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| NTERFERON- FREE TREATMENT The present invention relates to nethods that
useful fowvoppredilesng the response of hepatitis C virusPCHEPRILN6CT ed
patients to pharnacol ogical treatnment. The standard of care for chronic
hepatitis Cis the conbination of pegifliterferon plus ribavirin.1l Overall
sustai ned virol ogical response (SVR) rates after treatnent with the
standard of care are 5 approximtely 50% 2-4 although it is difficult to
predi ct whether an individual patient will achieve an SVR The probability
of achieving an SVR varies with a collection of patient and viral factors.
For exanpl e, younger patients, Caucasian and Asian patients, and
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patients to respond to the standard of care. For exanple patients wth the
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The ability to prospectively differentiate between potential responders and non-responders to the
20 standard of care could have a great impact on the care of patients with chronic hepatitis C.
Treatment decisions could be personalized based on the likelihood of patients to respond to the
standard of care. For example patients with the lowest likelihood of achieving an SVR with the
current standard of care might defer treatment until direct acting antiviral agents are available.

Conversely, patients with a high likelihood of achieving an SVR might prefer to initiate therapy

25 immediately with a treatment regimen that is a known entity.



10 human subject infected with HCV to interferon-free treatnment that
conprises at |east one direct acting antiviral agent, conprising providing
a sanpl e woanm2sab®shunman subj ect and identifying the nueCeaPae/opesent at
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alleles at rs12979860 in said subject iZadicates a higher |ikelihood of
early viral load reduction fromsaid interferon-free treatnent relative to
a subj detdditibhaiiiost wal Gralfi@beshopr gsent dakersit atsd I2BeA860he tdspametibier

enbodi nent, the invention provides for a method for predicting early viral

| oad r dAERGIS W IGTthestARrth OSes-e dRecphifyideage fxpmrgeﬂ@vewd? ﬁ%se?lﬁté%ﬁuqh%e
treat I e

cormr | 21 EE o e LR ﬂ&?ﬁ?gﬁ%@?@éﬁ%ﬁsm i P o R A IS eene e
nucleomkdEapnm&gmﬂuakmsmngépnhd@h@oﬁﬁﬁékmopgnnmphm&ﬂhmﬂiﬁﬁmﬁsﬁﬁpnmhsre|n 20
t he presence of, leles o 1§g$n§;g allele and one C IIeIe at .
rs12979888" " s ‘HW%V&BI cimpashplasbd-259 oL PEiORPCHERE 6?6 TEGMPS ¥ ral | oad
reduct i@Rnd@m said interferon-free treatnment relative to a subject with
two CC alleles present at rsl12979860. In another enbodi nent, the invention
provides for a nmethod of selecting a duration of interferon- free treatnent
t hat cdipprsest 1atzeritleasst bazsada onlthreatitcoaetyi afign amdcmhbmbet&@emtheme gﬁidtmei ang

sust ai ned .25 vi res onse in.a hum infected wt
con ! dcgon e B S8 ahERBORS Sh i i Lo B oG FGSRLTS VD B L he
nUCleo%hﬂ%dﬁﬁ&ﬁﬁﬁénﬁ%mﬁhﬂ&b@mEyﬁﬁ%Qﬁaﬂ&iﬂﬁ ) UBQ%&H}5§$2819§§&nu%h§@e'n

the presence of two C alleles at rs12979860 in said subject indicates a

shohiemudmnauMGﬁmm&d@éwdﬂlH€éMbeMoﬁmbnéémﬂﬁ@ammmﬂﬂut@ﬁpm%hmékaﬁ@nsdgﬁa|ned

virologgcal resppnse, rel ative to.a subject wtho esent at
o388

51207 {5555 B it § et s S s ynift af fenh R
conpr i ShdgudioRide giddentat §1ﬂ§]lé|rfﬁclfebﬁ’d6 ﬁ(ﬂylﬂoﬁihmﬂrsﬁg@]%GO WhdeindBOpicbancper t he

nucl eoti de present at single nucleotide polynorphi smrs12979860, wherein
t he préwedcdledss af ¢id 207 Wo0an é%}d a@bw@ 112@% igherdtkeliheqdpleatly ivial load es a

hi gher rl:dl}é?lhl!l H%Rld agJ 1n?eqfer Qlteﬁﬂ]elahgé %? i w%tﬂ?ﬁtat%eéi al\féflé é ggagf‘:gl!
responsé achi eved by sal 0 sal ferOn-free trea

rel gt i ve12909860subj ect mﬁthout tmo C alleles present at rs12979860. In stil
a further enbodi ment, the invention provides for a nethod for predicting
response of a human subject infected with HCV to interferon-free treatnent
t hat cdnprotBasenshodinaenyt the yvediipreprovigdes farg maethpd far aredigimetearly arpl lnogqi ng

provi di e tide
br csentCigt AEPhEnbd RILREY e QUTBAICY 6 @RSl BTl AR R T2
of 10 tlwwat (Tneadﬂ‘eet &sin@fanGieal hgait] &Inprant: moeidGgal daglpte Abmr2AIA2BEAbjedt Sai d
subj ect indicates a higher |ikelihood of no early V|rolog|cal response or

sust ai féd 14%%»1%@6alwclﬁ@%?foﬁfg%ena&vrﬁl@}%au%gptsda.palyglubyléém 18 294 3$ef. wherein
f
'at”t gﬁs 1;%&@5%%1‘89 of fvit ARAES SFA&tTl‘)u?elé £n &L@Jaﬁiﬁéla gfbﬁlgﬁ%% & dd ﬁ*bﬁn L pL gsent

Figure 1. Distri t|on vira
genot ypedi¢de v®mwentikelBOpd of ezhrb}r tisal (I?QadDﬁdlid’oloE,from sdisl atterfefotérgs treidment

represents 25-75th percenti e of the i bution and central |ine
r epr es&ffdVe Qe Sﬁ’é@Fg i ﬁ gﬁg@fe g é%se‘é%\li%ugkié@el ow t he box represent
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free treatment that comprises at least one direct acting antiviral agent for achieving sustained

25 virological response in a human subject infected with HCV, comprising providing a sample from
said human subject and identifying the nucleotide present at single nucleotide polymorphism
rs12979860, wherein the presence of two C alleles at rs12979860 in said subject indicates a
shorter duration of said interferon-free treatment for achieving sustained virological response

relative to a subject without two C alleles present at rs12979860.

30 In a further embodiment, the invention provides for a method for predicting response of a human

subject infected with HCV to interferon-free treatment that comprises at least one direct acting



Figure 2. Viral load (IUm) decline by genotype, cohorts F and G To
facilitate the understanding of this invention, a nunber of terns are
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invention. Terns such as "a", "an" and-3the" are not intended to refer to
only a singular entity, but include the general class of which a specific
exanpl entitiyalhgents&anpridving prbuigingat da@iple b saRy iinn@l su@jechardadendfgingsied t o
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referred to as a polymorphic region of a gene. A polymorphic region can be a single nucleotide,
1.e. “single nucleotide polymorphism™ or “SNP”, the identity of which differs in different alleles.

25 A polymorphic region can also be several nucleotides long.

Numerous methods for the detection of polymorphisms are known and may be used in
conjunction with the present invention. Generally, these include the identification of one or more
mutations in the underlying nucleic acid sequence either directly (e.g., in situ hybridization) or
indirectly (identifying changes to a secondary molecule, e.g., protein sequence or protein

30 binding).
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2012/ 0189 93 Bloth 4@ 3ibh 063327 -10- Table 1: INFORM 1 Treat ment schedul e by
cohort cohort Prior experience with SOC Danoprevir dose RG/128 dose B naive
100 ngg 8 h 500 ng BID C naive 100 ng g 8 h 1000 ng BID C2

10 Utilization of baseline genetic predictors for interferon responsiveness allows tailoring of direct

acting antiviral therapies, as well as standard of care with interferon. Patients who are defined as
poorly interferon responsive, i.e. two T alleles in rs12979860 (or two C alleles of rs8§103142 or 2
G alleles of rs2841683), may be poor candidates for small molecule therapeutics that rely on
additive or synergistic effects of endogenous or exogenous interferon mediated pathways -

15 particularly if these are provided as a single agent in addition to SOC. The concern would be
that these patients would have an increased risk of developing drug resistant mutations as a result

of effective monotherapy.

Conversely, patients with an interferon responsive phenotype, i.e. two C alleles in rs12979860
(or two T alleles of rs8103142 or two C alleles of rs2841683), would make superior candidates

20  for shorter courses of therapy with SOC alone, or in combination with small molecules.
Additional considerations that genetic predisposition to interferon responsiveness allow is
"tuning" of combination direct acting antiviral agents. Patients predicted to have acceptable
endogenous interferon responsiveness may be excellent candidates for drugs that target viral
functions-such as protease inhibitors which also have an inhibitory role on endogenous

25 interferon response- and poorer candidates for drugs that decrease the amounts of viral PAMP
(pathogen associated molecular pattern, e.g. polymerase inhibitors) as these may serve to impair
the patients capacity to facilitate their own cure via their endogenous interferon responsiveness.
Similarly, patients predicted to have poor interferon responsiveness might be candidates for
"quad” therapy as a first line of therapy (2 direct acting antiviral agents, added to peginterferon

30  with ribavirin), as compared to a direct acting antiviral agent alone, or triple therapy (SOC with

one DAA).



naive 200 ng g 8 h 500 ng BID D naive 200 ng g 8 h 1000 ng BI D E Treat nent
failure (TF) 600 ng BID 1000 ng BID F null 900 ng BID 1000 ng BI D G nai ve
900 ng BIWOROCM1sYSBI D Upon conpl etion of study treat mPOT/EPR@LLI06I3T wer e
permtted to initiate treatment with SOC at the discretion of the treating
physi ci an. -8-
The results of analysis of the INFORM-1 trial (described in the Examples section), suggest that
interferon responsive and poorly interferon responsive phenotypes display early differences to 2
combined direct acting antiviral agents for the treatment of CHC in the absence of SOC. As
early responses are known to correlate with sustained virological response for CHC patients
5 treated with SOC, markers of interferon responsiveness may potentially be used for guidance of
interferon-free treatments. For example patient populations with two C alleles in rs12979860 (or
two T alleles of 18103142 or two C alleles of rs2841683), indicative of an interferon responsive
phenotype, may achieve SVR with a shorter duration or reduced dosages of 2 or more combined
direct acting antiviral agents without SOC compared with patient populations two T alleles in
10 1512979860 (or two C alleles of rs8103142 or 2 G alleles of rs2841683) indicative of a poorly
interferon responsive phenotype. I1L28B genotype in combination with clinical and other
laboratory parameters may also be used to select the optimal treatment regimen for an individual
patient among interferon-containing and interferon free treatments. By minimizing where
possible the expected duration and intensity of treatment needed to achieve SVR, drug safety, in

15 terms of adverse event rates, and efficacy, in terms of treatment compliance rates, may be

improved.
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conpar b1 Bdgepdpherssand @nept2d 7986 In@enat Bid2hAiR 19E5Hiuand ITMN-191),
the macrocyclic peptidomimetic inhibitor of the HCV NS3/4A protease. Both have potent in

vitro and in vivo activity against HCV, and at the time of this study both compounds were in

Phase I development.

15 INFORM-1 was a phase 1b, randomized, double-blind, placebo-controlled, dose-escalating trial.
Eligible patients were males and females of non-child-bearing potential between 18 and 65
years, with chronic Genotype 1 HCV infection, without cirrhosis, and with a minimum baseline
HCV RNA of 10° IU/mL (Roche Tagman Assay). The study included SOC treatment-naive,
treatment failure (TF), and null responder patients. Treatment-naive was defined as never

20 having received an interferon-based treatment regimen for CHC; Treatment failure (non null)
was defined as either relapsers (patients whose HCV RNA fell below the limit of detection while
receiving SOC, but relapsed following discontinuation of therapy) or partial-responders (patients
who had a HCV RNA reduction of at least 2 log;o units after 12 weeks of treatment while on
prior SOC but whose HCV RNA always remained detectable in blood). Null responders

25 demonstrated less than 1 log;o unit reduction in HCV RNA with one month and/or less than 2
logio reduction following 12 weeks of prior SOC therapy. Enrolled patients were randomized to
either study treatment or placebo according to Table 1. Cohorts B-G received 13 days of
experimental therapy. While all cohorts showed significant viral load reduction, cohorts C, D, F,
and G received the highest doses of study drug with and had comparable exposures. These

30 cohorts also demonstrated similar reductions in viral load.
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Table 1: INFORM 1 Treatment schedule by cohort
cohort | Prior experience with SOC | Danoprevir dose RG7128 dose
B naive 100mgq8h 500 mg BID
C1 naive 100mgq8h 1000 mg BID
Cc2 naive 200mgq8h 500 mg BID
D naive 200mgq8h 1000 mg BID
E Treatment failure (TF) 600 mg BID 1000 mg BID
F null 900 mg BID 1000 mg BID
G naive 900 mg BID 1000 mg BID

Upon completion of study treatment, patients were permitted to initiate treatment with SOC at

the discretion of the treating physician.

Plasma HCV RNA levels were measured with the COBAS TagMan HCV assay, version 2,
(Roche Molecular Systems), with a lower limit of quantification of 43 IU/mL and a lower limit
of detection of 15 IU/mL. HCV RNA levels were measured at the time of screening, at baseline,
and on treatment at multiple times through the end of study drug administration and over 90 days

of follow-up.

Additional details of the study design, inclusion and exclusion criteria and primary results of

these trials are published elsewhere.

Blood samples for genetic analysis were collected from patients who consented to participate in
genetic analyses were stored in the Roche Sample Repository. DNA was extracted at the Roche

Sample Repository and normalized to 50 ng/uL.

1.2 Data analysis

53 patients (37 treatment naive, 8 prior treatment failures (TFs) who were partial
responders/relapsers to SOC, and 8 null responders to SOC) who received combination therapy

at different doses for 14 days were studied. Naive patients were randomized to 4 treatment
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cohorts which differed in dosage and scheduling of treatment medications. Genotypes at the
1s28416813, rs12979860, and rs8103142 loci were determined by direct sequencing of portions
of the IL28B gene and upstream regions. Viral kinetic profiles during 13 days of interferon free
therapy as well as after 4 and 12 weeks of subsequent SOC were compared by genotype. For

analysis purposes, the lowest dosage cohort (B) was not considered.

2. Resulis

Overall frequencies of rs12979860 genotypes for all 53 INFORM 1 patients were CC — 28.3%,
CT- 58.5%, and TT — 13.2%. The CC genotype frequency was similar across the high dose
cohorts (n=45) (Table 2). Genotype results for rs28416813 and rs8§103142 were essentially
identical to those for rs12979860.

Table 2: rs12979860 genotype distribution in
comparable dose cohorts C-G
1512979860 naive TF | null totals
Genotype C D G E F

CC 6 | 2|3 1 0 12 | 27%
CT 7 |44 7 5 27 | 60%
TT 1210 0 3 6 13%
TOTAL 14| 8 |7 8 8 45

Differences (non-statistically significant owing to the small number of patients studied) in viral
kinetics were observed over 13 days of IFN-free treatment when patients were stratified by

rs12979860 genotype.

For patients receiving comparable doses of study drugs (Figure 1, Table 3) , those carrying the
CC genotype of 112979860 have a mean viral load reduction approximately 0.5 log10 unit
greater than other genotypes after 14 days of therapy and the distribution of responses is shifted

compared to those with non-CC genotypes.



For patients receiving conparabl e doses of study drugs (Figure 1, Table 3)
, those carrying the CC genotype of rsl12979860 have a nean viral | oad
reduct i orwappraamsyvately 0.5 I og 10 unit greater than ot RE€T/EFenotyizes after
14 days of therapy and the distribution of responses is shifted conpared to
those with non-CC genotypes. WO 2012/-026995PCT/ EP2011/ 063327 -12- Table

3. Nunber of patients with undetectable HCV RNA fol |l owi ng DAA t herapy
Genotype n <15 11U/ HCV RNA after 13 days DAAs Al| Pts 53 CC 15 (40%

non- CC 38 10 ( 26%abkodd¥umbercof patients with undetectable HCV RNA following
DAA therapy
Genotype n | <15 1U/ml HCV RNA after 13 days DAAs
All Pts 53
5 CcC 15 | 6 (40%)
non-CC 38 | 10 (26%)
Comparable
45
dose cohorts
cC 12 | 6 (50%)
10 NON-CC 33 | 9 (27%)

Differentiation of viral kinetics by genotype was most readily observed in patients who received

the highest doses of study drug (Figure 2).

These data suggest that IL28B genotype may influence early viral kinetics in patients receiving
15 interferon-free treatments for hepatitis C, but appear to do so to a lesser extent than for
interferon-containing treatments. This observation is consistent with the hypothesis that IL28B
genotype information reflects endogenous interferon responsiveness. IL28B genotype
information could inform selection of CHC treatment in terms of medications, dosage, or

duration for both interferon free and interferon-containing regimens.

20  All of the compositions and/or methods disclosed and claimed herein can be made and executed
without undue experimentation in light of the present disclosure. While the compositions and
methods of this invention have been described in terms of preferred embodiments, it will be
apparent to those of skill in the art that variations may be applied to the compositions and/or
methods and in the steps or in the sequence of steps of the method described herein without

25 departing from the concept, spirit and scope of the invention. All such similar substitutes and
modifications apparent to those skilled in the art are deemed to be within the spirit, scope and

concept of the invention as defined by the appended claims.
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2012/ 016995PCT/ EP2011/ 063327 -15- Cains 1. A nethod for predicting early
viral |oad reduefdreniise tgatnenhhaseipreses pripest peidiffat Actprg\Antigiral agent,
nteg Ter on- (bl AR L Al ROTBE! @S Al SRR, AURINIERE ACHMiae
anti'viral agent, rls@hg. 6}OVI ing a sanp rom sai uman subj ect
and i denti f yir¢¥gnt diginglecliebiidepily e®eitisnats 18D TER60, whet@ahe ges@rk pioweli sm
rs12979860, wherein the presence of two C alleles at rs12979860 in said
subj ect i ndiatglegat ral%ﬁ%%ﬁ&? in sapcbyubisbindisntes ahighey fikglthood 9f earbgvigal il f r om
said interf : ' Subj Wt F el es
resent at el bE8a! RER Rl B e U moheRuSLR £ Rloid MR (O RSt
acting anti\presaht Bgdad7980sel ected froma HCV protease inhibitor or a HCV
pol ynerase inhibitor. 3. The nethod of claim2 wherein said HCV protease
inhibitor is selected fromthe grou ‘consist¥%g of danaoprevir, boceprevir,
v

t el Hbr &vi r, Kpammsthed pirclaignk whaiemassicdirset agfingmntivirehassrf 1pseleqted frema MYy ei n

sai d HCV pol yyerasshibitdt Ralifdviss] ect:edpfisom t he 15group consisting of
RG7128,  ANATEOE ALY avx-zé’%,ﬁ%r- 507127, and filibuvir. 5. The nethod

of claim1l wherein said subject is infected with Genotype-1 HCV. 6. A
met hod 3f or pedhdhoef @il Y whetedd saidHA W mdiatd @hibdbr & sbieord fisubihe Group
infected with HCV to interferon-free treatnment that conprises at |east one
di rect acti r§aHinaAl danongahtboCHBRGF it pRI§YITpRBIRTeN I gnd YT f r om sai d
human subj ect and identifying the nucleotide 20 present at single
nucl eot,i de I i 1512979860, . ej he pr nce gf T alleles
o “one 1l A ahAbRIIE AV TR G eSS Db S ER S sl e Boluf o e
|l oy | i kel ighagceopfiseas bYRGT 128, ANYRG98 eAlBT330nVK-2aD, BAi2d71 2, @nd afibivif.r ee
treatment relative to a subject with two CC alleles present at rs12979860.
7. The method of claim6 wherein said direct acting antiviral agent is
sel ect &d fr dmecanadey oBhrior badercimigidiubgact l§r1n@C‘I@I¢\ng‘(ﬂ3mﬂﬁsb ibitor. 8.
The nethod of claim7 wherein said HCV protease inhibitor is selected from
the 0r gup. CONSlouM: ShadARPBLE ik 1RATERLEYh ora hEHARLEYLL 1l BER Gy and
to interferon-free treatment that comprises at least one direct acting antiviral agent,

comprising: providing a sample from said human subject and identifying the nucleotide
20 present at single nucleotide polymorphism rs12979860, wherein the presence of two T

alleles or one T allele and one C allele at rs12979860 in said subject indicates a lower

likelihood of early viral load reduction from said interferon-free treatment relative to a

subject with two CC alleles present at rs12979860.

7. The method of claim 6 wherein said direct acting antiviral agent is selected from a HCV
25 protease inhibitor or a HCV polymerase inhibitor.
8. The method of claim 7 wherein said HCV protease inhibitor is selected from the group

consisting of danoprevir, boceprevir, telaprevir, vaniprevir, and narlaprevir.



WD 2012/ 016995PCT/ EP2011/ 063327 -16- 9. The method of claim 7 wherein said
HCV pol ynerase inhibitor is selected fromthe group consisting of RG/128,
ANA- 598, WBTOBAB(IIVX- 222, Bl -207127, and filibuvir. 10. PChEPREI6IS2DT
clainms 6 wherein said subject is infected with Genotype-1 HCV. 11. A nethod
of selecting a duration of interferon-ffee treatnent that conprises at

| east one 5direct acting antiviral agent for achieving sustained
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of two C alleles at r512979860 in said subj ect indicates a shorter duration
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response 10re ive to a su ent ~af
rs12979860. 12. The net hod of cI aim 11 wherein said direct acting antiviral

agent 13, selggieffddlot ebaindQVRARIESFS ftctfBRInbirdcQfcaftherd (HEYoR! ?hydﬁi a8 one
inhibitor. 13. The nmethod of claim 12 wherein said HCV protease inhibitor

i s selected dﬂrle@trmtlhga@r\@t@bagecmh£¢r§phlmgmgfsusian@(bvaglcaltmmpsfemuarhurnan
tel apr evir, pl{lfa eed wﬁﬂqCQa {sﬁl\lél f)rowds ]F%C Eanapelf; rrohlh%oa%d fl)umgn %b eci!‘and

u
wher ei n sai C? &} yrrer ase S Se e group OnSI Sti ng

of RGr128, M&%‘tlﬁaﬁg th‘ést[rc%ﬁde M%séhzat sififle A001d@¥de ppndriphishie12979860, The
met hod of clainms 11 wherein said subject is infected with Genotype-1 HCV.

16. A nmet hodViesrin Hiegdrenraegf tf""é’s%élrln%l%s Yirs ZINPSREhn Sl subiect lﬁfhé%t%a Slwrteﬁ HCV
to interferon:fffertLi§ ?ﬁtgﬁ&{)gg Alyeq | f6teRnbin g%?ﬁ&n«g@@mgbg%&ltre%ﬁq

antiviral agent, conprising providing a sanp rom sail uman ‘su ject
andl@ dent i fyellagvettbea subekewithae twoéb:ﬂh:ﬂesqtressntrrglrﬁzml%éé)ot i de pol ynor phi sm
rs12979860, wherein the presence of two C alleles at rs12979860 in said
subj ect indicates a higher likeljhood of early virological response or

sust ai féd vilhsmaghede! daspbnybergimmail depchictingiagtivijagent iy spleckdgrom a HCV

recent at_E1o6sdgR6™ e B0t TuoBeRe 5011/ 063a27 - 17 15, The met hod

of claim17 wherein said HCV protease inhibitor is selected fromthe group

consi stizng afheG@dRT e\dldim OEREERWald HC®! @peesd ihhibianis BEleMed frodle group
nar |l aprevir.
P consisting of danoprevir, boceprevir, telaprevir, vaniprevir, and narlaprevir.

15 14 The method of claim 12 wherein said HCV polymerase inhibitor is selected from the
group consisting of RG7128, ANA-598, ABT-333, VX-222, BI-207127, and filibuvir.

15. The method of claims 11 wherein said subject is infected with Genotype-1 HCV.

16. A method for predicting response of a human subject infected with HCV to interferon-
free treatment that comprises at least one direct acting antiviral agent, comprising
20 providing a sample from said human subject and identifying the nucleotide present at
single nucleotide polymorphism rs12979860, wherein the presence of two C alleles at
rs12979860 in said subject indicates a higher likelihood of early virological response or
sustained virological response achieved by said subject to said interferon-free treatment

relative to a subject without two C alleles present at rs12979860.

25 17. The method of claim 16 wherein said direct acting antiviral agent is selected from a HCV

protease inhibitor or a HCV polymerase inhibitor.



19. The method of claim 17 wherein said HCV polynmerase inhibitor is

sel ected fromthe group consisting of RG/128, ANA-598, ABT-333, VX-222,

Bl - 20712'Woan/fis99sbuvi r. 5 20. The net hod of clains 16 ROEMPR19H&I3A7 subj ect
is infected with Genotype-1 HCV. 21. A nethod for predicting response of a
human subj ect infected with HCV to int-éfferon-free treatnent that conprises
at least one direct acting antiviral agent, conprising providing a sanple
from saigd humemnahid etdlaianty whabini shid MO VtgiechitchRibitblie splease NMomathe giougl e

nucl eoti de pol ynor phi smrs12979860, wherein the presence of two T alleles
or 10one T &PNEMEELHapeREer. é’IOF@JT%V“éttelﬁlérf‘Q@?@BB’@e‘ilh agdpylapipiiect i ndi cates
a higher likelihood of no early virological response or sustained
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treatnent relative to a su es presen

22. The net fg&dlpafonsllsﬁhhg%va\m @NA%&B,dAETBBGI VXC2INBIROT 1Y, aad fihent. 1 s
sel ected froma HCV 15protease inhibitor or a HCV polymerase inhibitor. 23.
The met hod of claim 22 wherein said HCV protease inhibitor is selected from

t he yr @lp cdmsinatherhofoflaigwdépyleydin said selepetay infectedetvih Ceuptypet Y previ r,
and narlaprevir.. 24. The method of claim22 wherein sald HCV polynerase

O DL L5, 5Bl O NS S0P, o0 S0, SELLZS O RB, ,,
wher ei n sai GregWRh@®gdnt it b(ﬂflﬁ@&fe@% Wwhit Bn&anedt Yib®ngladdeMal agent, comprising
providing a sample from said human subject and identifying the nucleotide present at
single nucleotide polymorphism rs12979860, wherein the presence of two T alleles or
10 one T allele and one C allele at rs12979860 in said subject indicates a higher likelihood
of no early virological response or sustained virological response achieved by said
subject to said interferon-free treatment relative to a subject with two C alleles present at

1s12979860.

22. The method of claim 21 wherein said direct acting antiviral agent is selected from a HCV

15 protease inhibitor or a HCV polymerase inhibitor.

23. The method of claim 22 wherein said HCV protease inhibitor is selected from the group

consisting of danoprevir, boceprevir, telaprevir, vanirprevir, and narlaprevir..

24. The method of claim 22 wherein said HCV polymerase inhibitor is selected from the
group consisting of RG7128, ANA-598, ABT-333, VX-222, BI-207127, and filibuvir.

20 25. The method of claims 21 wherein said subject is infected with Genotype-1 HCV.



