ce per
day fol | owedoteyi4emmi ni stering alisporivir during a secoldTrasie/0s657an
anount of about 600 to about 800 ng per day and wherein WO

2012/ 140082PCT/ EP2012/ 056577 4 alisporiyir is admnistered in conbination
with standard of care throughout the inftial and second phases. 6. A
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once per @89 mghokdidey.onal enbodi nents of the present invention relate to
met hods of treating hepatitis C 15 genotype 1 infections in a patient that
is resistant to stankiafod tlef treamenttdfeh@pic HepatithdQV ifea@amment conpri si ng
admnistering to the patient: alisporivir in conbination with standard of

care, whergidcaltémplated \Hefeih s AphRtHddSIfeedRirduhe HICARNAlid batlapRaseainonan
amount of about 600 ng twi ce a day; followed by adm nistering alisporjvir
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a first pharnmaceutical Ty acceptabl e tormilation COTPDI’ISI ng alisporivir, a
second phaooaag tiice al day; fdveydadyl sdrhinaistaringt dlsporivanpurig fgecmdiphhgr fnexron and
a third pharmaceutically a ceptﬁbl e fornulation conprising ribavirin,

wher ei n t K&t afaboulQlliny 28pi 30RMEOREAREASRL | ons are packaged in a kit for
the treatnent of chronic hepatitis C 25infection. DETAILED DESCRI PTI ON OF
THE DI SCL@sidiionr] ginbediments ehshe preseptipvention 1ebieL ty methads of tatipg appaditis &y a) |

tregf ment g@rrug@pe YAnAeHWREKS: 8£tielh{ B4t 7€ Nsistant to standard of care therapy for HCV
treatment comprising administering to the patient: alisporivir in combination with
standard of care, wherein alisporivir is administered during an initial phase in an amount
of about 600 mg twice a day; followed by administering alisporivir during a second phase

in an amount of about 600 to about 800 mg once per day.

20 Also contemplated herein is a pharmaceutical combination comprising a first
pharmaceutically  acceptable formulation comprising alisporivir, a second
pharmaceutically acceptable formulation comprising an interferon and a third
pharmaceutically acceptable formulation comprising ribavirin, wherein the first, second
and third formulations are packaged in a kit for the treatment of chronic hepatitis C

- 25 infection.
DETAILED DESCRIPTION OF THE DISCLOSURE

Figure 1 shows the HCV RNA (logl0 IU/mL), by visits for all treatment arms, up 12

weeks of treatment.

In the above embodiments and throughout this specification, the standard of care

30 treatment is a treatment that is used to treat Hepatitis C infections. The currently used



WO 2012/ 140082PCT/ EP2012/ 056577 5 standard of care treatnent involves

adm nistration of interferon, in particular pegylated interferon in
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and partial responders.

20 Typically, a patient who has a “null response” may, for example, be defined as one in
whom the HCV-RNA reduction is observed to be less than 2 log10 IU/mL after 12 weeks

of treatment with standard of care.

A patient that has a “partial” response or partial responder is one in whom the HCV-RNA
reduction of more than 2 logl0 IU/mL is observed after 12 weeks of treatment with

25 standard of care but the HCV-RNA is still detectable at the end of treatment.

In the present invention, an interferon may be pegylated or non-pegylated and may
include interferons such as: Intron-A®, interferon alfa-2b (Schering Corporation,
Kenilworth, NJ); PEG-Intron®, peginteferon alfa-2b (Schering Corporation, Kenilworth,
NJ); Roferon®, recombinant interferon alfa-2a (Hoffmann-La Roche, Nutley, NJ);
30 Pegasys®, peginterferon alfa-2a (Hoffmann-La Roche, Nutley, NJ); Berefor®, interferon
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t he term "diplesiyembtilloBidsticeats” refer to both prophylactic or preventative
treatnent as well as curative or disease nodifying treatnent, including
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interferon or pegylated purified interferon-a product. Pegylated interferon o-2a is
described in European Patent 593,868 (incorporated herein by reference in its entirety)
and commercially available e. g. under the trade name PEGASYS® (Hoffmann-La
Roche). Pegylated interferon-a-2b is described, e.g. in European Patent 975,369

30 (incorporated herein by reference in its entirety) and commercially available e.g. under
the trade name PEG- INTRON A® (Schering Plough). Pegylated consensus interferon is
described in WO 96/11953 (incorporated herein by reference in its entirety).



15 condition, and includes suppression of clinical relapse. The treatnent
may be adm nistered to a subject having a nedical disorder or who

ul ti mat elworralz/iaeagai re the di sorder, in order to prevenPCT@EPe@2/08S7ay t he
onset of, reduce the severity of, or aneliorate one or nore synptons of a
di sorder or recurring disorder, or in grder to prolong the survival of a
subj ect beyond that expected in the absence of such treatnent. 20By
"therapeutic regimen” is neanf the pattern of treatnment of an ill.ness,

e g helnparatard SroaIRG. desdnauFg eV dis TPl i TRttt K agi men
may incl g;ge% PRkl PSRN I SRR Inchtd B LRBRIER i SEbeTed froh éhePhroas

"I nducti ?,egl men” or "induction period' refers to a therapeutic reginen
(or the pamsistmg of irderfdren ajpba2acintes§irom alphaRlt 2 iconseaal intsFierde aimrified)

treat nent. of _a di.sease, The 25 .gener.al .Eﬂ!d i en, is to
provi de a‘n?ﬁrﬁ’ﬁonl Gl pr8?1ucglpﬁ§pf %YI%e%g%t%g rg Rgi h fgfr%a}%}% i nﬁ%lfle%am%%?ﬁl) og of a
tregt ment o faagichRifbd odAsdnBiliaickefon, 8 aliktaRe dfanesiplsha didrombirtations thareafiol e) a
"l oadi ng regi men”, which may include adm nistering a greater dose of the

drug thanparplpfs ('gj)fé ﬁ&h@&uﬁs@lﬁmrﬁ)‘orﬂé{Fh@%@a Py B RNaRERrdNSIPIELL and the
adm ni stering a drug nore frequentl| han a physician woul d adm ni ster the

drug dur i agoant whpegydatehinterfeagr aigha;-2é is faoyp Ok to 2.Qypicrograms/kilogram per week
2012/ 140082PCT/ EP2012/ 056577 The rase " ngi nce regi men" or
" mai nt enafe® W5kl o eert’é?eérasw?eg(’ 5V?%§P§foaeat?rc%§lgrglg§r}r§n (or the portion of a

therapeutic regimen), that is used for the.maintenance of a_pati .during
treat ment Aéﬂ?’éﬁhqr?lpn é’%@f"gé%‘@/.k,ﬂogrﬁnk SR chrﬁg{afréﬁrtugipﬁr ?%?grglg‘iabé) d §1R%erl ong
penpods ng&bﬂ%n(rﬁ&lmimu&ﬁgﬁﬁﬁr-%abeﬁeﬁ_@d.ntenance regi men may enpl oy
continuous 5 therapy (e.g., admnistering a drug at a regular intervals,

€9, V\Be%%)ﬁFedpRé}Eigl Me R datmEite of “REat® KBS 1 Bdie Bloph{IRERPYr frévéhtative

interrupted treatmeht, Intermttent treatment, treatnent at rel apse, or
t r eat ment trepmeniaahivelleae ntratfe ar phsepse magdifymgetiettoent neduding ttesefmaent ofg. |

in, di i festati , tc,l). d h in,
P bout -~ B & e ok oot the s Gbte o mumiped To ERGUEET mb IR S o
of + or - Ifi% ﬁl\t‘ibn@st WBS aRTNRAnARBeen didi@osddt Srshiffedny fbphadib@saopagdikat ed

interferon al pha-2a and the anount of pegylated interferon al pha-2a
adrbni st ecendlifien, f asimigdudas s\reasionogf agtingal | s pdhewdelmght e v,

three tines _a.wee evey. her i i1S. VG &
interfer oﬁg g’és-t‘?r v Spé'%gtglgrﬁvgl}gsgg’)r(eéigi a(li,([a %8%1%5%%}1? %lﬁﬁl%‘%gf %@k’l aé’?%lgf ghr%; once
per week. disBrdeRes bfde€ toepronsit "o, Slelal hite ensengl, sadycd the aevegitpof, s extelioratehe

net hods herein is interferon selected fromthe oup consj sting .of
| nt r on- AOPRPEGIIGTE SHRBIONRoPle? SRy J8 NS @é?og Br oF mSB’f‘ie? & ng?ng the

Vel | e oSy, Al 6 B8R%ot BLIRH AR expActadiFHRMbsertl BECRIARGIher Human Genorme

Sci ence) ; ga and conbl nati ons 20t hereof. In sone
embadi ments, ..t he patient nm I ni.st e L RAVY el N1 s Be & | J ot
dg?‘l%vat i ng( él.ledafll?e%gc r ?%%‘S‘i‘ r?énlggarr\lg ogﬂygr%}npér;@g?a&%?lﬁsdgg hqalg S?’i b%?n’ d;ﬁr?e,

tari bavi rion dbyhg agddddurelg, HCUNhErages, Ambkepaltesreginal map dndlwdeVid 20081052722,
which is incorporated by reference in its entirety, etc.). 25In sone

embodi nentegimen pad/f MAHENANELieBR&E er ed at bet ween about 800 ny to about

1200 : .
The phrase “induction regimen" or “induction period” refers to a therapeutic regimen (or

the portion of a therapeutic regimen) that is used for the initial treatment of a disease. The
25 general goal of an induction regimen is to provide a high level of drug to a patient during
the initial period of a treatment regimen. An induction regimen may employ (in part or in
whole) a “loading regimen”, which may include administering a greater dose of the drug
than a physician would employ during a maintenance regimen, administering a drug more
frequently than a physician would administer the drug during a maintenance regimen, or

30 both.



ng per day, e.g., 800 ng, 900 ng, 1000 ng, 1100 ng, 1200 ng per day. In
sone enbodi nents, ribavirin is adm ni stered based on the wei ght of the

pati ent. wO 201246080t her enbodi ment, alisporivir may be &dFiErPRGIR2O5&d7 W t h
additional agents of the standard of care that pronote the antiviral
efficacy of the therapy treatnment. The_standard 30of care may incl ude
additional agents that pronote the ant Bviral effi cacy of the therapy WO
2012/ 140082PCT/ EP2012/ 056577 treatment, such as substrate-based prot.ease
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cel lular %&i@ﬁ@ﬂ@ﬁﬁg tha@knchs of eguillnes, t@r, toi kb theplatiestt inoremissiwc fareloog

anti body-based 5 approaches to HCV treatnment. Direct acting antiyviral
agents, i Reripds df HEMei(MORHS s ayPakiye nt sSMPRERNANGE: KRR MYt %“@B%c“i"f‘i“&“‘%‘ﬁ eps in
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Exemplary antiviral include: boceprevir, .telaprevir, ABI-072 . -1450,
ABT- 333 b§t JApst:tOr HeRIRealEPs %F@“‘JB(SWM Pha, P2 sprBQ}et%nég?dg erifeHd T

Phar maceu,j:cal: DhifaB@ioRYetdBt r aZeneca, BI 201335, BI 207127 by Boehri nger
| ngel hei n’}’%ﬁ’gé‘%?&éwé%ooé’zye BV5790052, BMS791325, BMS824383 by Bri st ol

Myers Squi 1,28l «Johger vl Q) hefoiibd, B4iWde thyneRhiazer
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| nhobi t exrangSbf ¥851,10%SI - 938 by Phar masset, PSI-7977, 15 RG7128 by

Phar masset/ Genet hec, PPI-461 by Presidi o RG/227 (Danoprevir) b

| nt er Munef,CanRnea®Bdin@ntsHINO Mt@fdrdaralmhprievd pygylavechiipertarpn ahgharér@nd, theMc435
by Medivir/Tibotec, VX-222, VX-759, VFYI-_?OO, VX-.916 by. Vert ex. Iy some
enbodi menamouni] | afpopagylatednaiptesieropinplphara, edmipEEeders a P g’ v, Wi ce

per day, Enqér%g ahdsTER R‘% daYeck OS] Vel @hred Aines@WREk, EVErR6iIRAYNSY oMyl Y
(once per wee 5 once gvery ot her week, once every three weeks, once
nont hly, ehds. Prfoasdyenizoditerferon pdpelFiNads eist administared it faiy P dviPes
alisporivir, for use in conbination with standard of care in treatnent of a
Heda&ti ti s TECEPETARS QORE B ¥f¥pati ent, the alisporivir to be adnministered in

an anmount of about 400 _.to abogut 600 ‘e. q., aboyt. 350 o] 0 ,
about 450 Iirgspeeifie emBTOmERS. %G?efﬁﬁéﬂgnéﬂw‘gﬁéﬁt“égol © %%@6%@@5%9;‘9
twi ce per fakerofSelsRl BERAhE erdu EhhBihg GDhubRAS; PROGAIDADARYTPEI®OA of

about 24 hour perio As used in "once per week" is used to nean once
in any pemdegshys®; dxvefor®eSemiftayn®; Welkeioh®; dnfirgrn®:a dEEan®:a Vigfson®i r i s

to be admnjstered for up.to 24, .48 12 ¢ (AR 24,
4 or 72 vilbwkioni (8ket e uitnSeiftke PRSP RUTr i GRSt BEY SoRbitRohs

confg nuougphasi s (e.g., twice per day, once per week, etc.) for about 24
weeks, about 48 weeks, or about 72 weeks. It will be understood that

therapy nggd ot RBFinRntCHRPati¥nt Hsy bR 2érdd 0BeaRE br BRI RO 4iTve
(e.g., a ribavirin analog or prodrug, such as ribamidine, taribavirin (viramidine), ICN

17261, molecules disclosed in WO/2008/052722, which is incorporated by reference in its

entirety, etc.).

25 In some embodiments, ribavirin is administered at between about 800 mg to about 1200
mg per day, e.g., 800 mg, 900 mg, 1000 mg, 1100 mg, 1200 mg per day. In some

embodiments, ribavirin is administered based on the weight of the patient.

In another embodiment, alisporivir may be administered with additional agents of the
standard of care that promote the antiviral efficacy of the therapy treatment. The standard

30 of care may include additional agents that promote the antiviral efficacy of the therapy



10 24, 48 or 72 week tinme period. For exanple, therapy may end a day or a
few days before the 24 week period, and still be an equivalent within the
scope andwepnrito@k t he current disclosure. I n one enbodCrmEPR)120066&7Dr esent
invention further provides alisporivir for use in 5 conbination with
standard of care. in treatnent of a Hepgatitis C virus genotype 1 infected
rel apser or a non-responder patient, the alisporivir being adm ni stered

during an initial phase in an anmount of, ahout 6 j Ce_per .
fol | owed UsptmeRti Ayt a8 FURGIHF DAL rﬁ?rmef‘sedl?ﬁ}%ﬁ rsaogggﬁalsé}gé 3eli?nr? %g%éﬁeﬁunt of
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1047 or THenseskides, huclessides mbaldzsrentisensheobecalss girertad agdingHE Yraeeme K ovi des
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al i spori viAstraZurieny BIXA3dHdBNEI27 i by dvchringant Ingelhgmo R@r@ﬁc@\f%&o&% for

I one. embods TOASS BRETE| s ARl TS Bt Roe Safbhacletif O uf B,
lﬁzeait n .2513%@%&@6&&&1@ tflibl ik €by FRRRr,a0$o1 b aTegobuviry GiSeassrent Gifead,
patitis

virus genotype 1 infected relapser or_ non-responder Lent,
the al i spdPXO75 bp;eldmgx,amm-ﬂm%fo&rb@%%iﬂ%%ﬁhBﬁlt9r3§| %ﬁ%ﬁé@aﬁﬁ%aﬂﬁq%ﬁm of
abgut 600 iceyper day~for, 7 Sicif Q. by il LG b
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up to 47 \eekdunciQbrenRR, STBBO0SEN (Natldpeevine Semipreviv dyt Mercki, UFVIGEBS grsovi des
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pegy| at ed Mesier/Terotas, N¥ohe. JaX-dnd V}é\éoﬁo‘igﬁﬁgﬂg‘éﬁ@f‘/ EP2012/ 056577 11
ribavirin in treatment of a Hepatitis C virus genotype 1 i af.?%t ed rel apser
or non- r edponuerenpwdinaents, alisgorsiiy B8y rhe\admipisiergst arRsi pFr ¥ EG D™ Bfbunt
of about 400 , for up.to 24 7 ) hd¥BRek), bhge
present i r‘f\?@n@%(gﬁu?ﬁiirpteﬁg?’ 516 'O?}geé %y'e%e i da#r 5 %&ﬁgﬁ?ﬁ% )

>provi al’isporivir for us
20 every other week, once every three weeks, once monthly, etc.

In one embodiment, the present invention further provides alisporivir for use n
combination with standard of care in treatment of a Hepatitis C virus infected patient, the
alisporivir to be administered in an amount of about 400 to about 600 mg (e.g., about 350

mg, about 400 mg, about 450 mg, about 500 mg, about 550 mg, about 600 mg, about 650
25 mg) twice per day.

As used herein “twice per day” means twice in any period of about 24 hour period.
As used herein “once per week” is used to mean once in any period of about seven days.

In still another aspect, alisporivir is to be administered for up to 24, 48 or 72 weeks. As
used herein “up to 24, 48 or 72 weeks” is used to mean that alisporivir is administered on
30 a continuous basis (e.g., twice per day, once per week, etc.) for about 24 weeks, about 48

weeks, or about 72 weeks. It will be understood that therapy need not end at exactly the



5 conbination with standard of care, preferably with pegylated interferon
al pha-2a and ribavirin in treatnent of a Hepatitis C virus genotype 1

i nf ect ed wol2apgnoser non-responder patient, the alispor PCTIEPR@EROGESTS

adm nistered during an initial phase in an anmount of about 600 ng, tw ce
per day; followed by adm nistering aligporivir during a second phase in an
anount of about 600 to about 800 ng once per day for up to 23 or 47 or 71
weeks. In still _10another aspect, the lated interfero nd is
admi ni st cHed8ion TameakimeeBpt Bet %amp&%?ﬁ%@pyowa% e‘b‘ie?’ doE el fﬁ%ﬁ%ﬁé’%ﬁ’r@

embodi ne r&esieat add ' HKAIBEY withia Whél 8Sopaland Retrit\of thd ourramse i n
conbi nat in%l% 2\%\??1&p%ggfih%dgd§{?ﬂ%%?€g{lon al pha-2a and prai bav?ri n in treatnent
of a HepadisdlosuréC virus genotype 1 infected rel apser or non-responder
patient, the alisporivir being 15 adm nistered during an initial phase in
an anmount Inobnabamibods@entnuhe tpweseet paventiay ; fukibit oweddesy ahsherivirs £ upgy 0

alisporivir during a secon hase jn _an a t of. o) 800 ngy
once per %mbmwnlm?h ga@c%’rgggceg? “‘7&6%8%%0@*]%6%%“? féb‘g%ﬁgt%ggtyggég%@%ghe

[ Davi i Neelabs@E MhshHsBeh@l pRabicar 396iVTH beiag aRnigrodcuribgyaminitidl e
pegyl ated interferon al pha-2a is adm nistered in an anmount of 180 . .

M cr ogr anphase fearpanows ok 2b BAO orge twisp pet days Fralopied Dy RAMIMYEHRE BISPPE Y her
provides a method of treating of ki [ ipfsgat ed
rel apser g‘f“%*’rﬁ"r“B%%Bﬁ%fSr‘n 53%@@&9%%%@% E%%.’OW rIg b'? g%ﬁ%%%?b%gg ?%nﬁvs\’/i th
standard gfote@faSpechrRS Riitadd|phiawiis A pefibé ot Grdaps;ahesacbhdiphask fis a phgodref Hbd
conpri si ng admnistering alisporivir during an initial phase in an anount
of 18bout 600r Hgweeksi ce per day; fol |l owed by administering alisporivir
during a second phase in an 25 anount of about 600 to_about 800 rrg once
per day fbr anp ewb@Bmenty the Mmesepbeiyention &uriher RIPREES AUBRATY 1PHAST it i al
phase is a period of. at.|eas a g%glgyaqﬁtﬁg@fnerred
of 7 days o™ thoéj‘gglbg%fn,ter?%énger"(g'Séersﬁyla?%@fgﬁe[rfl%gAr{y ?I@rr@t%er orovi des “Use of

al i spor i Vilphi Db} 41 iRt tuaemeaft of arfbgatidsrentiru @endtyerat meettedfelapstlepat i ti s
C virus genotype 1 infected relapser or non-, 30r onder .patient wherein

al i spor i vhen-espensier priendy B¢ aiFperyr ARingrAdrpigist ‘ﬁgé'gm?%a%ﬁﬁiﬁjoﬁlﬁefse dF %bout

60 , tw P& Ldavéoof Qb ! I Il S¢S Fd lYySae@tihiéleting Wlipogiver
ceddnd wErIBnOR B e R B T R By R e B 600
to about @Gfingrysanaé phese ilay afonntgsf @8yt 600 arabyut YMake operIPAIAY dpiup to
alisporivir is admnistered in conbination with interferon and ribavirin

t hr oughou3+47e0ti HiWsekF- and second phases. In still other aspects, the
initial phase a period of at |east, 3 days

) ~ preferabl f 5.day, nos
pref erred vfore gapedinsph BePEEFH cIVeRHHH é\“glﬁeé nl't’roi“rﬁ’\f/% r??’isg?{“flﬁ r@ﬁe@se p%'novi des
use of aligpariyir Ji hRereRmERAN @dv@h in treatment of a Hepatits C virus genotype 1

20 infected relapser or non-responder patient, the alisporivir being administered during an
initial phase in an amount of about 600 mg, twice per day for 7 days; followed by
administering alisporivir during a second phase in an amount of 600 mg once per day for

up to 71 weeks, preferably up to 23 weeks, most preferred up to 47 weeks.

In one embodiment, the present invention further provides alisporivir for use in
25 combination with interferon and ribavirin in treatment of a Hepatitis C virus genotype 1
infected relapser or non-responder patient, the alisporivir being administered during an
initial phase in an amount of about 600 mg, twice per day for 7 days; followed by
administering alisporivir during a second phase in an amount of 800 mg once per day for

up to 47 weeks.

30 In one embodiment, the present invention further provides alisporivir for use in

combination with standard of care, preferably with pegylated interferon alpha-2a and



of a pharmaceutical conposition for treatnent of a Hepatitis C virus
genotype 1 infected rel apser or non-responder patient characterized in that
al i spori Wo 20p/1ades2ni stered during an initial phase in aimTaPoUR5677 about
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PEGASYS(r) is a pegylated form o,f’?oil5 FNa2a (peg-1FNa2a) and uti | :a.:[?es 80040 k Da
branched compPEee (adoliyisetivg ehwoghvircdirng:as Wit iphasesifanafReytof byt
concentrations.for _ a,full,week . g : SYHE) 4 & &l dy

avai | abl e,m%;]‘ Enb S f%lllor%ﬁ%eb}fjé(glgugér%ﬁ% fﬂllfég syrc}%%lé%sd ?:egﬁ?gqﬁﬁ?ng 180

[t . 5 manrar b6 oGt S0Mingadnicoper ddyefos banad 28 HbercKageeksoht stilhs 1
i f 1 . .,
Syringe o othe?%ggéc(t)s, ?he initial phase is a period of at least 3 days, preferably of 5 days, most

preferred of 7 days.

In one aspect, the present invention further provides use of alisporivir in the manufacture
of a medicament for treatment of a Hepatitis C virus genotype 1 infected relapser or non-
30 responder patient wherein alisporivir is administered during an initial phase in an amount

of about 600 mg, twice per day; followed by administering alisporivir during a second



In sone enbodi nents, it may be desirable to nodify the dose of Peg-1FNa2a.
If dose 20 nodification is required for noderate to severe adverse

react i onswQcbhimisemk and/ or | aboratory), initial dose re@aEiEPI2/066MT 180 t O
135 [tg is generally adequate (adjustnment to the correspondi ng graduati on
mark on pre-filled syringe). However, L sone cases, dose reduction to 90
[Lg may be needed. Follow ng inprovene re-escal ation of the dose may be

consi dered. 25In treat descri ove effect dosage,
st andar d RIPSE a8 afRmt gfg?"é’ g q%‘f"&?@dmgr?nﬁ%ﬂ?fdlﬂ’%? 5:9 43] or 7t1h%‘§fkrsray be
admi ni st efad. hoget gﬁ%oﬁlb1r%s acﬁ'r'llﬁléjcetr&f‘%"é@ﬁ%)natlgﬁ'tmﬂﬁ)fntéﬂfét@nbcﬁldaﬂm\ﬂhﬁt ered

separately or sequ n general, conbination theraﬁ% IS typ| cal |y
admi ni st ethﬂcdlghmgehmmmalambsacand plese® Imeﬂllhgthﬁhwpe@&dhe initial phassedresiod of

adm ni stra ion, i nduce&?rﬁ *.Sde Si rru ) g dglessses on the virus. The
30speci fi ¥ ??6%%6@? BRI %Spg‘r?a }?fﬁ gﬁ SFZt h, inactivation and
excretion rate of the WD 2012/, 14008% PCT/ EP2012/q%£577 14. c{b %s astvvell as
ot h2r f ackioMns, aspeet; the prespRd IRYINEQN (THEher Qe {351 AUSRTIV 18y W6 PIFRAAUGR t h the
severl ty ofa f)ﬁ'hgmﬁ&'ﬁ?ibﬁl'c%ﬁl Bﬁtlgﬁ’ f@lJ tk%\’ﬂlé{t‘%ﬁa H&titie UbrusGRnédpe Niisfec@lli on”

or "conbi ned mnistration”™ or "admni stered i n conbination W|th or the
li ke as uteldpserent rvarresponderepatieninthatastasized ip das alishorivirsis edminigerse duginghe

sel ected therapeutic agents to tien n [

hl ude.HEREHASe B RO ok otk O Seb i Bl R L ERR ke

adni ni st efiadofir iEnSasRoh®PhiBe af arpsibulit S kleduit 600 o atdiit 80emg ames pemhy Fi xed
conbi nations are also within the scope_of the present inventjon. The

adi®ni st r friuprio 88, 47 phak waeksiand ceiereip #HsReaVITOA aé‘i’m%lﬁ%reijh%é?ﬂl BAOREitht s in
a benefi cj ff [ h& Bhtest
conpar ed i erfef agnérr%?lgftl%égg%é 98{) §|§£llt1§l 8‘[dy&gne %1?’31%?5% EI? %ﬁgr%rr(gc%ut :;)ca |y
active i ngedgitienplsasols apetohphneidadtd ddys, pefarahiy of Satagsrrdossfprefarred phér apy.
The treatnent used in the nethods described herein may be adm ni stered by
any conveiSonal route. One or rmre conponents may be adm ni stered

parentally, e.g., in the formof injectable solutions or z enslonsh or in
the form ommpm@tameep@é%smenﬂ@n hari gAgidespp cpmbystion o 1§2§H+VIWP will

dm d f. |
d“ §E| a n&t?llé(ﬁd}'(? 0P, r@'er gh LQERRh &Rl PB&\QHﬁ BF RtSReRSHAnH I)f)'é

ng, ets or 'c psu armaceut 1 cal conpositions for oral
adm ni st rHEajaacthlscOIrrwrruslgego@be spcmfec'teld rqquisealdryncﬁnjrdsp@rdetcmpﬁms ewlgareinor

nor e phar maceut j cal acc apbl e carr r subst ance t.hese
conposi t i BHPOHVE 1Y ’ief‘%ff‘i!’dm&r?& lﬂ‘é‘@ a6 Hleancwnigﬁ%% fczl a%?eo%errl ate
diluent, gaOfor 7 ?@rfoll&s%cpﬁ y h@n RS ?&ﬂ\ﬁf‘durﬁlg?d ge%gmlphafsalm SORROGAL | ONs
for 20 parenteral ‘adm nistration typica al so 1 nclude one or nore

exci pi ent ef at@pt 6@1h’@|abebtr080@|mgwsce|mﬂ@w@ralnt@%ét@rﬁfﬂla‘@@hfé a buffer or
other pH controlling agent, and a preservative. These excipients nmay be

ad@ed f or Inmahabgrarn cke pfes&rhenmﬂpnsfutth@rprawdeﬁ ortherhpeusic tregimen rromprising
preferred ranges, of about and_osnol ar a 300 .mpsm L) .
25The ef f P@:‘He&t‘?ffngtﬂép?ré‘@’f BiRE %ﬁnﬁlﬂi PR 1pan r‘?ﬁ}?ufl Ple@%ﬂg?w mg, WigaP ’%1
protocol s dayT @&aéﬂ@%emubﬁe& %Evl AR sRYing el BpsH IR @RS a(ﬁecéﬂ@\/phei%e Seraam and
measur enment serum ALT | evel 5. For exanple, the patients may be assessed

for the pamsemcca“ apfouHEN0 RNADGuh 810aemg Opﬁ%m?fada}’I-@V“RNA 2 W77 ) 7 o wiekseand
measur ed ailﬁr G ua'tl%{aorgﬁ%%ri\zl mmgs%re@g ggmto;neaﬁ&ge@ é}ferof?t r@anbavmn

(pre- dose™ our’s ose ose at

3, 2Bay 8, (8, hbﬁnh@@nma%ndas@bnatphmek 12, Week 24, Veek 36, Week 48 Wsek
72 (when appllcabl e), and at follow up. In addltlon the HCV strains in the

patient cap HR SGRHENAEDraddt ARARGORAfkBEr Ipdenddsf pﬁ@tnaeéutmal RUin@b I oM
sel ecting for resisfance.
comprising alisporivir for uses as defined above. In still other aspects, the present
invention provides a package comprising the pharmaceutical composition comprising
alisporivir for uses as defined above in combination with instructions to administer said

30 composition.



WO 2012/ 140082PCT/ EP2012/ 056577 15 The endpoint of treatnment is a
virol ogi cal response, i.e., the absence of HCV at the end of a treatnent
course, swoeneli4nmaths after initiation of treatnent, oPCI&®PIRAISGFONt hs
after conpletion of treatnent. HCV in serum nmay be neasured at the RNA
I evel by methods such as quantitative f3-PCR or northern blots or at the
protein |evel fby enzyme 5i rmunoassay or enhanced chemi | um nescence
i Mmuno

assay of vi r%léﬂggéjot ej ns. The. en

det er mi ndfi FHIBRY MeRisTalPOHYIrL}, a‘%ﬁ@é‘ﬂ%ﬁ 3 §§fl§|8% lgg)grhﬁt?ou})? 00 92at ment

regi mens a6 fi00&Hg tWick Hﬁlﬁﬁﬁ"mi §folioﬂve@rb§}' RINBABleAhY afi QOHRERAL 8 dSsHgk @t i n
need of treatnment s provid pegyl ated interferon alfa 2a at a dose

of 180 ggfr@utaboutaﬁﬁ@@msbqut(l@?(bng Oaﬂ@éef lEorurt tlor23447 etk wesks conbi nati on
with ribavirin 10 admnistered in an oral dosage of 1000/1200 ng daily
(wei ght tiaseaeh)lp]‘aqr eriBodiments, thndreﬁﬁ@:nhgf the psqscirtuwemtlom givolyves wilmmigdeiipy for 7

days, foII 00 to 80 ord vir d Kk

[ Sot nert Beepnaflg 19t ooy St aetenon e i PEGwEn bt eidli dea
Wi th pegyinatebd & %—Q@%%lrﬁét&@daﬁf@h @od@a@oqﬁlcae%earggp@u@&u anaouskly, (S. C.)
once weekly for 48 weeks in 15 conbination with ribavirin adm ni stered in

an oral dbsagéenes a 1608/ q@@ooﬁ@r day loy deilisibgis. H&Jgédl}'reflbappz;@vqﬂe@ég 5480600 nmy

allsopor|v1r orall e i rivir
orally onQ& ?%?IW I%l%r W%.% h¥r ,&8 F mglaga %boﬁﬁ}\%n?%‘ﬁt{ﬂ%eb%%@%g?l o} b%g g on
patient rp@?&m@antetﬂaﬁ)naaﬂpﬂamtsﬁﬂdahe amoofit cfflpegjdanedvmterfemy alphaQbris Frome@!S up to
48 or 72 weeks fromthe start of greatrrekip' t 6Q0 or 800

or 4P|y ortopr@misragatnstklleeaBsRer greek | onnues rF%“F’@ﬂﬁcY@S (Ao i &B@p@y 0éim)unt
inadaily f}oéa%ls( QE n lz&? e ripHOs Wgucﬁrtreﬁf?ﬁ&l@ét‘e’f&g@%& in TS, Patent No.

admi ni stratron of I gp ivir-is discontinued. The treatnent wi th pegyl ated
mterfero’h,lm 528, Zmoqndatadbwwbyrrefaermeemésamﬂrythont| nued for up to 48 or 72

weeks fromthe initiation of treatnment. For exanple between weeks 5 to 48
or 72, thanpathplaty P&-BNG2ai8tE e 188tnldng ppﬁ@goﬂﬁadeeckibadt}eréieliwﬁeaw@ 2a

T000/ f?Sﬁ'ﬁ%&%‘@?%&ééﬁfe%&ggéb s B o) e s 10 TORR ARt he.

i nygnti onpgesEEivbEdicReEELADES Hofide SAMMBEESRrum concentrations for a full week (168
hours). PEGASYS® is commercially available, presented as single use, pre-filled
syringes containing 180 pg/0.5 mL peg-IFNo2a for S.C. injection. The standard package
contains 1 syringe of 180ug/0.5 mL.

In some embodiments, it may be desirable to modify the dose of Peg-IFNu2a. If dose
20 modification is required for moderate to severe adverse reactions (clinical and/or
laboratory), initial dose reduction from 180 to 135 pg is generally adequate (adjustment to
the corresponding graduation mark on pre-filled syringe). However, in some cases, dose
reduction to 90 pg may be needed. Following improvement, re-escalation of the dose may

be considered.

25 In treatment described above effective dosages of the standard of care agents are
administered in compositions, ie. they may be administered together (ie.,
simultaneously), but may also be administered separately or sequentially. In general,
combination therapy is typically administered together, the rationale being that such
simultaneous administration induces multiple simultaneous stresses on the virus. The

30 specific dosages given will depend on absorption, inactivation and excretion rate of the



1. Conpounds WD 2012/ 140082PCT/ EP2012/ 056577 16 Peg-|FNa2a is a pegyl ated
formof interferon alfa 2a and utilizes 40 kDa branched PEG (pol yet hyl ene
gl ycol ) twoppovidos2sust ai ned serum concentrati ons for aPCUlEP20®E65(168
hours). PEGASYSO is conmercially avail able from Roche. Ri bavirin is
a synthetic nucl eosi de anal ogue and isq@l so commercially available, e.g.,
as 5 COPEQUSO from Roche. 2. CI i ni cal ‘gt udy and Results This is an
internati naI tic

d b bl i bo- | ed,
o arm pave perdyes S Retost T EIP bRl ot e A R B s of
DEBO25 (%Qen%o@@le&%n@ﬂt&&alﬂ@w&w ng BID) plus SOC (peg | FNa2a once
weekly pl us 10 BID) versus triple therapy with placebo mat chi ng DEB025

pl us SCC 1 GBILANI"6o aMirdidkdiBat i&nt'@oﬂ’i@i%ed\/e&cﬁmﬁﬁﬂaﬁ&ﬁ'p@ﬂdﬁfcﬁmh@te@d’d an SOC
treatnment, or who have rel agsed after SOC treatnment. proxi mately 344

pati ent s winbingwnreitdoorithetké ag eilined hefeinare meeanhiOrANCAMARSS @AmlfBSm@}OPGf / C2)

and_D 1:71:1 ti. C.1. and.
Th5o) 1ogreried e heudic sreie K RoinERRRihe AhT o trterif I PRAMHEhd® 20
status t Ore@fn@éHSQHSwthcB&hé@@énté RGN et ﬂ@@@@frﬁf raghagisered) by BM sdns@odtg/of2 or ?

25 kg/ n2) and 1L28B pol ynorphi sm (CC or CI/TT) at screem n The r
non- r es podHRinEstrathen @Téil & srge Sy IFikadecopmbpratiops atsoglso wathisy éﬁ?&e) fgtﬁlet he

study 20 TaleT R ,
doubl e- bl PI%%%' llI?\;ace ng{lf,&lﬁ{%&%ﬁ&{‘_@f r %Cg‘ﬁ e%qlglgp pha%glqll?vesntuagy

conpar i ngretsmltsuha lﬁdneﬁaplyefﬁact le.d. larsgeerdctie or adidlaw theoapewtiar ef(erc@o:onga,are@ag nmy or

800 _ng) + standard of care OC) th th b
radBhi ng &I PEBORTH SBPAESERY! I Ss: L PORTEReEes At 1aF | QR o S

non- 1 espoggiatsed & Rid QlircHPSahAGAL ke (R BRSG Al Rd $0Ghé nRAaTRNt | s

provi ded 5Pati1 ents are random zed into one of 4 treatnment arns as
descri beddésetibed iharein Imdy Thel adwminigierethby ramyd senveatipeal WU Pae s o 4091€j ed by

response status to nonr es n (<25

L CUN TR TR S T R T
ratio nonsdsﬁ&&%ﬂ%rﬁn@lﬁ@fo?@'o@@@@é@blé ldepdset fbﬁmﬂ@tﬁﬁns&?r&@%bliﬁsppﬁtﬂr@ﬂﬂs) of
the study popul ation.

15 be administered orally in the form of solutions or suspensions for drinking, tablets or
capsules. Pharmaceutical compositions for oral administration comprising alisporivir
typically further comprise one or more pharmaceutically acceptable carrier substances.
Typically, these compositions are concentrated and need to be combined with an
appropriate diluent, e.g., water, prior to administration. Pharmaceutical compositions for

20 parenteral administration typically also include one or more excipients. Optional
excipients include an isotonic agent, a buffer or other pH- controlling agent, and a
preservative. These excipients may be added for maintenance of the composition and for

the attainment of preferred ranges of pH (about 6.5-7.5) and osmolarity (about 300

mosm/L).

25 The efficacy of the therapy regimen may be monitored using standard protocols.
Treatment may be followed by determinations of HCV in serum and measurement of
serum ALT levels. For example, the patients may be assessed for the presence of HCV
RNA in their plasma. HCV RNA (IU/mL) can be measured at regular intervals during
the treatment, e.g., at Day 1 (pre-dose and 4, 8, and 12 hours post-dose) and pre-dose at

30 Day 2, Day 3, Day 8, Day 15, Day 29, and at Week 12, Week 24, Week 36, Week 48,
Week 72 (when applicable), and at follow up. In addition, the HCV strains in the patient

can be sequenced and assessed for identification of mutations selecting for resistance.



Treatnment A Alisporivir/Placebo 3 capsules of 200 ng (600 ng) alisporivir
2x/ day (BID) orally for 1 week (loading dose) foll owed by 3 capsules of 200
ng (600 P 20i7p@sei vir once per day (QD) plus 1 capsul eCofEPpé1ansdsa7 QD f or
47 weeks. Only in week 17 (dummy | oadi ng) patients receive 3 capsul es of
200 ng (600 ng) alisporivir in the norpgng and 3 capsul es of placebo in the
eveni ng. Peg- | FNa2al80 gg subcutaneously (s.c.) once weekly for 48 weeks

Ri bavi ri n1000 ng/day (<75 kg) or, 120 /day. (2,75 k i,n t

di vi ded dbEeadpgt _8%“%9@5@&{& 13?@591?6#@9’@@3?95%%&&4% Aot BuEC e gl of
200 ng ( 6DQeihenfboutROSEVdral RSAHRUABY MitiatichT tleaBeH, & QASHah ehoh@BEIfter
foll owed by 4 capsules alisporivir (800 Q@ for 47 weeks. Only in week

| ng)
17 ( dummycdngdetiang)f tpeatinenit HCVetnesopem 3nayalss eessiresk attbo RAYA {@gbbyrgpethods

alisporivir,in the norni 1 f 20 ' Ly

capsul es %’rchp"fsag}é%l%r% Vetﬁg'@gn?rné&ﬂ%g%-eq@ﬁa%a%g% ggtdst%igg%ltvgllné 545# gm%s c.)

Enfs Wefarﬂrmpﬁm{ass%dmeegﬁ%ﬁg@mﬁﬁlnﬁ&%cm’é dmdmk' _I_(nfo%salyga:f %ﬁraﬂa??xemﬁ/ day (2?75
g) orally in two divided doses for, weeks t ment i t

R R T i

pl acebo BID orally for 1 week (loading dose) followed by 4 capsul es placebo
QD for A47Exseplary tQatpeitegigwks 3 givemtn thedadimples. Jatdneskemplagragamen a

capsul es of,. bq i ' L ' [
oo | Fraz b 5l o Rl BaRb o E Rty 3o GRRR it sthn BFR3EREa bk (S 8BLEC! 1O
?I : Isr)orijv%g sﬁb&ﬂﬁfe‘d}lﬁﬁ (@fc.plcg;eeb%lepf% aBIweél@rnAq]}cmbihat@dmadtmgibmge)

ol | one 4 capsul es acebo or weeks. 1 itch : 3
gaﬂg ;JI fesI @f%nl?ﬁ@?r‘f”ﬁbm( woer%hﬂ?saap ioggew/\l/?(?o QBSICE’Q; (Wﬁgﬁl&’aﬁéﬁf%f @%@f@&é?ng

ose o] - G . Of { bR {
capsul e p{g(ﬂaycﬁ%e Oﬁiégéfng&}i}&&g/éﬁsdﬁ@ofoﬁg 499 0o MBNedbl BBOtd 80O P aMpdsivik

orally once daily for 47 weeks.

In another exemplary protocol a subject in need of treatment is provided with pegylated
interferon alfa 2a at a dose of 180 pg subcutaneously (S.C.) once weekly for 48 weeks in
15 combination with ribavirin administered in an oral dosage of 1000/1200 mg daily (weight
based) for 48 weeks and 600 mg alisoporivir orally twice daily for 7 days, followed by

800 mg alisporivir orally once daily for 47 weeks.

After a 4 week treatment period, based on patient response, the administration of
alisporivir may be continued up to 48 or 72 weeks from the start of treatment at 600 or
20 800 mg per day orally or preferably the dose of alisporivir is reduced to a lesser amount in
a daily dose (e.g., 400 or 600 mg) or more preferably, the administration of alisporivir is
discontinued. The treatment with pegylated interferon alfa 2a and ribavirin is preferably
continued for up to 48 or 72 weeks from the initiation of treatment. For example between
weeks 5 to 48 or 72, the patient is administered 180 pg pegylated interferon alfa 2a S.C.
25 orally once weekly and ribavirin administered in an oral dosage of 1000/1200 mg daily

(weight based).
The following Examples illustrate the invention described hereinbefore.

EXAMPLES

1. Compounds



Peg- 1 FNa2a180 1.1g subcutaneously (s.c.) once weekly for 16 weeks plus 48
weeks Ri bavirinl000 ng/day (<75 kg) or 1200 ng/day (?..75 kg) orally in two
di vi ded dwees1d@nosr6 weeks plus 48 weeks Treatnment D Pl aceler2@bkiosgori vir 1
capsul e of placebo QD (in the norning) orally for 48 weeks 2 capsul es of
200 nmg (400 ng) alisporivir 2x/day oraJIl] y for 48 Peg- | FNa2aweeks 180 [tg
s.c. once weekly for 48 weeks Ri bavirinl000 ng/day (<75 kg) or 1200 ny/day

(?_75 kg)_orally in two divided doses for 48 weeks. Treatnen (wi change
Lo acti vePaer BN dRarit 2 preylpon foreh of Wierfraen alf%?ﬁ%%ﬂl@é@ﬁapﬁ@%ﬁgﬁ%psm es
of place [ F g : bo d nin

For 45 webedeoalche e B sy o B 85 T R 88 1000
nmg/ day ( <wBurggPEGASYS®Dismgmawyciglly #&ilkp fomaRbghd. n t wo di vi ded doses for 48

weeks WO 2012/140082
Ribavirin is a synthetic nucleoside analogue and is also commercially available, e.g., as

5 COPEGUS® from Roche.
2. Clinical Study and Results

This is an international, multicentre, randomized, double-blind, placebo-controlled, 4-
arm, parallel-group phase II study comparing therapy with three doses of DEB025 (600
mg QD, 800 mg QD and 400 mg BID) plus SOC (peg-IFNo2a once weekly plus RBV
10 BID) versus triple therapy with placebo matching DEB025 plus SOC in chronic HCV
GT1 patients who were non-responders to prior SOC treatment, or who have relapsed

after SOC treatment.

Approximately 344 patients will be randomized into one of 4 treatment arms (A, B, C
(C1/C2) and D) in a 1:1:1:1 ratio. C1 and C2 patients will be randomized in a 1:1 ratio

15 within arm C.

The randomization will be stratified by response status to previous treatment (non-
responders/relapsers), BMI (< 25 kg/m2 or > 25 kg/m?2) and IL28B polymorphism (CC or
CT/TT) at screening.

The ratio non-responders and relapsers should be kept at 50% (172 patients) of the study
20 population.An international, multicentre, randomized, double-blind, placebo-controlled,
4-arm, parallel-group phase II study comparing triple therapy with three doses of
alisporivir (400 mg, 600 mg or 800 mg) + standard of care (SOC) versus triple therapy
with placebo matching alisporivir plus SOC in 258 chronic HCV GT1 patients who were

non-responders to prior SOC treatment, or relapsers after SOC treatment is provided.

25 Patients are randomized into one of 4 treatment arms as described below in a 1:1:1:1
ratio. The randomization will be stratified by response status to previous treatment (non-
responders/relapsers), BMI (< 25 kg/m2 or > 25 kg/m2) and IL28B polymorphism (CC or
CT/TT) at screening. The ratio non-responders and relapsers should be kept at 50% (172
patients) of the study population.

30



Pl acebo alisporivir PCT/EP2012/ 056577 19 3 capsul es of placebo orally as
norni ng dose and 2 capsul es of placebo as evening dose for 16 weeks. After
week 16 swibtete/m400822 capsul es of 200 ng (400 ng) al i spoPCriRP2B8RD5&sral |y
plus 1 capsule of placebo in the norning for 48 weeks Peg-1FNa2al80 pg
subcut aneously (s.c.) once weekly for 36 weeks plus 48 weeks Ribavirinl000
ng/ day (<75 kg) or 1200 ng/day (?75 kg) orally in two divided doses for 16
weeks plus 48 weeks Primary efficacy endpoint: proportion of patients

achi evi ngTedavitencAnpl ete early virol ogi c response) after 12 week triple
therapy with DEB025 600 ng QD plus SOC versus triple therapy with placebo

mat chi ng RDERRZ9iH1a&bSOB. caﬁﬁﬁés di@lDO gsoloaﬂ@ d@@p@hmﬁmw (Big) lof’dll@ ﬂama of 4
treatment arms (A, B, C (Cl/C2) and 1 rati

pati ents have been randd¥ek é@aﬁwgaioﬁe)lfqﬂawe@ b«)ﬂ ﬁ?ﬁﬁulfﬁ Af éOOAPEn(ﬁ\OO mg)

corresponds to treat rren%%%) %%?v&wg B@d&p&%us A0, 816 0F ﬁg@&nﬁg P47

treatnent B above (DEB corr spond to eatnment C
above, is a control armweekh @ek}/ if-Neéxd/ RBdphinsy 16qpeliay) epaichf3l acelvo+PR) ;
Arm D B 4

rmD corresponds to tr%gft)s es otDZ Ove(é(%Emg)O(ﬂspom)lr in the morning and 3

capsules of placebo in the evening.
Peg- IFNa2a 180 ug subcutaneously (s.c.) once weekly for 48 weeks

Ribavirin 1000 mg/day (<75 kg) or 1200 mg/day (=75 kg) orally in two

divided doses for 48 weeks
Treatment B

alisporivir/Placebo 3 capsules of 200 mg (600 mg) alisporivir 2x/day orally for 1 week
(loading dose) followed by 4 capsules alisporivir (800 mg) QD for
47 weeks. Only in week 17 (dummy loading) patients receive 3
capsules of 200 mg (600 mg) alisporivir in the morning and 1

capsule of 200 mg alisporivir plus 2 capsules of placebo in the

evening.
Peg-IFNo2a 180 ng subcutaneously (s.c.) once weekly for 48 weeks
Ribavirin 1000 mg/day (<75 kg) or 1200 mg/day (=75 kg) orally in two

divided doses for 48 weeks
Treatment C1 (will change to active treatment if cEVR not reached = arm C1A)

Placebo 3 capsules of placebo BID orally for 1 week (loading dose)
followed by 4 capsules placebo QD for 47 weeks. Only in week 17
(dummy loading) patients receive 3 capsules of placebo in the

morning and 3 capsules of placebo in the evening
Peg-IFNa2a 180 g s.c. once weekly for 48 weeks

Ribavirin 1000 mg/day (<75 kg) or 1200 mg/day (=75 kg) orally in two

divided doses for 48 weeks



The random zation was stratified by response status to previous treatnent
(nonresponders/rel apsers), BM (<25 kg/nm2 or ? 25 kg/nR) and |L28B

pol ynor phwerm(20doase CT/ TT) at screening. 15In the full PramtraI1ze86531 udy
popul ati on 57% of the patients are non-responder and 43% rel apser. Qut of
the total 461 patients random zed in thg study, we report the results of
the first 337 random zed patients with up to week 12 on-treatnent data. WO
2012/ 140082PCT/ EP2012/ 056577 20 At Week 4, all the DEB025 treatnent arns
had > 20% I pedtinent €,2achi eved RVR whil e 5. 3% of Pl acebo patients achi eved

RVR At Wek 12, all the DEB025 treatnent arns had > 79% patients achi eved
EVR whi | ePR2ebb%lighorRliac shoappatds et placho e3@nl B f&ﬂmngvebiae(wadiﬁgealbg@nt
arnms, DEB 400 BID arm had_the hi ghest proportion in achievin RVR 5 37 29,
CEVR (70.5% and EVR (880Ropecih fecapricrpliediooORy for advedks

proportion in achieving R¥R, (£EVR and EVR Table 1 Patients who achl eved
virologic response by Iimt of quantitation (LOQ Variable ArmA DEB 600 QD

N=81 n (% ArmB DEB 80% cqgsﬁl: €s élf ﬂ)O(n@ (éédT}ng) El)hs% Fm? 2x/day orally for 1 week
(loading dose) followed by 3 capsules of 200 mg (600 mg)

alisporivir QD plus 1 capsule placebo QD for 47 weeks

Peg-IFNo2a 180 pg subcutaneously (s.c.) once weekly for 16 weeks plus 48
weeks
Ribavirin 1000 mg/day (<75 kg) or 1200 mg/day (=75 kg) orally in two

divided doses for 16 weeks plus 48 weeks
Treatment D
Placebo alisporivir 1 capsule of placebo QD (in the morning) orally for 48 weeks
2 capsules of 200 mg (400 mg) alisporivir 2x/day orally for 48

Peg- IFNa2a weeks
180 pg s.c. once weekly for 48 weeks

Ribavirin 1000 mg/day (<75 kg) or 1200 mg/day (=75 kg) orally in two

divided doses for 48 weeks

Treatment C2 (will change to active treatment if cEVR not reached = arm Cs4)

DEBO025 placebo 3 capsules of placebo orally in the morning and 2 capsules of

placebo in the evening for 48 weeks.
Peg-IFNa2a 180 pg s.c. once weekly for 48 weeks

Ribavirin 1000 mg/day (<75 kg) or 1200 mg/day (>75 kg) orally in two

divided doses for 48 weeks

Treatment C;,



N=75 n (% Arm D DEB 400 BID N=78 n (% RVR 19 (23.5) 18 (21.4) 4(5.3) 29
(37.2) pEVR 28 (34.6) 24 (28.6) 27 (36.0) 8 (10.3) EVR 64 (79.0) 72 (85.7)
47 (62. 7)WO 2012/140082 PCT/EP2012/056577
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Placebo 3 capsules of placebo orally as morning dose and 2 capsules of

placebo as evening dose for 16 weeks. After week 16 switch to:

alisporivir 2 capsules of 200 mg (400 mg) alisporivir BID orally plus 1 capsule

of placebo in the morning for 48 weeks

Peg-IFNo2a 180 ng subcutaneously (s.c.) once weekly for 16 weeks plus 48
weeks
Ribavirin 1000 mg/day (<75 kg) or 1200 mg/day (>75 kg) orally in two

divided doses for 16 weeks plus 48 weeks

Primary efficacy endpoint: proportion of patients achieving cEVR (complete early
virologic response) after 12 week triple therapy with DEB025 600 mg QD plus SOC
versus triple therapy with placebo rﬁatching DEBO02S plus SOC.

5 461 patients have been randomized into one of 4 treatment arms (A, B, C (C1/C2) and D)

ina 1:1:1:1 ratio. C1 and C2 patients have been randomized in a 1:1 ratio within arm C.
Arm A corresponds to treatment A above (DEB 600 QD);
Arm B corresponds to treatment B above (DEB 800 QD);

Arm C corresponds to treatment C above, is a control arm with peg-IFNa2a/RBV plus
10 placebo (Placebo+PR);

Arm D corresponds to treatment D above (DEB 400 BID).

The randomization was stratified by response status to previous treatment (non-
responders/relapsers), BMI (< 25 kg/m?2 or > 25 kg/m2) and IL28B polymorphism (CC or
CT/TT) at screening.

15 In the full randomized study population 57% of the patients are non-responder and 43%

relapser.

Out of the total 461 patients randomized in the study, we report the results of the first 337

randomized patients with up to week 12 on-treatment data.

Of all the 337 patients in randomized set, 38.9% was relapser while 55.2% was non-

20 responder.



63 (80.8) cEVR (primary endpoint) 36 (44.4) 48 (57.1) 20 (26.7) 55 (70.5)

- RVR (rapid virologic response) is defined as HCV RNA < LOQ (25 U n)
after 4 woksi12oftogseeat ment. 1 0- pEVR (partial early vipPoraEpee2nesponse) i s
defined as HCV RNA decrease >=2 | 0gl10 from baseline and > LOQ (25 11U nl)
after 12 weeks of treatnent. -. EVRis gefined as HCV RNA decrease >=2

| 0g10 from baseline or < LOQ (25 IU/rrL)2 after 12 weeks of treatnent. - cEVR

(conpl ete I i rologic _response) is the pripgry endpojnt e .St udy,
defi ned adt NesrirtueelL tiechEPYSS [Harasnt afms fiad é‘g‘%kﬁaﬂsﬂst%cg%ﬁ@k‘}ﬁ vileyg
2012/ 14008 20(CJf BiE<Bd phfierodchicitd RV MR Week 12, all-th&DERBOS kéhimehPhmitSRdl N
treatnent of a Hepatitis C virus genotype 1 infected patient in conbination
wi t h st andai%o patienty echidvad &R mhiledb2. Hotafdtlacebo patients achieved RVR. Among
the 4 treatment arms, DEB 400 BID arm had the highest proportion in achieving RVR
5 (37.2%), cEVR (70.5%) and EVR (80.8%) while the Placebo arm had the lowest

proportion in achieving RVR, ¢cEVR and EVR.

Table 1 Patients who achieved virologic response by limit of quantitation (LOQ)

Arm A Arm B Arm C Arm D
DEB 600 QD DEB 800 QD Placebo DEB 400 BID
N=81 N=84 N=75 N=78

Variable n (%) n (%) n (%) n (%)

CRVR L e 19@85) 0 B2 . 4Bl ’ 29 (37

pEVR 28 (34.6) 24 (28.6) 27 (36.0) 8(10.3)

EVR 64 (79.0) 72 (85.7) 47 (62.7) 63 (80.8)

CEVR (primary endpoint) 36 (444) 48(57.4)  20(267) . 65(708)

- RVR (rapid virologic response) is defined as HCV RNA < LOQ (25 IU/mL) after 4 weeks of treatment.

10 - PEVR (partial early virologic response) is defined as HCV RNA decrease >=2 log10 from baseline and > LOQ (25 1U/mL)
after 12 weeks of treatment.
- - EVR is defined as HCV RNA decrease >=2 log10 from baseline or < LOQ (25 IU/mL) after 12 weeks of treatment.
- cEVR {complete early virologic response) is the primary endpoint of the study, defined as HCV RNA < LOQ (25
1U/mL) after 12 weeks of treatment.
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(i) the patient is a relapser or a non-responder patient, and 5(ii)
alisporivir is admnistered during an initial phase in an anount of about
600 ng, twocelzpnosday; foll owed by admi nistering ali spoPCTiRP2ai2056507 a
second phase in an anount of about 600 to about 1000 ng once per day.

2. Alisporivir for use according to cl i1m1 characterized in that
alisporivir is admnistered during an initial phase in an anount of about

600 ng, tw er day for 7 10days; followed by adm nistering alisporivir
during a phase in an amount of about 600 or about 1000 nmg or 800 ny
once per day for up to 23, 47 or 71 weeks. 3. Alisporivir for use

according to cllai mBsghiairafor esé aedeatmenhaf a ddpaiy CwWirusi genafype rliigfe%te?d
during an initjial phase in_an amunt of about 600 ng, tw ce per day for 7
days; fol PYEHIRP tWPé’flg’rfltﬁglaéqu?é‘ﬂéﬁ'?h?far“%}Pil Hythat second phase in an

anount of 600 15ng once per day for up to 47 weeks. 4. Aisporivir
for use accor diiphetfati&dtdd MelapsWGrLidh-leionatandighdaf care is a conbination
of interferon wth ribavirin. 5. 'Alisporivir for use according to

claim4, wherein said interferon is pegylated interferon alpha-2a, and is
adnPni st er ed i f)akisperbinis asiminigGred dwringr aminitish phagsein aneaRouR O APOUtHOr i vi r
for use aggordi 1 al | id.ribavirin is adm nistered at
between 1080 e st Pbotgwad, El b Berat bty hilaed RETMF BB i s o
Vi rus genamyme of aboft €00 eslaboat 4ptlemgoncapsr-dagsponder patient with
alisporivir in conbination with standard of care, the nmethod conprising

adm ni sterin i sparivi uring an_.initial phase in,an . anpunt. of about 600
9 3 RHSPOI’IV{I’ f%r use gccordmg to cﬁumpl gharacterlzeg in that aﬁlsporwlr 18

administered during an initial phase in an amount of about 600 mg, twice per day for 7

10 days; followed by administering alisporivir during a second phase in an amount of about

600 or about 1000 mg or 800 mg once per day for up to 23, 47 or 71 weeks.

3. Alisporivir for use according to claim 2 characterized in that alisporivir is
administered during an initial phase in an amount of about 600 mg, twice per day for 7
days; followed by administering alisporivir during a second phase in an amount of 600

15 mg once per day for up to 47 weeks.

4. Alisporivir for use according to claim 1, wherein the standard of care is a

combination of interferon with ribavirin.

5. Alisporivir for use according to claim 4, wherein said interferon is pegylated

interferon alpha-2a, and is administered in an amount of 180 micrograms once per week,

20 6.  Alisporivir for use according to claim 4, wherein said ribavirin is

administered at between 1000 mg to 1200 mg per day.

7. A method of treating of a Hepatitis C virus genotype 1 infected relapser or
non-responder patient with alisporivir in combination with standard of care, the method
comprising administering alisporivir during an initial phase in an amount of about 600

25 mg, twice per day for 7 days; followed by administering alisporivir during a second phase

in an amount of about 600 to about 1000 mg once per day for up to 23, 47 or 71 weeks.



25mg, twice per day for 7 days; followed by adm nistering alisporivir
during a second phase in an anount of about 600 to about 1000 ng once per
day for uwot0122300847 or 71 weeks. WO 2012/ 140082PCT/ EPPOIHPOGGHT6A722 8. Use
of alisporivir in the manufacture of a nedicanment for treatnment of a

Hepatitis C virus genotype 1 infected ient characterized in that

(i) the patient is a relapser or a non-tesponder patient and (i)
alisporivir is 8ad i ni stfe%ied during an initial fphase, i n an_anount of about
600 5nmg, twice per fAOPRPTHAY & tedpg uigyotad medicsmsnt iy tEaafeeaha r

during a $ReeE ORAESddbrAR 1BRRLA fafieRAMacEAPed A tRgout 800 my once per
day for up to 23, 47 or weeks and wherein alisporivir is

admi ni stered in conbination with standard of care throughout the initial
and second phasidéhe mtiantds awelapser oe Bon-eespensier patient andd st andard of care for
use in treatnment of a 10 Hepatitis C virus genotype 1 infected rel apser or

non-r esponder pafi -G i e LAl ivir s admnistered
during gn init @élgﬁg%@p%g%%ﬁyn%%gg hr(r)ﬁ?é g%%ndﬁélé%@gér’r%f ‘1“{ 3“&8g%po?ra%8%,§(¥oor 7
day®, fol hogwatichypenday forzdaeysi fudlosed $yadinimistetl g bligosivie Sadng apbasd phAsean

anount of .about 600 _.to abqut 800 once per day for up to 23, 47 or 71
weeks. 10! X! FHRY Bgﬁl?(?%%@{:ﬂ %@Ht g@rﬁﬁi"é‘ﬁ@“&@ﬁ?ﬁ‘ﬁﬂé@ﬁn@%Y%W@T’lisvir
during an initial 15 phase in an anount of about 600 ng, twi ce per day for

7 days; fol | owesld byhedelfi dlissdrdVii O adhirS Aol Vil cdBihibndwiE CQRGRN S afd) an
amount of about 600 to about 800 ng once per day for up to 23, 47 or 71
weeks and tAeghouhthg inigpland\seeondphagesi ni stered i n conbi nation with standard

of care throughout the initial and second phases. 11. A
phar maceut i cal oCOMROS ki QR oHUFRkS i Iyit fore.use accordi to
20cl ai m 1. 12. Rg 6Igdgll?§ge ?;%ﬁ,‘%??%?lﬁgﬁgﬁé&%ﬁgfﬁéécf ﬂylgeclgl e gﬁ%gg)lftai on
acdér di ngHepatitisa€ mirid gemotgparbiim@atted melupdeh o AGH-Fespbhden Patiént atlfiablesE&Y insai d
conpositialn. C .. . .
at alisporivir is administered during an initial phase in an amount of about 600 mg,
twice per day for7 days; followed by administering alisporivir during a second phase in

an amount of about 600 to about 800 mg once per day for up to 23, 47 or 71 weeks.

10. A therapeutic regimen comprising administering alisporivir during an initial

15 phase in an amount of about 600 mg, twice per day for 7 days; followed by administering
alisporivir during a second phase in an amount of about 600 to about 800 mg once per day

for up to 23, 47 or 71 weeks and wherein alisporivir is administered in combination with

standard of care throughout the initial and second phases.

11. A pharmaceutical composition comprising alisporivir for use according to
20 claim 1.

12. A package comprising the pharmaceutical composition according to claim

11 in combination with instructions to administer said composition.



