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METHODS FOR TREATING HCV

FIELD OF THE INVENTION

[0001] The present invention relates to interferon-free treatment for hepatitis C virus (HCV).

BACKGROUND OF THE INVENTION

[0002] The HCV is an RNA virus belonging to the Hepacivirus genus in the Flaviviridae
family. The enveloped HCV virion contains a positive stranded RNA genome encoding all
known virus-specific proteins in a single, uninterrupted, open reading frame. The open
reading frame comprises approximately 9500 nucleotides and encodes a single large
polyprotein of about 3000 amino acids. The polyprotein comprises a core protein, envelope
proteins E1 and E2, a membrane bound protein p7, and the non-structural proteins NS2, NS3,

NS4A, NS4B, NS5A and NS5B.

[0003] Chronic HCV infection is associated with progressive liver pathology, including
cirrthosis and hepatocellular carcinoma.  Chronic hepatitis C may be treated with
peginterferon-alpha in combination with ribavirin. Substantial limitations to efficacy and
tolerability remain as many users suffer from side effects, and viral elimination from the
body is often incomplete. Therefore, there i1s a need for new therapies to treat HCV

infection.

BRIEF SUMMARY OF THE INVENTION

[0004] As one aspect of the present invention, methods for treating HCV infection in a
subject are provided. The methods comprise administering at least two direct acting antiviral
agents (DAAs) and ribavirin for a duration of no more than twelve weeks, or for another
duration as set forth herein. Preferably, the duration of the treatment is for no more than
eight weeks. Preferably, the two or more direct acting antiviral agents (DAAs) and ribavirin
are administered in amounts effective to provide a sustained virological response (SVR) or
achieve another desired measure of effectiveness in a subject. The subject is not
administered interferon during the treatment regimen. Put another way, the methods exclude

the administration of interferon to the subject, thereby avoiding the side effects associated



with interferon. In some embodiments, the methods further comprise administering an
inhibitor of cytochrome P-450 (such as ritonavir) to the subject to improve the

pharmacokinetics or bioavailability of one or more of the DAAs.

[0005] As another aspect, methods for treating HCV infection in a subject are provided. The
methods comprise administering (a) therapeutic agent 1, (b) at least one polymerase inhibitor
selected from the group consisting of therapeutic agent 2, therapeutic agent 3, and
combinations thereof, (¢) ribavirin and (d) an inhibitor of cytochrome P-450 to the subject for
a duration of no more than twelve weeks, or for another duration as set forth herein (e.g., the
treatment regimen can last a duration of for no more than § weeks). Preferably, therapeutic
agent 1, the polymerase inhibitor(s), ribavirin and the inhibitor of cytochrome P-450 are
administered in amounts effective to provide high rates of SVR or another measure of
effectiveness in the subject. As non-limiting examples, therapeutic agent 1 and the inhibitor
of cytochrome P-450 can be co-formulated and administered once daily, and the polymerase
inhibitor(s) can be administered once daily or twice daily, and the treatment regimen

preferably lasts for eight weeks.

[0006] As still another aspect, methods for treating a population of subjects having HCV
infection are provided. The methods comprise administering at least two DAAs, together
with ribavirin, to the subjects for a duration of no more than 12 weeks. Preferably, the at
least two DAAs are administered to the subjects in amounts effective to result in SVR or
another measure of effectiveness in at least about 50% of the population, preferably at least

about 70% of the population.

[0007] In the foregoing methods as well as methods described hereinbelow. the DAAs can be
selected from the group consisting of protease inhibitors, nucleoside or nucleotide
polymerase inhibitors, non-nucleoside polymerase inhibitors, NS3B inhibitors, NS4A
inhibitors, NSSA inhibitors, NS5B inhibitors, cyclophilin inhibitors, and combinations of any
of the foregoing. For example, in some embodiments, the DAAs used in the present methods
comprise or consist of at least one HCV protease inhibitor and at least one HCV polymerase
inhibitor. The HCV polymerase inhibitor can be a nucleotide or nucleoside polymerase
inhibitor or a non-nucleoside polymerase inhibitor. The HCV polymerase inhibitor can also

be a non-nucleotide polymerase inhibitor.
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[0008] In some embodiments, the HCV protease inhibitor is therapeutic agent 1 (described
below) and the HCV polymerase inhibitor is therapeutic agent 2 and/or therapeutic agent 3
(also described below). By way of example, therapeutic agent 1 is administered a total daily
dose of from about 5 mg to about 250 mg, alternatively from about 25 mg to about 250 mg,
alternatively from about 100 mg to about 250 mg, or administered at least once daily at a
dose of from about 5 mg to about 100 mg or from about 150 mg to about 250 mg, and
therapeutic agent 2 is administered in a total daily dose of from about 100 mg to about 800
mg, alternatively from about 300 mg to about 1800 mg or administered at least twice daily at
doses from about 200 mg to about 400 mg. For some embodiments, the HCV protease
inhibitor is therapeutic agent 1 and the non-nucleoside HCV polymerase inhibitor is
therapeutic agent 3. By way of example, therapeutic agent 1 can be administered in a total
daily dose of from about 25 mg to about 250 mg and therapeutic agent 3 can be administered
in a daily dose of from about 50 mg to about 1000 mg. Preferably, therapeutic agent 1 is
administered at a total daily dose of about 100 mg, alternatively about 200 mg, alternatively
about 250 mg and therapeutic agent 3 is administered at a total daily dose of about 50 mg,
alternatively about 100 mg, alternatively about 200 mg, alternatively about 400 mg.
Ritonavir (or another cytochrome P-450 3A4 inhibitor) can be co-administered with
therapeutic agent 1 to improve the pharmacokinetics and bioavailability of therapeutic agent

1.

[0009] In some embodiments, the at least two DAAs comprise at least one HCV protease
inhibitor and at least one NSS5SA inhibitor. Preferably, the HCV protease inhibitor is
therapeutic agent 1 and the NSSA inhibitor is therapeutic agent 4. By way of example,
therapeutic agent 1 can be administered at a total daily dosage from about 5 mg to about 250
mg, alternatively from about 25 mg to about 250 mg, and therapeutic agent 4 can be
administered in a total daily dose from about 5 mg to about 200 mg, alternatively from about
25 mg to about 200 mg. Ritonavir (or another cytochrome P-450 3A4 inhibitor) can be co-
administered with therapeutic agent 1 to improve the pharmacokinetics and bioavailability of

therapeutic agent 1.

[0010] In the foregoing methods as well as methods described herein, the DAAs and
ribavirin can be administered in any effective dosing schemes and/or frequencies, for

example, they can each be administered daily. Each DAA can be administered either
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separately or in combination, and each DAA can be administered at least once a day, at least
twice a day, or at least three times a day. Likewise, the ribavirin can be administered at least
once a day, at least twice a day, or at least three times a day, either separately or in
combination with one or more of the DAAs. In some preferred embodiments, therapeutic
agent 3 is administered once daily (QD) or twice daily (BID), and therapeutic agent 1 is

administered once daily.

[0011] In some aspects, the present technology provides a method for treating HCV infection
comprising administering to a subject in need thereof at least two DA As and ribavirin for a
duration of no more than twelve weeks, wherein the subject is not administered with
interferon during said duration. In some aspects, the at least two DAAs and ribavirin are
administered in an amount effective to result in SVR. Some methods further comprise
administering an inhibitor of cytochrome P450 to the subject. In some aspects, the duration

is no more than eight weeks.

[0012] In some aspects of the present technology, the at least two direct acting antiviral
agents comprise (1) compound 1 or a pharmaceutically acceptable salt thereof, which is co-
administered or co-formulated with ritonavir, and (ii) compound 2 or a pharmaceutically

acceptable salt thereof.

[0013] In other aspects, the at least two direct acting antiviral agents comprise (i) compound
1 or a pharmaceutically acceptable salt thereof, which is co-administered or co-formulated

with ritonavir, and (ii) compound 3 or a pharmaceutically acceptable salt thereof.

[0014] In yet another aspect, the at least two direct acting antiviral agents comprise (i)
compound 1 or a pharmaceutically acceptable salt thereof, which is co-administered or co-

formulated with ritonavir, and (i) compound 4 or a pharmaceutically acceptable salt thereof.

[0015] In yet a further aspect, the at least two direct acting antiviral agents comprise (i)
compound 1 or a pharmaceutically acceptable salt thereof, which is co-administered or co-
formulated with ritonavir, (ii) compound 2 or a pharmaceutically acceptable salt thereof, and

(iii) compound 4 or a pharmaceutically acceptable salt thereof.

[0016] In yet another aspect, the at least two direct acting antiviral agents comprises a drug

combination selected from the group consisting of: a combination of PSI-7977 and PSI-938,



a combination of BMS-790052 and BMS-650032, a combination of GS-5885 and GS-9451,
a combination of GS-5885, GS-9190 and GS-9451, a combination of BI-201335 and BI-
27127, a combination of telaprevir and VX-222, a combination of PSI-7977 and TMC-435,
and a combination of danoprevir and R7128. In yet another aspect, the at least two direct
acting antiviral agents comprises a combination of PSI-7977 and BMS-790052 (daclatasvir).
In yet another aspect, the at least two direct acting antiviral agents comprises a combination
of PSI-7977 and BMS-650032 (asunaprevir). In still another aspect, the at least two direct
acting antiviral agents comprises a combination of PSI-7977, BMS-650032 (asunaprevir) and

BMS-790052 (daclatasvir).

[0017] In other aspects, the present technology provides a method for treating HCV infection
in a subject comprising administering (a) therapeutic agent 1, (b) at least one polymerase
inhibitor selected from the group consisting of therapeutic agent 2, therapeutic agent 3 and
combinations thereof, (c) ribavirin and (d) an inhibitor of cytochrome P450 to the subject
and for a duration of no more than twelve weeks, wherein the therapeutic agent 1, the at least
one polymerase inhibitor, the ribavirin and the inhibitor of cytochrome P450 are
administered in amounts effective to result in sustained virological response (SVR) in the

subject.

[0018] In yet another aspect, the present technology provides a method for treating a
population of subjects having HCV infection, the method comprising administering at least
two DAAs to the subjects for a duration of no more than 12 weeks, wherein the at least two
DAAs are administered to the subjects in amounts and for a duration effective to provide a

SVR in at least about 70% of the population.

[0019] In another aspect, the present technology features a combination of at least two DAAs
for use in treating HCV infection, wherein the duration of the treatment regimen is no more
than twelve weeks (e.g., the duration being 12 weeks; or the duration being 11, 10, 9, 8, 7, 6,
5, 4, or 3 weeks). Preferably, the duration of the treatment regimen is no more than eight
weeks (e.g., the duration being 8 weeks; or the duration being 7, 6, 5, 4, or 3 weeks). The
treatment includes administering ribavirin but does not include administering interferon. The
treatment may also include administering ritonavir or another CYP3A4 inhibitor (e.g.,

cobicistat) if one of the DAAs requires pharmacokinetic enhancement. The at least two



DAAs can be administered concurrently or sequentially. For example, one DAA can be
administered once daily, and another DAA can be administered twice daily. For another
example, the two DAAs are administered once daily. For yet another example, the two
DAAs are co-formulated in a single composition and administered concurrently (e.g, once
daily). As a non-limiting example, the patient being treated can be infected with HCV
genotype 1, such as genotype la or 1b. As another non-limiting example, the patient can be
infected with HCV genotype 2 or 3. As yet another non-limiting example, the patient can be
a HCV-treatment naive patient, a HCV-treatment experienced patient, an interferon non-

responder, or not a candidate for interferon treatment.

[0020] In another aspect, the present technology features a combination of compound 1 (or a
pharmaceutically acceptable salt thereof) and compound 2 (or a pharmaceutically acceptable
salt thereof) for use in treating HCV infection, wherein the duration of the treatment regimen
is no more than twelve weeks (e.g., the duration being 12 weeks; or the duration being 11,
10,9, 8,7, 6,5, 4, or 3 weeks). Preferably, the duration of the treatment regimen is no more
than eight weeks (e.g., the duration being 8 weeks; or the duration being 7, 6, 5, 4, or 3
weeks). The treatment includes administering ribavirin but does not include administering
interferon; and ritonavir or another CYP3A4 inhibitor (e.g., cobicistat) is administered with
compound 1 (or the salt thereof) to improve the pharmacokinetics of the latter. Compound 1
(or the salt thereof) and compound 2 (or the salt thereof) can be administered concurrently or
sequentially. For example, compound 1 (or the salt thereof) can be administered once daily,
together with ritonavir or another CYP3A4 inhibitor (e.g., cobicistat), and compound 2 (or
the salt thereof) can be administered twice daily. For another example, compound 1 (or the
salt thereof) and compound 2 (or the salt thereof) are administered once daily. For yet
another example, compound 1 (or the salt thereof) and ritonavir (or another CYP3A4
inhibitor, e.g., cobicistat) are co-formulated in a single composition and administered
concurrently (e.g, once daily). For yet another example, compound 1 (or the salt thereof),
ritonavir (or another CYP3A4 inhibitor, e.g., cobicistat), and compound 2 (or the salt thereof)
are co-formulated in a single composition and administered concurrently (e.g, once daily).
As a non-limiting example, the patient being treated can be infected with HCV genotype 1,
such as genotype la or 1b. As another non-limiting example, the patient can be infected with

HCV genotype 2 or 3. As yet another non-limiting example, the patient can be a HCV-
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treatment naive patient, a HCV-treatment experienced patient, an interferon non-responder,

or not a candidate for interferon treatment.

[0021] In another aspect, the present technology features a combination of compound 1 (or a
pharmaceutically acceptable salt thereof) and compound 3 (or a pharmaceutically acceptable
salt thereof) for use in treating HCV infection, wherein the duration of the treatment regimen
is no more than twelve weeks (e.g., the duration being 12 weeks; or the duration being 11,
10,9, 8,7, 6,5, 4, or 3 weeks). Preferably, the duration of the treatment regimen is no more
than eight weeks (e.g., the duration being 8 weeks; or the duration being 7, 6, 5, 4, or 3
weeks). The treatment includes administering ribavirin but does not include administering
interferon; and ritonavir or another CYP3A4 inhibitor (e.g., cobicistat) is administered with
compound 1 (or the salt thereof) to improve the pharmacokinetics of the latter. Compound 1
(or the salt thereof) and compound 3 (or the salt thereof) can be administered concurrently or
sequentially. For example, compound 1 (or the salt thereof) can be administered once daily,
together with ritonavir or another CYP3A4 inhibitor (e.g., cobicistat), and compound 3 (or
the salt thereof) can be administered twice daily. For another example, compound 1 (or the
salt thereof) and compound 3 (or the salt thereof) are administered once daily. For yet
another example, compound 1 (or the salt thereof) and ritonavir (or another CYP3A4
inhibitor, e.g., cobicistat) are co-formulated in a single composition and administered
concurrently (e.g, once daily). For yet another example, compound 1 (or the salt thereof),
ritonavir (or another CYP3A4 inhibitor, e.g., cobicistat), and compound 3 (or the salt thereof)
are co-formulated in a single composition and administered concurrently (e.g, once daily).
As a non-limiting example, the patient being treated can be infected with HCV genotype 1,
such as genotype la or 1b. As another non-limiting example, the patient can be infected with
HCV genotype 2 or 3. As yet another non-limiting example, the patient can be a HCV-
treatment naive patient, a HCV-treatment experienced patient, an interferon non-responder,

or not a candidate for interferon treatment.

[0022] In another aspect, the present technology features a combination of compound 1 (or a
pharmaceutically acceptable salt thereof) and compound 4 (or a pharmaceutically acceptable
salt thereof) for use in treating HCV infection, wherein the duration of the treatment regimen
is no more than twelve weeks (e.g., the duration being 12 weeks; or the duration being 11,

10,9, 8,7, 6, 5, 4, or 3 weeks). Preferably, the duration of the treatment regimen is no more
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than eight weeks (e.g., the duration being 8 weeks; or the duration being 7, 6, 5, 4, or 3
weeks). The treatment includes administering ribavirin but does not include administering
interferon; and ritonavir or another CYP3A4 inhibitor (e.g., cobicistat) is administered with
compound 1 (or the salt thereof) to improve the pharmacokinetics of the latter. Compound 1
(or the salt thereof) and compound 4 (or the salt thereof) can be administered concurrently or
sequentially. For example, compound 1 (or the salt thereof) can be administered once daily,
together with ritonavir or another CYP3A4 inhibitor (e.g., cobicistat), and compound 4 (or
the salt thereof) can be administered twice daily. For another example, compound 1 (or the
salt thereof) and compound 4 (or the salt thereof) are administered once daily. For yet
another example, compound 1 (or the salt thereof) and ritonavir (or another CYP3A4
inhibitor, e.g., cobicistat) are co-formulated in a single composition and administered
concurrently (e.g, once daily). For yet another example, compound 1 (or the salt thereof),
ritonavir (or another CYP3A4 inhibitor, e.g., cobicistat), and compound 4 (or the salt thereof)
are co-formulated in a single composition and administered concurrently (e.g, once daily).
As a non-limiting example, the patient being treated can be infected with HCV genotype 1,
such as genotype la or 1b. As another non-limiting example, the patient can be infected with
HCV genotype 2 or 3. As yet another non-limiting example, the patient can be a HCV-
treatment naive patient, a HCV-treatment experienced patient, an interferon non-responder,

or not a candidate for interferon treatment.

[0023] In another aspect, the present technology features a combination of compound 1 (or a
pharmaceutically acceptable salt thereof), compound 2 (or a pharmaceutically acceptable salt
thereof), and compound 4 (or a pharmaceutically acceptable salt thereof) for use in treating
HCYV infection, wherein the duration of the treatment regimen is no more than twelve weeks
(e.g., the duration being 12 weeks; or the duration being 11, 10, 9, 8, 7, 6, 5, 4, or 3 weeks).
Preferably, the duration of the treatment regimen is no more than eight weeks (e.g., the
duration being 8 weeks; or the duration being 7, 6, 5, 4, or 3 weeks). The treatment includes
administering ribavirin but does not include administering interferon; and ritonavir or another
CYP3A4 inhibitor (e.g., cobicistat) is administered with compound 1 (or the salt thereof) to
improve the pharmacokinetics of the latter. Compound 1 (or the salt thereof), compound 2
(or the salt thereof), and compound 4 (or the salt thereof) can be administered concurrently or

sequentially. For example, compound 1 (or the salt thereof) can be administered once daily,
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together with ritonavir or another CYP3A4 inhibitor (e.g., cobicistat), and compound 4 (or
the salt thereof) can be administered once daily, and compound 2 (or the salt thereof) can be
administered twice daily. For another example, compound 1 (or the salt thereof), compound
2 (or the salt thereof), and compound 4 (or the salt thereof) are administered once daily. For
yet another example, compound 1 (or the salt thereof), compound 4 (or the salt thereof), and
ritonavir (or another CYP3A4 inhibitor, e.g., cobicistat) are co-formulated in a single
composition and administered concurrently (e.g, once daily). For yet another example,
compound 1 (or the salt thereof), ritonavir (or another CYP3A4 inhibitor, e.g., cobicistat),
compound 2 (or the salt thereof), and compound 4 (or the salt thereof) are co-formulated in a
single composition and administered concurrently (e.g, once daily). As a non-limiting
example, the patient being treated can be infected with HCV genotype 1, such as genotype la
or 1b. As another non-limiting example, the patient can be infected with HCV genotype 2 or
3. As yet another non-limiting example, the patient can be a HCV-treatment naive patient, a
HCV-treatment experienced patient, an interferon non-responder, or not a candidate for

interferon treatment.

[0024] In another aspect, the present technology features a combination of at least two DAAs
for use in treating HCV infection, wherein said combination comprises a combination
selected from:

a combination of PSI-7977 and PSI-938,

a combination of BMS-790052 and BMS-650032,

a combination of GS-5885 and GS-9451,

a combination of GS-5885, GS-9190 and GS-9451,

a combination of BI-201335 and BI-27127,

a combination of telaprevir and VX-222,

a combination of PSI-7977 and TMC-435, and

a combination of danoprevir and R7128;

and wherein the duration of the treatment regimen is no more than twelve weeks (e.g., the
duration being 12 weeks; or the duration being 11, 10, 9, 8, 7, 6, 5, 4, or 3 weeks).
Preferably, the duration of the treatment regimen is no more than eight weeks (e.g., the
duration being 8 weeks; or the duration being 7, 6, 5, 4, or 3 weeks). The treatment includes

administering ribavirin but does not include administering interferon. The treatment may
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also include administering ritonavir or another CYP3A4 inhibitor (e.g., cobicistat) if one of
the DAAs requires pharmacokinetic enhancement. The at least two DAAs can be
administered concurrently or sequentially. For example, one DAA can be administered once
daily, and another DAA can be administered twice daily. For another example, the two
DAAs are administered once daily. For yet another example, the two DAAs are co-
formulated in a single composition and administered concurrently (e.g, once daily). As a
non-limiting example, the patient being treated can be infected with HCV genotype 1, such
as genotype la or 1b. As another non-limiting example, the patient can be infected with
HCV genotype 2 or 3. As yet another non-limiting example, the patient can be a HCV-
treatment naive patient, a HCV-treatment experienced patient, an interferon non-responder,

or not a candidate for interferon treatment.

[0025] In yet another aspect, the present technology features a combination of at least two
DAAs for use in treating HCV infection, wherein said combination comprises a combination
selected from:

a combination of PSI-7977 and BMS-790052

a combination of PSI-7977 and BMS-650032,

a combination of PSI-7977, BMS-790052 and BMS-650032,

a combination of INX-189 and BMS-790052

a combination of INX-189 and BMS-650032, or

a combination of INX-189 , BMS-790052 and BMS-650032,

and wherein the duration of the treatment regimen is no more than twelve weeks (e.g., the
duration being 12 weeks; or the duration being 11, 10, 9, 8, 7, 6, 5, 4, or 3 weeks).
Preferably, the duration of the treatment regimen is no more than eight weeks (e.g., the
duration being 8 weeks; or the duration being 7, 6, 5, 4, or 3 weeks). The treatment includes
administering ribavirin but does not include administering interferon. The treatment may
include administering ritonavir or another CYP3A4 inhibitor (e.g., cobicistat) if one of the
DAAs requires pharmacokinetic enhancement. The at least two DAAs can be administered
concurrently or sequentially. For example, one DAA can be administered once daily, and
another DAA can be administered twice daily. For another example, the two DAAs are
administered once daily. For yet another example, the two DAAs are co-formulated in a

single composition and administered concurrently (e.g, once daily). As a non-limiting
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example, the patient being treated can be infected with HCV genotype 1, such as genotype la
or 1b. As another non-limiting example, the patient can be infected with HCV genotype 2 or
3. As yet another non-limiting example, the patient can be a HCV-treatment naive patient, a
HCV-treatment experienced patient, an interferon non-responder, or not a candidate for

interferon treatment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Figure 1 is a 3-D surface plot illustrating deviations from expected inhibitory effects
from varying concentrations of compound | and compound 2 in a genotype 1b HCV replicon

assay.

[0027] Figure 2 is a contour plot showing concentrations at which compound 1 and
compound 2 exhibited syngeristic, additive, or antagonistic interactions in the genotype 1b

HCV replicon assay.

[0028] Figure 3 is a 3-D surface plot illustrating deviations from expected inhibitory effects
from varying concentrations of compound 1 and compound 4 in a genotype 1b HCV replicon

assay.

[0029] Figure 4 is a contour plot showing concentrations at which compound 1 and
compound 4 exhibited syngeristic, additive, or antagonistic interactions in the genotype 1b

HCYV replicon assay.

[0030] Figure 5 is a bar graph showing the percentage of cells containing HCV genotype la
replicon constructs surviving after three weeks of exposure to therapeutic agent 1, therapeutic
agent 2, therapeutic agent 4, or a combination of some or all of those therapeutic agents in

the presence of G418.

DETAILED DESCRIPTION OF THE INVENTION
[0031] The present methods can include administering therapeutic agent 1 to a subject.
Therapeutic agent 1 is compound 1 or a pharmaceutically acceptable salt thereof. Compound
1 is also known as (2R,6S,13aS,14aR,16aS,72)-N-(cyclopropylsulfonyl)-6-(5-methylpyrazine-
2-carboxamido)-5,16-dioxo-2-(phenanthridin-6-yloxy)-
1,2,3,5,6,7,8,9,10,11,13a,14,14a,15,16,16a-hexadecahydrocyclopropale]pyrrolo[1,2-

a][1,4]diazacyclopentadecine-14a-carboxamide. Compound 1 is a potent HCV protease
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inhibitor. The synthesis and formulation of Compound 1 are described in U.S. Patent
Application Publication No. 2010/0144608, U.S. Provisional Application Serial No.
61/339.964 filed on March 10, 2010, and U.S. Patent Application Publication No.
2011/0312973 filed on March 8, 2011. All of these applications are incorporated herein by
reference in their entireties. Therapeutic agent 1 includes various salts of compound 1.
Therapeutic agent 1 may be administered in any suitable amount such as, for example, in
doses of from about 0.01 to about 50 mg/kg body weight, alternatively from about 0.1 to
about 25 mg/kg body weight. As non-limiting examples, therapeutic agent 1 may be
administered in a total daily dose amount of from about 50 mg to about 250 mg, preferably
from about 100 mg to about 250 mg, and includes, but is not limited to, for example, about
50 mg, about 75 mg, about 100 mg, about 125 mg, about 150 mg, about 175 mg, about 200

mg, about 225 mg, about 250 mg and suitable amounts there between.

[0032] In preferred embodiments, ritonavir or another inhibitor of cytochrome P-450 is co-

administered with therapeutic agent 1 to improve the pharmacokinetics of Compound 1.

[0033] The present methods can include administering therapeutic agent 2 to a subject.

Therapeutic agent 2 is compound 2 or a salt thereof.

N
3

Compound 2

[0034] Compound 2 is also known N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yD)-2-methoxyphenyl)naphthalen-2-yl)methanesulfonamide. =~ As described in, for
example, International Publication No. W02009/039127, therapeutic agent 2 includes
various salts of compound 2, such as sodium salts, potassium salts, and choline salts.
Therapeutic agent 2 also includes crystalline forms of compound 2 and its salts such as

solvate, hydrate, and solvent-free crystalline forms of compound 2 and its salts.
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Compositions comprising therapeutic agent 2 can be prepared as described in, for example,

International Publication No. W02009/039127 which is incorporated by reference herein.

[0035] Therapeutic agent 2 may be administered as a free acid, salt or particular crystalline
form of compound 2. In some embodiments, therapeutic agent 2 is administered as a sodium
salt. Therapeutic agent 2 may be administered in any suitable amount such as, for example, in
doses of from about 5 mg/kg to about 30 mg/kg. As non-limiting examples, therapeutic
agent 2 may be administered in a total daily dose amount of from about 300 mg to about
1800 mg, or from about 400 mg to about 1600 mg, or from about 600 mg to about 1800 mg,
or from about 800 mg to about 1600 mg or any amounts there between. In some
embodiments, therapeutic agent 2 may be administered in a total daily dose amount from
about 100 mg to about 800 mg, preferably form about 200 mg to about 800 mg. In some
embodiments, the total daily dosage amount for therapeutic agent 2 is about 100 mg. In
some embodiments, the total daily dosage amount for therapeutic agent 2 is about 200 mg.
In some embodiments, the total daily dosage amount for therapeutic agent 2 is about 300 mg.
In some embodiments, the total daily dosage amount for compound 2 is about 400 mg. In
some embodiments, the total daily dosage amount for therapeutic agent 2 is about 600 mg.
In some embodiments, the total daily dosage amount for therapeutic agent 2 is about 800 mg.
In some embodiments, the total daily dosage amount for therapeutic agent 2 is about 1200
mg. In some embodiments, the total daily dosage amount for therapeutic agent 2 is about

1600 mg.

[0036] The present methods can include administering therapeutic agent 3 or a salt thereof to

a subject. Therapeutic agent 3 is compound 3 or a salt thereof.

Compound 3
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[0037] Compound 3 is also known as (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin- [ (2H)-yl)-2-methoxystyryl)phenyl)methanesulfonamide. As described in,
for example, International Publication No. WO0O2009/039127, therapeutic agent 3 includes
various salts of compound 3, such as sodium salts, potassium salts, and choline salts.
Therapeutic agent 3 also includes crystalline forms of compound 3 and its salts such as
solvate, hydrate, and solvent-free crystalline forms of compound 3 and its salts.
Compositions comprising therapeutic agent 3 can be prepared as described in, for example,

International Publication No. W02009/039127 which is incorporated by reference herein.

[0038] Therapeutic agent 3 may be administered as a free acid, salt or particular crystalline
form of compound 3. In some embodiments, compound 3 is administered as a potassium
salt. Therapeutic agent 3 may be administered in any suitable amount such as, for example,
in doses of from about 0.5 mg/kg to about 15 mg/kg or from about 1 mg/kg to about 10
mg/kg. As non-limiting examples, therapeutic agent 3 may be administered in a total daily
dose amount of from about 50 mg to about 1000 mg or from about 100 mg to about 600 mg
or from about 80 mg to about 320 mg or any amounts there between. In some embodiments,
the total daily dosage amount for therapeutic agent 3 is about 50 mg. In some embodiments,
the total daily dosage amount for therapeutic agent 3 is about 80 mg. In some embodiments,
the total daily dosage amount for therapeutic agent 3 is about 100 mg. In some
embodiments, the total daily dosage amount for therapeutic agent 3 is about 160 mg. In
some embodiments, the total daily dosage amount for therapeutic agent 3 is about 300 mg.
In some embodiments, the total daily dosage amount for therapeutic agent 3 is about 320 mg.
In some embodiments, the total daily dosage amount for therapeutic agent 3 is about 400 mg.

In some embodiments, the total daily dosage amount for therapeutic agent 3 is about 600 mg.

[0039] The present methods can include administering therapeutic agent 4 or a salt thereof to

a subject. Therapeutic agent 4 is compound 4 or a salt thereof.
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Compound 4

[0040] Compound 4 is also known as dimethyl (25,2°S)-1,1"-((25,2°S)-2,2’-(4,4’-((2S,5S)-1-
(4-tert-butylphenyl)pyrrolidine-2,5,diyl)bis(4,1-
phenylene))bis(azanediyl)bis(oxomethylene)bis(pyrrolidine-2,1-diyl)bis(3-methyl-1-
oxobutane-2,1-diyl)dicarbamate. Compound 4 can be prepared as described in, for example,

U.S. Publication No. 2010/0317568, which is incorporated herein by reference.

[0041] Therapeutic agent 4 may be administered as a free acid, or a salt form. Therapeutic
agent 4 may be administered in any suitable amount such as, for example, in doses of from
about 0.1 mg/kg to about 200 mg/kg body weight, or from about 0.25 mg/kg to about 100
mg/kg, or from about 0.3 mg/kg to about 30 mg/kg. As non-limiting examples, therapeutic
agent 4 may be administered in a total daily dose amount of from about 5 mg to about 300
mg, or from about 25 mg to about 200 mg, or from about 25 mg to about 50 mg or any
amounts there between. In some embodiments, the total daily dosage amount for therapeutic
agent 4 is about 25 mg. In some embodiments, the total daily dosage amount for therapeutic
agent 4 is about 5 mg, alternatively about 10 mg, alternatively about 20 mg, alternatively
about 25 mg, alternatively about 30 mg, alternatively about 35 mg, alternatively about 40 mg,

or alternatively about 50 mg.

[0042] The at least two DAAs may also be co-administered with ribavirin, or a pro-drug
thereof, in the same or separate pharmaceutical compositions. Ribavirin may include any
suitable form or formulation of ribavirin. Exemplary formulations of ribavirin include
COPEGUS®, REBETOL® and RIBASPHERE®. An exemplary pro-drug of ribavirin is
taribavirin having the chemical name of [-B-D-ribofuranosyl-1,2,4-triazole-3-carboxamidine.
Ribavirin and taribavirin may be administered in accordance with ribavirin and taribavirin
administration well known in the art. For example, ribavirin or taribavirin may be
administered in a total daily dose of from about 5 mg to about 1500 mg. In some
embodiments, COPEGUS® or REBETOL® is administered in a daily dosage amount of
from about 500 mg to about 1500 mg in one dose or in divided doses. In some embodiments,
COPEGUS® or REBETOL® is administered in a daily dosage amount of about 800 mg. In
some embodiments, REBETOL® is administered in a daily dosage amount of about 1000
mg. In some embodiments, COPEGUS® or REBETOL® is administered in a daily dosage
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amount of about 1200 mg. In some embodiments, REBETOL® is administered in a daily
dosage amount of about 1400 mg. Suitable dosages of ribavirin are dependent on the weight
of the subject, for example about 1000-1200 mg. Suitable total daily dosages of ribavirin
include, but are not limited to about 400 mg to about 1400 mg a day, alternatively about 800
mg to about 1400 mg per day, alternatively about 400 mg to about 1200 mg, alternatively
about 8§00 mg to about 1200 mg.

[0043] The current standard of care (SOC) for the treatment of HCV includes a course of
treatment of interferon, e.g. pegylated interferon (e.g., pegylated interferon-alpha-2a or
pegylated interferon-alpha-2b, such as PEGASYS by Roche, or PEG-INTRON by Schering-
Plough) and the antiviral drug ribavirin (e.g., COPEGUS by Roche, REBETOL by Schering-
Plough, or RIBASPHERE by Three Rivers Pharmaceuticals). The treatment often lasts for
24-48 weeks, depending on hepatitis C virus genotype. Other interferons include, but are not
limited to, interferon-alpha-2a (e.g., Roferon-A by Roche), interferon-alpha-2b (e.g., Intron-
A by Schering-Plough), and interferon alfacon-1 (consensus interferon) (e.g., Infergen by
Valeant). Less than 50% of patients with chronic HCV infection with genotype 1 virus
respond to this therapy. Further, interferon therapy has many side effects that hinder patient

compliance and results in premature discontinuation of the treatment.

[0044] The interferon/ribavirin-based treatment may be physically demanding, and can lead
to temporary disability in some cases. A substantial proportion of patients will experience a
panoply of side effects ranging from a “flu-like” syndrome (the most common, experienced
for a few days after the weekly injection of interferon) to severe adverse events including
anemia, cardiovascular events and psychiatric problems such as suicide or suicidal ideation.
The latter are exacerbated by the general physiological stress experienced by the patients.
Ribavirin also has a number of side effects, including, anemia, high pill burden (e.g. 5-6 pills

a day split BID) and teratogenicity restricting use in women of childbearing age.

[0045] The present methods provide effective treatment of HCV infection without the use of
interferon and for a shorter period of time, specifically a treatment duration of no more than
twelve weeks, alternatively no more than eleven weeks, alternatively no more than ten
weeks, alternatively no more than nine weeks, alternatively no more than eight weeks,

alternatively no more than seven weeks, alternatively no more than six weeks, alternatively
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no more than five weeks, alternatively no more than four weeks, or alternatively, no more

than three weeks.

[0046] In some embodiments, the present technology provides methods for treating HCV
infection in a subject comprising administering at least two DAAs with ribavirin in the
absence of interferon for a duration of no more than twelve weeks, alternatively no more than
eight weeks. Put another way, the present methods exclude interferon, or the subject does
not receive interferon for the duration of the treatment. The at least two DAAs can be co-
administered or can be administered independently (with the same or different dosing
frequencies) and can be administered once a day, alternatively twice a day, alternatively three

times a day.

[0047] In some embodiments, the methods of treatment comprise daily administration of two
or more DAAs, wherein a first DAA may be administered once a day, twice a day, or three
times a day, and a second DAA may be administered once a day, twice a day, or three times a
day. In some embodiments, a third DAA may be administered once a day, twice a day, or
three times a day. The DAAs may be co-administered or administered at different times or
frequencies. Preferably, in the methods, at least two DAAs and ribavirin are administered in
effective amounts to provide a desired measure of effectiveness in the subject. Preferably,

the treatment has reduced side effects as compared with interferon-containing treatments.

[0048] Various measures may be used to express the effectiveness of the present methods of
HCV treatment. One such measure is rapid virological response (RVR), meaning that HCV is
undetectable in the subject after 4 weeks of treatment, for example, after 4 weeks of
administration of two or more of DAAs and ribavirin. Another measure is early virological
response (EVR), meaning that the subject has >2log;, reduction in viral load after 12 weeks
of treatment. Another measure is complete EVR (cEVR), meaning the HCV is undetectable
in the serum of the subject after 12 weeks of treatment. Another measure is extended RVR
(eRVR), meaning achievement of RVR and cEVR, that is, HCV is undetectable at week 4
and 12. Another measure is the presence or absence of detectable virus at the end of therapy
(EOT). Another measure is (SVR), which, as used herein, means that the virus is
undetectable at the end of therapy and for at least 8 weeks after the end of therapy (SVRS);

preferably, the virus is undetectable at the end of therapy and for at least 12 weeks after the
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end of therapy (SVR12); more preferably, the virus is undetectable at the end of therapy and
for at least 16 weeks after the end of therapy (SVR16); and highly preferably, the virus is
undetectable at the end of therapy and for at least 24 weeks after the end of therapy (SVR24).
SVR24 is often considered as a functional definition of cure; and a high rate of SVR at less

than 24 week post-treatment (e.g., SVR12) can be predictive of a high rate of SVR24.

[0049] In some embodiments, the amounts of the two or more DAAs and ribavirin, and/or
the duration of the treatment regimen of the two or more DAAs and ribavirin, are effective to
provide an RVR in a subject, or an EVR in a subject, or a cEVR in a subject, or an eRVR in a
subject, or an absence of detectable virus at EOT in a subject. In some embodiments, the
present methods comprise treating a population of subjects having HCV infection (e.g.
treatment naive subjects), and the methods comprise administering at least two DAAs and
ribavirin to the subjects for a duration of no more than 12 weeks, or for another duration
disclosed herein, wherein the at least two DAAs and ribavirin are administered to the
subjects in amounts effective to provide an SVR (e.g., SVR after 8§ weeks post-treatment, or
SVR after 24 weeks post-treatment) in at least about 70% of the population, alternatively at
least about 75% of the population, alternatively at least about 80% of the population,
alternatively at least about 85% of the population, alternatively at least about 90% of the
population, alternatively at least about 95% of the population, alternatively about 100% of
the population. In some embodiments, the present methods comprise treating a population of
IFN experienced subjects (e.g., interferon non-responders) having HCV infection, and the
methods comprise administering at least two DAAs and ribavirin to the subjects for a
duration of no more than 12 weeks, or for another duration disclosed herein, wherein the at
least two DAAs and ribavirin are administered to the subjects in amounts effective to provide
an SVR (e.g., SVR after 8§ weeks post-treatment, or SVR after 24 weeks post-treatment) in at
least about 50% of the population, alternatively at least about 55% of the population,
alternatively at least about 60% of the population, alternatively at least about 65% of the
population. In other embodiments, the amount of DAAs and ribavirin and the duration of the
treatment are effective to provide one or more of an SVR (e.g., SVR after 8 weeks post-
treatment, or SVR after 24 weeks post-treatment), an RVR, an EVR, a cEVR, an eRVR, or
an absence of detectable virus at EOT, in at least about 50% of the population, alternatively

at least about 55%, in at least about 60% of the population, alternatively at least about 65%
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of the population, alternatively at least about 70% of the population, alternatively at least
about 75% of the population, alternatively at least about 80% of the population, alternatively
at least about 85% of the population, alternatively at least about 90% of the population,
alternatively at least about 95% of the population, alternatively about 100% of the
population. For example, the present methods comprise administering at least two DAAs
and ribavirin in amounts and for durations effective to provide an SVR (e.g., SVR after §
weeks post-treatment, or SVR after 24 weeks post-treatment) in a subject. In some
embodiments, the present technology provides for an SVR (e.g., SVR after 8 weeks post-
treatment, or SVR after 24 weeks post-treatment) in at least about 50% of the population,
alternatively at least about 55% of the population, in at least about 60% of the population,
preferably in at least about 65% of the population, preferably in at least about 70% of the
population, preferably at least about 75% of the patients treated by such methods herein
described, more preferably in at least 80% of the population, and highly preferably in at least
about 90% of the patients being treated. In some embodiments, a treatment of the present
technology provides an RVR or undetectable level of HCV RNA in the bloodstream at four
(4) weeks of treatment (preferably in addition to a SVR).

[0050] A DAA of the present technology includes, but is not limited to, a protease inhibitor,
a HCV polymerase inhibitor, an HCV NSS5A inhibitor, an HCV NS3B inhibitor, an HCV
NS4A inhibitor, an HCV NS5B inhibitor, an HCV entry inhibitor, a cyclophilin inhibitor, a
CDS81 inhibitor, or an internal ribosome entry site inhibitor. The HCV polymerase inhibitor
may be a nucleoside polymerase inhibitor or a non-nucleoside polymerase inhibitor. The
HCV polymerase inhibitor may be a nucleotide polymerase inhibitor or a non-nucleotide

polymerase inhibitor.

[0051] In yet another example of this aspect of the technology, the combination of two or
more DAAs comprises PSI-7977 and PSI-938. In yet another example, the combination of
two or more DAAs comprises PSI-7977 and TMC-435. In yet another example, the
combination of two or more DAAs comprises BMS-790052 and BMS-650032. In yet
another example, the combination of two or more DAAs comprises GS-5885, GS-9190, and
GS-9451. In yet another example, the combination of two or more DAAs comprises BI-
201335 and BI-207127. In yet another example, the combination of two or more DAAs

comprises telaprevir and VX-222. In another example, the combination of two or more
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DAAs comprises GS-5885 and GS-9451. In yet another example, the combination of two or
more DAAs includes danoprevir (with ritonavir) and R7128. In yet another example, the
combination of two or more DAAs includes PSI-7977 and BMS-790052 (daclatasvir). In yet
another example, the combination of two or more DAAs includes PSI-7977 and BMS-
650032 (asunaprevir). In still another example, the combination of two or more DAAs
includes PSI-7977, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In another
example, the combination of two or more DAAs includes INX-189 and BMS-790052
(daclatasvir). In yet another example, the combination of two or more DAAs includes INX-
189 and BMS-650032 (asunaprevir). In still another example, the combination of two or
more DAAs includes INX-189, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir).

[0052] It was unexpectedly discovered that an interferon-free treatment using a combination
of two or more DAAs, together with ribavirin, and for a duration of no more than 12 weeks,
could achieve significant SVR. In many cases, such a treatment can achieve an SVR in at
least about 75% of patients, and in some cases, such a treatment can achieve an SVR in at
least about 85% of patients, and in certain cases, such a treatment can achieve an SVR in at
least about 90% of patients. It was also surprising that such a treatment could achieve
significant viral suppression even at 4 weeks of the treatment. In some embodiments, the
interferon-free treatment using a combination of two or more DAAs, together with ribavirin,
and for a duration of no more than 12 weeks, could achieve significant SVR in interferon
non-responders, for example, treatment can achieve an SVR in at least about 50% of patients
in the interferon non-responder population, preferably at least about 60% of patients in the
interferon non-responder population, more preferably at least about 65% of patients in the

interferon non-responder population.

[0053] Accordingly, in one aspect, the present technology features a method of treating HCV
infection, comprising administering to a patient in need thereof an effective amount of a
combination of two or more DAAs, together with an effective amount of ribavirin. The
treatment lasts 8§ weeks and does not include administration of any interferon. The DAAs
and ribavirin can be administered at the same or different dosing frequencies. The patient
being treated can be a treatment naive patient, a treatment experienced patient, including, but
not limited to, a relapser, an interferon partial responder, an interferon non-responder, or a

patient unable to take interferon. The patient may be infected with, for example and without
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limitation, HCV genotype 1, such as HCV genotype la or HCV genotype 1b; or HCV
genotype 2 or 3. The treatment according to this aspect of the technology may also be
effective against other HCV genotypes. The DAAs can be administered around the same
time or at different times, and can be co-formulated in a single formulation or formulated in
different compositions. Each DAA can be selected from HCV protease inhibitors, HCV
polymerase inhibitors, or HCV NSS5A inhibitors. For instance, the combination of two or
more DAAs can be a combination of at least one HCV protease inhibitor and at least one
HCV polymerase inhibitor (e.g., a combination of at least one HCV protease inhibitor and at
least one non-nucleoside polymerase inhibitor, or a combination of at least one HCV protease
inhibitor and at least one nucleoside or nucleotide polymerase inhibitor, or a combination of
at least one HCV protease inhibitor, at least one nucleoside or nucleotide polymerase
inhibitor and at least one non-nucleoside inhibitor). For another instance, the combination of
two or more DAAs can be a combination of at least one HCV protease inhibitor and at least
one HCV NSS5SA inhibitor. For still another instance, the combination of two or more DAAs
can be a combination of at least one HCV protease inhibitor, at least one HCV polymerase
inhibitor, and at least one HCV NS5A inhibitor. For another instance, the combination of
two or more DAASs can be a combination of at least two HCV polymerase inhibitors (e.g., a
combination of at least two nucleoside polymerase inhibitors, or a combination of at least one
nucleoside or nucleotide polymerase inhibitor and at least one non-nucleoside or nucleotide
polymerase inhibitor, or a combination of at least two non-nucleoside polymerase inhibitors).
For another instance, the combination of two or more DAAs can be a combination of at least
two HCV protease inhibitors. For another instance, the combination of two or more DAAs
can be a combination of at least two HCV NSS5A inhibitors. For another instance, the
combination of two or more DAAs can be a combination of at least one HCV polymerase
inhibitor and at least one NS5A inhibitor (e.g., a combination of at least one HCV NS5A
inhibitor and at least one non-nucleoside or nucleotide polymerase inhibitor, or a
combination of at least one HCV NSS5A inhibitor and at least one nucleoside or nucleotide
polymerase inhibitor, or a combination of at least one HCV NSSA inhibitor, at least one
nucleoside or nucleotide polymerase inhibitor and at least one non-nucleoside polymerase
inhibitor). In one example, the combination of two or more DAAs is a combination of

Compound 1 (or a salt thereof) and Compound 2 (or a salt thereof). Compound 1 (or a salt
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thereof) can be co-formulated with ritonavir. In another example, the combination of two or
more DAAs is a combination of Compound 1 (or a salt thereof) and Compound 3 (or a salt
thereof). Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In still another
example, the combination of two or more DAAs is a combination of Compound 1 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In a further example, the combination of two or more DAAs is a
combination of Compound 1 (or a salt thereof), Compound 2 (or a salt thereof) and
Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. In yet another example, the combination of two or more DAAs is a combination of
Compound 1 (or a salt thereof), Compound 3 (or a salt thereof) and Compound 4 (or a salt
thereof). Compound 1 can be co-formulated with ritonavir. Other DAA(s) can also be
included in a treatment regimen according to this aspect of the technology. In yet another
example, the combination of two or more DAAs comprises PSI-7977 and PSI-938. In yet
another example, the combination of two or more DAAs comprises PS1-7977 and TMC-435.
In yet another example, the combination of two or more DAAs comprises BMS-790052 and
BMS-650032. In yet another example, the combination of two or more DAAs comprises
(GS-5885, GS-9190, and GS-9451. In yet another example, the combination of two or more
DAAs comprises BI-201335 and BI-207127. In yet another example, the combination of two
or more DAAs comprises telaprevir and VX-222. In another example, the combination of
two or more DAAs comprises GS-5885 and GS-9451. 1In yet another example, the
combination of two or more DAAs includes danoprevir (with ritonavir) and R7128. In yet
another example, the combination of two or more DAAs includes PSI-7977 and BMS-
790052 (daclatasvir). In yet another example, the combination of two or more DAAs
includes PSI-7977 and BMS-650032 (asunaprevir). In still another example, the
combination of two or more DAAs includes PSI-7977, BMS-650032 (asunaprevir) and
BMS-790052 (daclatasvir). In yet another example, the combination of two or more DAAs
includes INX-189 and BMS-790052 (daclatasvir). In yet another example, the combination
of two or more DAAs includes INX-189 and BMS-650032 (asunaprevir). In still another
example, the combination of two or more DAAs includes INX-189, BMS-650032
(asunaprevir) and BMS-790052 (daclatasvir). In still another example, the method comprises

administering 100 or 200 mg compound 1 together with 100 mg ritonavir once daily, and 25
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mg compound 4 once daily. In yet another example, the method comprises administering
150 mg or 250 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 2 twice daily. In another example, the method comprises administering 150 mg
compound 1 together with 100 mg ritonavir once daily, and 400 mg compound 3 once daily.
In another example, the method comprises administering 150 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 3 twice daily. In another example, the
method comprises administering 100 or 150 mg compound 1 together with 100 mg ritonavir
once daily, 25 mg compound 4 once daily, and 400 mg compound 2 twice daily. In another
example, the method comprises administering 100 or 150 mg compound 1 together with 100
mg ritonavir once daily, 25 mg compound 4 once daily, and 400 mg compound 3 twice daily.
Ribavirin can be administered based on patient weight, and in many cases, 1000 to 1200 mg

divided twice daily.

[0054] In another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 7
weeks and does not include administration of any interferon. The DAAs and ribavirin can
be administered at the same or different dosing frequency. The patient being treated can be a
treatment naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV
genotype 1, such as HCV genotype 1a or HCV genotype 1b; or HCV genotype 2 or 3. The
treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and
can be co-formulated in a single formulation or formulated in different compositions. Each
DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSS5A inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a
combination of at least one HCV protease inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease

inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
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nucleoside inhibitor). For another instance, the combination of two or more DAASs can be a
combination of at least one HCV protease inhibitor and at least one HCV NSS5A inhibitor.
For still another instance, the combination of two or more DAAs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one
HCV NS5A inhibitor. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside or nucleotide polymerase inhibitors, or a combination of at least one nucleoside or
nucleotide polymerase inhibitor and at least one non-nucleoside polymerase inhibitor, or a
combination of at least two non-nucleoside polymerase inhibitors). For another instance, the
combination of two or more DAAs can be a combination of at least two HCV protease
inhibitors. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV NSS5A inhibitors. For another instance, the combination of
two or more DAAs can be a combination of at least one HCV polymerase inhibitor and at
least one NSSA inhibitor (e.g., a combination of at least one HCV NSS5A inhibitor and at
least one non-nucleoside polymerase inhibitor, or a combination of at least one HCV NS5A
inhibitor and at least one nucleoside or nucleotide polymerase inhibitor, or a combination of
at least one HCV NS35A inhibitor, at least one nucleoside or nucleotide polymerase inhibitor
and at least one non-nucleoside polymerase inhibitor). In one example, the combination of
two or more DAAs is a combination of Compound 1 (or a salt thereof) and Compound 2 (or a
salt thereof). Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another
example, the combination of two or more DAAs is a combination of Compound 1 (or a salt
thereof) and Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In still another example, the combination of two or more DAAs is
a combination of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In a further example, the
combination of two or more DAAs is a combination of Compound 1 (or a salt thereof),
Compound 2 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In yet another example, the combination of two
or more DAAs is a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-

formulated with ritonavir. Other DAA(s) can also be included in a treatment regimen
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according to this aspect of the technology. In yet another example, the combination of two or
more DAAs comprises PSI-7977 and PSI-938. In yet another example, the combination of
two or more DAAs comprises PSI-7977 and TMC-435. In yet another example, the
combination of two or more DAAs comprises BMS-790052 and BMS-650032. In yet
another example, the combination of two or more DAAs comprises GS-5885, GS-9190, and
GS-9451. In yet another example, the combination of two or more DAAs comprises BI-
201335 and BI-207127. In yet another example, the combination of two or more DAAs
comprises telaprevir and VX-222. In another example, the combination of two or more
DAAs comprises GS-5885 and GS-9451. In yet another example, the combination of two or
more DAAs includes danoprevir (with ritonavir) and R7128. In yet another example, the
combination of two or more DAAs includes PSI-7977 and BMS-790052 (daclatasvir). In yet
another example, the combination of two or more DAAs includes PSI-7977 and BMS-
650032 (asunaprevir). In still another example, the combination of two or more DAAs
includes PSI-7977, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In yet
another example, the combination of two or more DAAs includes INX-189 and BMS-790052
(daclatasvir). In yet another example, the combination of two or more DAAs includes INX-
189 and BMS-650032 (asunaprevir). In still another example, the combination of two or
more DAAs includes INX-189, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir).
In still another example, the method comprises administering 100 or 200 mg compound 1
together with 100 mg ritonavir once daily, and 25 mg compound 4 once daily. In yet another
example, the method comprises administering 150 mg or 250 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 2 twice daily. In another example, the
method comprises administering 150 mg compound 1 together with 100 mg ritonavir once
daily, and 400 mg compound 3 once daily. In another example, the method comprises
administering 150 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 3 twice daily. In another example, the method comprises administering 100 or
150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg compound 4 once
daily, and 400 mg compound 2 twice daily. In another example, the method comprises
administering 100 or 150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg
compound 4 once daily, and 400 mg compound 3 twice daily. Ribavirin can be administered

based on patient weight, and in many cases, 1000 to 1200 mg divided twice daily.
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[0055] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 6
weeks and does not include administration of any interferon. The DAAs and ribavirin can be
administered at the same or different dosing frequency. The patient being treated can be a
treatment naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV
genotype 1, such as HCV genotype 1a or HCV genotype 1b; or HCV genotype 2 or 3. The
treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and
can be co-formulated in a single formulation or formulated in different compositions. Each
DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSS5A inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a
combination of at least one HCV protease inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). For another instance, the combination of two or more DAAs can be a
combination of at least one HCV protease inhibitor and at least one HCV NS5A inhibitor.
For still another instance, the combination of two or more DAAs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one
HCV NS5A inhibitor. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside or nucleotide polymerase inhibitors, or a combination of at least one nucleoside or
nucleotide polymerase inhibitor and at least one non-nucleoside polymerase inhibitor, or a
combination of at least two non-nucleoside polymerase inhibitors). For another instance, the
combination of two or more DAAs can be a combination of at least two HCV protease
inhibitors. For another instance, the combination of two or more DAAs can be a

combination of at least two HCV NSS5A inhibitors. For another instance, the combination of
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two or more DAAs can be a combination of at least one HCV polymerase inhibitor and at
least one NSSA inhibitor (e.g., a combination of at least one HCV NSSA inhibitor and at
least one non-nucleoside or nucleotide polymerase inhibitor, or a combination of at least one
HCV NSS5A inhibitor and at least one nucleoside or nucleotide polymerase inhibitor, or a
combination of at least one HCV NSS5A inhibitor, at least one nucleoside or nucleotide
polymerase inhibitor and at least one non-nucleoside or nucleotide polymerase inhibitor). In
one example, the combination of two or more DAAs is a combination of Compound 1 (or a
salt thereof) and Compound 2 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In another example, the combination of two or more DAAs is a
combination of Compound 1 (or a salt thereof) and Compound 3 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In still another example,
the combination of two or more DAAs is a combination of Compound 1 (or a salt thereof)
and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated
with ritonavir. In a further example, the combination of two or more DAAs is a combination
of Compound 1 (or a salt thereof), Compound 2 (or a salt thereof) and Compound 4 (or a salt
thereof). Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In yet another
example, the combination of two or more DAAs is a combination of Compound 1 (or a salt
thereof), Compound 3 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1
(or a salt thereof) can be co-formulated with ritonavir. Other DAA(s) can also be included in
a treatment regimen according to this aspect of the technology. In yet another example, the
combination of two or more DAAs comprises PSI-7977 and PSI-938. In yet another
example, the combination of two or more DAAs comprises PSI-7977 and TMC-435. In yet
another example, the combination of two or more DAAs comprises BMS-790052 and BMS-
650032. In yet another example, the combination of two or more DAAs comprises GS-5885,
GS-9190, and GS-9451. In yet another example, the combination of two or more DAAs
comprises BI-201335 and BI-207127. In yet another example, the combination of two or
more DAAs comprises telaprevir and VX-222. In another example, the combination of two
or more DAAs comprises GS-5885 and GS-9451. In yet another example, the combination
of two or more DAAs includes danoprevir (with ritonavir) and R7128. In yet another
example, the combination of two or more DAAs includes PSI-7977 and BMS-790052. In yet
another example, the combination of two or more DAAs includes PSI-7977 and BMS-
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650032 (asunaprevir). In still another example, the combination of two or more DAAs
includes PSI-7977, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In yet
another example, the combination of two or more DAAs includes INX-189 and BMS-790052
(daclatasvir). In yet another example, the combination of two or more DAAs includes INX-
189 and BMS-650032 (asunaprevir). In still another example, the combination of two or
more DAAs includes INX-189, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir).
In still another example, the method comprises administering 100 or 200 mg compound 1
together with 100 mg ritonavir once daily, and 25 mg compound 4 once daily. In yet another
example, the method comprises administering 150 mg or 250 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 2 twice daily. In another example, the
method comprises administering 150 mg compound 1 together with 100 mg ritonavir once
daily, and 400 mg compound 3 once daily. In another example, the method comprises
administering 150 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 3 twice daily. In another example, the method comprises administering 100 or
150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg compound 4 once
daily, and 400 mg compound 2 twice daily. In another example, the method comprises
administering 100 or 150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg
compound 4 once daily, and 400 mg compound 3 twice daily. Ribavirin can be administered

based on patient weight, and in many cases, 1000 to 1200 mg divided twice daily.

[0056] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 5
weeks and does not include administration of any interferon. The DAAs and ribavirin can
be administered at the same or different dosing frequency. The patient being treated can be a
treatment naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV
genotype 1, such as HCV genotype la or HCV genotype 1b; or HCV genotype 2 or 3. The
treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and

can be co-formulated in a single formulation or formulated in different compositions. Each
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DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSSA inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a
combination of at least one HCV protease inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). For another instance, the combination of two or more DAASs can be a
combination of at least one HCV protease inhibitor and at least one HCV NS5A inhibitor.
For still another instance, the combination of two or more DAAs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one
HCV NSS5A inhibitor. For another instance, the combination of two or more DAAS can be a
combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside polymerase inhibitors, or a combination of at least one nucleoside or nucleotide
polymerase inhibitor and at least one non-nucleoside polymerase inhibitor, or a combination
of at least two non-nucleoside polymerase inhibitors). For another instance, the combination
of two or more DAAs can be a combination of at least two HCV protease inhibitors. For
another instance, the combination of two or more DAAs can be a combination of at least two
HCV NSS5A inhibitors. For another instance, the combination of two or more DAAs can be a
combination of at least one HCV polymerase inhibitor and at least one NSSA inhibitor (e.g.,
a combination of at least one HCV NSS5A inhibitor and at least one non-nucleoside or
nucleotide polymerase inhibitor, or a combination of at least one HCV NSS5A inhibitor and at
least one nucleoside or nucleotide polymerase inhibitor, or a combination of at least one
HCV NSS5A inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least
one non-nucleoside polymerase inhibitor). In one example, the combination of two or more
DAAs is a combination of Compound 1 (or a salt thereof) and Compound 2 (or a salt
thereof). Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another
example, the combination of two or more DAAs is a combination of Compound 1 (or a salt
thereof) and Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In still another example, the combination of two or more DAAs is

a combination of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof).
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Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In a further example, the
combination of two or more DAAs is a combination of Compound 1 (or a salt thereof),
Compound 2 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In yet another example, the combination of two
or more DAAs is a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. Other DAA(s) can also be included in a treatment regimen
according to this aspect of the technology. In yet another example, the combination of two or
more DAAs comprises PSI-7977 and PSI-938. In yet another example, the combination of
two or more DAAs comprises PSI-7977 and TMC-435. 1In yet another example, the
combination of two or more DAAs comprises BMS-790052 and BMS-650032. In yet
another example, the combination of two or more DAAs comprises GS-5885, GS-9190, and
GS-9451. In yet another example, the combination of two or more DAAs comprises BI-
201335 and BI-207127. In yet another example, the combination of two or more DAAs
comprises telaprevir and VX-222. In another example, the combination of two or more
DAAs comprises GS-5885 and GS-9451. In yet another example, the combination of two or
more DAAs includes danoprevir (with ritonavir) and R7128. In yet another example, the
combination of two or more DAAs includes PSI-7977 and BMS-790052. In yet another
example, the combination of two or more DAAs includes PSI-7977 and BMS-650032
(asunaprevir). In still another example, the combination of two or more DAAs includes PSI-
7977, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In yet another example,
the combination of two or more DAAs includes INX-189 and BMS-790052 (daclatasvir). In
yet another example, the combination of two or more DAAs includes INX-189 and BMS-
650032 (asunaprevir). In still another example, the combination of two or more DAAs
includes INX-189, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In still
another example, the method comprises administering 100 or 200 mg compound 1 together
with 100 mg ritonavir once daily, and 25 mg compound 4 once daily. In yet another
example, the method comprises administering 150 mg or 250 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 2 twice daily. In another example, the
method comprises administering 150 mg compound 1 together with 100 mg ritonavir once

daily, and 400 mg compound 3 once daily. In another example, the method comprises
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administering 150 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 3 twice daily. In another example, the method comprises administering 100 or
150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg compound 4 once
daily, and 400 mg compound 2 twice daily. In another example, the method comprises
administering 100 or 150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg
compound 4 once daily, and 400 mg compound 3 twice daily. Ribavirin can be administered

based on patient weight, and in many cases, 1000 to 1200 mg divided twice daily.

[0057] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 4
weeks and does not include administration of any interferon. The DAAs and ribavirin can
be administered at the same or different dosing frequency. The patient being treated can be a
treatment naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV
genotype 1, such as HCV genotype 1a or HCV genotype 1b; or HCV genotype 2 or 3. The
treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and
can be co-formulated in a single formulation or formulated in different compositions. Each
DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSS5A inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a
combination of at least one HCV protease inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). For another instance, the combination of two or more DAASs can be a
combination of at least one HCV protease inhibitor and at least one HCV NSS5A inhibitor.
For still another instance, the combination of two or more DAAs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one

HCV NS5A inhibitor. For another instance, the combination of two or more DAAs can be a

31



combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside or nucleotide polymerase inhibitors, or a combination of at least one nucleoside or
nucleotide polymerase inhibitor and at least one non-nucleoside polymerase inhibitor, or a
combination of at least two non-nucleoside polymerase inhibitors). For another instance, the
combination of two or more DAAs can be a combination of at least two HCV protease
inhibitors. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV NSS5A inhibitors. For another instance, the combination of
two or more DAAs can be a combination of at least one HCV polymerase inhibitor and at
least one NSSA inhibitor (e.g., a combination of at least one HCV NSSA inhibitor and at
least one non-nucleoside polymerase inhibitor, or a combination of at least one HCV NS5A
inhibitor and at least one nucleoside or nucleotide polymerase inhibitor, or a combination of
at least one HCV NS35A inhibitor, at least one nucleoside or nucleotide polymerase inhibitor
and at least one non-nucleoside polymerase inhibitor). In one example, the combination of
two or more DAAs is a combination of Compound 1 (or a salt thereof) and Compound 2 (or a
salt thereof). Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another
example, the combination of two or more DAAs is a combination of Compound 1 (or a salt
thereof) and Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In still another example, the combination of two or more DAAs is
a combination of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In a further example, the
combination of two or more DAAs is a combination of Compound 1 (or a salt thereof),
Compound 2 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In yet another example, the combination of two
or more DAAs is a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. Other DAA(s) can also be included in a treatment regimen
according to this aspect of the technology. In yet another example, the combination of two or
more DAAs comprises PSI-7977 and PSI-938. In yet another example, the combination of
two or more DAAs comprises PSI-7977 and TMC-435. In yet another example, the
combination of two or more DAAs comprises BMS-790052 and BMS-650032. In yet
another example, the combination of two or more DAAs comprises GS-5885, GS-9190, and
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GS-9451. In yet another example, the combination of two or more DAAs comprises BI-
201335 and BI-207127. In yet another example, the combination of two or more DAAs
comprises telaprevir and VX-222. In another example, the combination of two or more
DAAs comprises GS-5885 and GS-9451. In yet another example, the combination of two or
more DAAs includes danoprevir (with ritonavir) and R7128. In yet another example, the
combination of two or more DAAs includes PSI-7977 and BMS-790052. In yet another
example, the combination of two or more DAAs includes PSI-7977 and BMS-650032
(asunaprevir). In still another example, the combination of two or more DAAs includes PSI-
7977, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In yet another example,
the combination of two or more DAAs includes INX-189 and BMS-790052 (daclatasvir). In
yet another example, the combination of two or more DAAs includes INX-189 and BMS-
650032 (asunaprevir). In still another example, the combination of two or more DAAs
includes INX-189, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In still
another example, the method comprises administering 100 or 200 mg compound 1 together
with 100 mg ritonavir once daily, and 25 mg compound 4 once daily. In yet another
example, the method comprises administering 150 mg or 250 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 2 twice daily. In another example, the
method comprises administering 150 mg compound 1 together with 100 mg ritonavir once
daily, and 400 mg compound 3 once daily. In another example, the method comprises
administering 150 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 3 twice daily. In another example, the method comprises administering 100 or
150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg compound 4 once
daily, and 400 mg compound 2 twice daily. In another example, the method comprises
administering 100 or 150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg
compound 4 once daily, and 400 mg compound 3 twice daily. Ribavirin can be administered

based on patient weight, and in many cases, 1000 to 1200 mg divided twice daily.

[0058] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 3
weeks (or even less, depending on the patient’s condition) and does not include

administration of any interferon. The DAAs and ribavirin can be administered at the same or
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different dosing frequency. The patient being treated can be a treatment naive patient, a
treatment experienced patient, including, but not limited to, a relapser, an interferon partial
responder, an interferon non-responder, or a patient unable to take interferon. The patient can
be infected with, for example and without limitation, HCV genotype 1, such as HCV
genotype la or HCV genotype 1b; or HCV genotype 2 or 3. The treatment according to this
aspect of the technology can also be effective against other HCV genotypes. The DAAs can
be administered around the same time or at different times, and can be co-formulated in a
single formulation or formulated in different compositions. Each DAA can be selected from
HCV protease inhibitors, HCV polymerase inhibitors, or HCV NS5A inhibitors. For
instance, the combination of two or more DAAs can be a combination of at least one HCV
protease inhibitor and at least one HCV polymerase inhibitor (e.g., a combination of at least
one HCV protease inhibitor and at least one non-nucleoside polymerase inhibitor, or a
combination of at least one HCV protease inhibitor and at least one nucleoside or nucleotide
polymerase inhibitor, or a combination of at least one HCV protease inhibitor, at least one
nucleoside or nucleotide polymerase inhibitor and at least one non-nucleoside inhibitor). For
another instance, the combination of two or more DAAs can be a combination of at least one
HCYV protease inhibitor and at least one HCV NSS5A inhibitor. For still another instance, the
combination of two or more DAAs can be a combination of at least one HCV protease
inhibitor, at least one HCV polymerase inhibitor, and at least one HCV NSS5A inhibitor. For
another instance, the combination of two or more DAAs can be a combination of at least two
HCV polymerase inhibitors (e.g., a combination of at least two nucleoside polymerase
inhibitors, or a combination of at least one nucleoside or nucleotide polymerase inhibitor and
at least one non-nucleoside polymerase inhibitor, or a combination of at least two non-
nucleoside polymerase inhibitors). For another instance, the combination of two or more
DAAs can be a combination of at least two HCV protease inhibitors. For another instance,
the combination of two or more DAAs can be a combination of at least two HCV NSSA
inhibitors. For another instance, the combination of two or more DAAs can be a
combination of at least one HCV polymerase inhibitor and at least one NSSA inhibitor (e.g.,
a combination of at least one HCV NS5A inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV NSS3A inhibitor and at least one

nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV NS5A
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inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside polymerase inhibitor). In one example, the combination of two or more DAAS is
a combination of Compound 1 (or a salt thereof) and Compound 2 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another example, the
combination of two or more DAAs is a combination of Compound 1 (or a salt thereof) and
Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. In still another example, the combination of two or more DAASs is a combination
of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In a further example, the combination of two or
more DAASs is a combination of Compound 1 (or a salt thereof), Compound 2 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In yet another example, the combination of two or more DAAs is
a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt thereof) and
Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. Other DAA(s) can also be included in a treatment regimen according to this aspect
of the technology. In yet another example, the combination of two or more DAAs comprises
PSI-7977 and PSI-938. In yet another example, the combination of two or more DAAs
comprises PSI-7977 and TMC-435. In yet another example, the combination of two or more
DAAs comprises BMS-790052 and BMS-650032. In yet another example, the combination
of two or more DAAs comprises GS-5885, GS-9190, and GS-9451. In yet another example,
the combination of two or more DAAs comprises BI-201335 and BI-207127. In yet another
example, the combination of two or more DAAs comprises telaprevir and VX-222. In
another example, the combination of two or more DAAs comprises GS-5885 and GS-9451.
In yet another example, the combination of two or more DAAs includes danoprevir (with
ritonavir) and R7128. In yet another example, the combination of two or more DAAs
includes PS1-7977 and BMS-790052. In yet another example, the combination of two or
more DAAs includes PS1-7977 and BMS-650032 (asunaprevir). In still another example, the
combination of two or more DAAs includes PSI-7977, BMS-650032 (asunaprevir) and
BMS-790052 (daclatasvir). In yet another example, the combination of two or more DAAs
includes INX-189 and BMS-790052 (daclatasvir). In yet another example, the combination
of two or more DAAs includes INX-189 and BMS-650032 (asunaprevir). In still another
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example, the combination of two or more DAAs includes INX-189, BMS-650032
(asunaprevir) and BMS-790052 (daclatasvir). In still another example, the method comprises
administering 100 or 200 mg compound 1 together with 100 mg ritonavir once daily, and 25
mg compound 4 once daily. In yet another example, the method comprises administering
150 mg or 250 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 2 twice daily. In another example, the method comprises administering 150 mg
compound 1 together with 100 mg ritonavir once daily, and 400 mg compound 3 once daily.
In another example, the method comprises administering 150 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 3 twice daily. In another example, the
method comprises administering 100 or 150 mg compound 1 together with 100 mg ritonavir
once daily, 25 mg compound 4 once daily, and 400 mg compound 2 twice daily. In another
example, the method comprises administering 100 or 150 mg compound 1 together with 100
mg ritonavir once daily, 25 mg compound 4 once daily, and 400 mg compound 3 twice daily.
Ribavirin can be administered based on patient weight, and in many cases, 1000 to 1200 mg

divided twice daily.

[0059] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 12
weeks and does not include administration of any interferon. The DAAs and ribavirin can be
administered at the same or different dosing frequency. The patient being treated can be a
treatment naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV
genotype 1, such as HCV genotype 1a or HCV genotype 1b; or HCV genotype 2 or 3. The
treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and
can be co-formulated in a single formulation or formulated in different compositions. Each
DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSS5A inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a

combination of at least one HCV protease inhibitor and at least one non-nucleoside
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polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). For another instance, the combination of two or more DAAS can be a
combination of at least one HCV protease inhibitor and at least one HCV NS5A inhibitor.
For still another instance, the combination of two or more DAAs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one
HCV NSS5A inhibitor. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside polymerase inhibitors, or a combination of at least one nucleoside or nucleotide
polymerase inhibitor and at least one non-nucleoside polymerase inhibitor, or a combination
of at least two non-nucleoside polymerase inhibitors). For another instance, the combination
of two or more DAAs can be a combination of at least two HCV protease inhibitors. For
another instance, the combination of two or more DAAs can be a combination of at least two
HCV NSS5A inhibitors. For another instance, the combination of two or more DAAS can be a
combination of at least one HCV polymerase inhibitor and at least one NSSA inhibitor (e.g.,
a combination of at least one HCV NS5A inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV NSSA inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV NS5A
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). In one example, the combination of two or more DAAs is a
combination of Compound 1 (or a salt thereof) and Compound 2 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another example, the
combination of two or more DAAs is a combination of Compound 1 (or a salt thereof) and
Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. In still another example, the combination of two or more DAAs is a combination
of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In a further example, the combination of two or
more DAAs is a combination of Compound 1 (or a salt thereof), Compound 2 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-

formulated with ritonavir. In yet another example, the combination of two or more DAAs is
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a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt thereof) and
Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. Other DAAC(s) can also be included in a treatment regimen according to this aspect
of the technology. In yet another example, the combination of two or more DAAs comprises
PSI-7977 and PSI-938. In yet another example, the combination of two or more DAAs
comprises PSI-7977 and TMC-435. In yet another example, the combination of two or more
DAAs comprises BMS-790052 and BMS-650032. In yet another example, the combination
of two or more DAAs comprises GS-5885, GS-9190, and GS-9451. In yet another example,
the combination of two or more DAAs comprises BI-201335 and BI-207127. In yet another
example, the combination of two or more DAAs comprises telaprevir and VX-222. In
another example, the combination of two or more DAAs comprises GS-5885 and GS-9451.
In yet another example, the combination of two or more DAAs includes danoprevir (with
ritonavir) and R7128. In yet another example, the combination of two or more DAAs
includes PSI-7977 and BMS-790052 (daclatasvir). In yet another example, the combination
of two or more DAAs includes PSI-7977 and BMS-650032 (asunaprevir). In still another
example, the combination of two or more DAAs includes PSI-7977, BMS-650032
(asunaprevir) and BMS-790052 (daclatasvir). In yet another example, the combination of
two or more DAAs includes INX-189 and BMS-790052 (daclatasvir). In yet another
example, the combination of two or more DAAs includes INX-189 and BMS-650032
(asunaprevir). In still another example, the combination of two or more DAAs includes INX-
189, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In still another example,
the method comprises administering 100 or 200 mg compound 1 together with 100 mg
ritonavir once daily, and 25 mg compound 4 once daily. In yet another example, the method
comprises administering 150 mg or 250 mg compound 1 together with 100 mg ritonavir once
daily, and 400 mg compound 2 twice daily. In another example, the method comprises
administering 150 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 3 once daily. In another example, the method comprises administering 150 mg
compound 1 together with 100 mg ritonavir once daily, and 400 mg compound 3 twice daily.
In another example, the method comprises administering 100 or 150 mg compound 1
together with 100 mg ritonavir once daily, 25 mg compound 4 once daily, and 400 mg

compound 2 twice daily. In another example, the method comprises administering 100 or
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150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg compound 4 once
daily, and 400 mg compound 3 twice daily. Ribavirin can be administered based on patient

weight, and in many cases, 1000 to 1200 mg divided twice daily.

[0060] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 11
weeks and does not include administration of any interferon. The DAAs and ribavirin can be
administered at the same or different dosing frequency. The patient being treated can be a
treatment naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV
genotype 1, such as HCV genotype la or HCV genotype 1b; or HCV genotype 2 or 3. The
treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and
can be co-formulated in a single formulation or formulated in different compositions. Each
DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSS5A inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a
combination of at least one HCV protease inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). For another instance, the combination of two or more DAASs can be a
combination of at least one HCV protease inhibitor and at least one HCV NS5A inhibitor.
For still another instance, the combination of two or more DAASs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one
HCV NSS5A inhibitor. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside polymerase inhibitors, or a combination of at least one nucleoside or nucleotide
polymerase inhibitor and at least one non-nucleoside polymerase inhibitor, or a combination

of at least two non-nucleoside polymerase inhibitors). For another instance, the combination
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of two or more DAAs can be a combination of at least two HCV protease inhibitors. For
another instance, the combination of two or more DAAS can be a combination of at least two
HCV NSS5A inhibitors. For another instance, the combination of two or more DAAs can be a
combination of at least one HCV polymerase inhibitor and at least one NSSA inhibitor (e.g.,
a combination of at least one HCV NSS5A inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV NSS5A inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV NS5A
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside polymerase inhibitor). In one example, the combination of two or more DAAS is
a combination of Compound 1 (or a salt thereof) and Compound 2 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another example, the
combination of two or more DAAs is a combination of Compound 1 (or a salt thereof) and
Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. In still another example, the combination of two or more DAAs is a combination
of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In a further example, the combination of two or
more DAAs is a combination of Compound 1 (or a salt thereof), Compound 2 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In yet another example, the combination of two or more DAAs is
a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt thereof) and
Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. Other DAA(s) can also be included in a treatment regimen according to this aspect
of the technology. In yet another example, the combination of two or more DAAs comprises
PSI-7977 and PSI-938. In yet another example, the combination of two or more DAAs
comprises PSI-7977 and TMC-435. In yet another example, the combination of two or more
DAAs comprises BMS-790052 and BMS-650032. In yet another example, the combination
of two or more DAAs comprises GS-5885, GS-9190, and GS-9451. In yet another example,
the combination of two or more DAAs comprises BI-201335 and BI-207127. In yet another
example, the combination of two or more DAAs comprises telaprevir and VX-222. In
another example, the combination of two or more DAAs comprises GS-5885 and (GS-9451.

In yet another example, the combination of two or more DAAs includes danoprevir (with
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ritonavir) and R7128. In yet another example, the combination of two or more DAAs
includes PSI-7977 and BMS-790052. In yet another example, the combination of two or
more DAAs includes PSI-7977 and BMS-650032 (asunaprevir). In still another example, the
combination of two or more DAAs includes PSI-7977, BMS-650032 (asunaprevir) and
BMS-790052 (daclatasvir). In yet another example, the combination of two or more DAAs
includes INX-189 and BMS-790052 (daclatasvir). In yet another example, the combination
of two or more DAAs includes INX-189 and BMS-650032 (asunaprevir). In still another
example, the combination of two or more DAAs includes INX-189, BMS-650032
(asunaprevir) and BMS-790052 (daclatasvir). In still another example, the method comprises
administering 100 or 200 mg compound 1 together with 100 mg ritonavir once daily, and 25
mg compound 4 once daily. In yet another example, the method comprises administering
150 mg or 250 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 2 twice daily. In another example, the method comprises administering 150 mg
compound 1 together with 100 mg ritonavir once daily, and 400 mg compound 3 once daily.
In another example, the method comprises administering 150 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 3 twice daily. In another example, the
method comprises administering 100 or 150 mg compound 1 together with 100 mg ritonavir
once daily, 25 mg compound 4 once daily, and 400 mg compound 2 twice daily. In another
example, the method comprises administering 100 or 150 mg compound 1 together with 100
mg ritonavir once daily, 25 mg compound 4 once daily, and 400 mg compound 3 twice daily.
Ribavirin can be administered based on patient weight, and in many cases, 1000 to 1200 mg

divided twice daily.

[0061] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 10
weeks and does not include administration of any interferon. The DAAs and ribavirin can be
administered at the same or different dosing frequency. The patient being treated can be a
treatment naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV

genotype 1, such as HCV genotype 1a or HCV genotype 1b; or HCV genotype 2 or 3. The
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treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and
can be co-formulated in a single formulation or formulated in different compositions. Each
DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSS5A inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a
combination of at least one HCV protease inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). For another instance, the combination of two or more DAASs can be a
combination of at least one HCV protease inhibitor and at least one HCV NS5A inhibitor.
For still another instance, the combination of two or more DAAs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one
HCV NS5A inhibitor. For another instance, the combination of two or more DAASs can be a
combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside polymerase inhibitors, or a combination of at least one nucleoside or nucleotide
polymerase inhibitor and at least one non-nucleoside polymerase inhibitor, or a combination
of at least two non-nucleoside polymerase inhibitors). For another instance, the combination
of two or more DAAs can be a combination of at least two HCV protease inhibitors. For
another instance, the combination of two or more DAAs can be a combination of at least two
HCV NSS5A inhibitors. For another instance, the combination of two or more DAASs can be a
combination of at least one HCV polymerase inhibitor and at least one NSSA inhibitor (e.g.,
a combination of at least one HCV NS5A inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV NSSA inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV NS5A
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside polymerase inhibitor). In one example, the combination of two or more DAAs is
a combination of Compound 1 (or a salt thereof) and Compound 2 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another example, the

combination of two or more DAAs is a combination of Compound 1 (or a salt thereof) and
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Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. In still another example, the combination of two or more DAAs is a combination
of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In a further example, the combination of two or
more DAAs is a combination of Compound 1 (or a salt thereof), Compound 2 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In yet another example, the combination of two or more DAAs is
a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt thereof) and
Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-formulated with
ritonavir. Other DAA(s) can also be included in a treatment regimen according to this aspect
of the technology. In yet another example, the combination of two or more DAAs comprises
PSI-7977 and PSI-938. In yet another example, the combination of two or more DAAs
comprises PSI-7977 and TMC-435. In yet another example, the combination of two or more
DAAs comprises BMS-790052 and BMS-650032. In yet another example, the combination
of two or more DAAs comprises GS-5885, GS-9190, and GS-9451. In yet another example,
the combination of two or more DAAs comprises BI-201335 and BI-207127. In yet another
example, the combination of two or more DAAs comprises telaprevir and VX-222. In
another example, the combination of two or more DAAs comprises GS-5885 and GS-9451.
In yet another example, the combination of two or more DAAs includes danoprevir (with
ritonavir) and R7128. In yet another example, the combination of two or more DAAs
includes PSI-7977 and BMS-790052. In yet another example, the combination of two or
more DAAs includes PS1-7977 and BMS-650032 (asunaprevir). In still another example, the
combination of two or more DAAs includes PSI-7977, BMS-650032 (asunaprevir) and
BMS-790052 (daclatasvir). In yet another example, the combination of two or more DAAs
includes INX-189 and BMS-790052 (daclatasvir). In yet another example, the combination
of two or more DAAs includes INX-189 and BMS-650032 (asunaprevir). In still another
example, the combination of two or more DAAs includes INX-189, BMS-650032
(asunaprevir) and BMS-790052 (daclatasvir). In still another example, the method comprises
administering 100 or 200 mg compound 1 together with 100 mg ritonavir once daily, and 25
mg compound 4 once daily. In yet another example, the method comprises administering

150 mg or 250 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
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compound 2 twice daily. In another example, the method comprises administering 150 mg
compound 1 together with 100 mg ritonavir once daily, and 400 mg compound 3 once daily.
In another example, the method comprises administering 150 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 3 twice daily. In another example, the
method comprises administering 100 or 150 mg compound 1 together with 100 mg ritonavir
once daily, 25 mg compound 4 once daily, and 400 mg compound 2 twice daily. In another
example, the method comprises administering 100 or 150 mg compound 1 together with 100
mg ritonavir once daily, 25 mg compound 4 once daily, and 400 mg compound 3 twice daily.
Ribavirin can be administered based on patient weight, and in many cases, 1000 to 1200 mg

divided twice daily.

[0062] In yet another aspect, the present technology features a method of treating HCV,
comprising administering to a patient in need thereof an effective amount of a combination of
two or more DAAs, together with an effective amount of ribavirin. The treatment lasts 9
weeks and does not include administration of any interferon. The DAAs and ribavirin can be
administered at the same or different dosing frequency. The patient being treated can be an
interferon naive patient, a treatment experienced patient, including, but not limited to, a
relapser, an interferon partial responder, an interferon non-responder, or a patient unable to
take interferon. The patient can be infected with, for example and without limitation, HCV
genotype 1, such as HCV genotype 1a or HCV genotype 1b; or HCV genotype 2 or 3. The
treatment according to this aspect of the technology can also be effective against other HCV
genotypes. The DAAs can be administered around the same time or at different times, and
can be co-formulated in a single formulation or formulated in different compositions. Each
DAA can be selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV
NSS5A inhibitors. For instance, the combination of two or more DAAs can be a combination
of at least one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a
combination of at least one HCV protease inhibitor and at least one non-nucleoside
polymerase inhibitor, or a combination of at least one HCV protease inhibitor and at least one
nucleoside or nucleotide polymerase inhibitor, or a combination of at least one HCV protease
inhibitor, at least one nucleoside or nucleotide polymerase inhibitor and at least one non-
nucleoside inhibitor). For another instance, the combination of two or more DAAS can be a

combination of at least one HCV protease inhibitor and at least one HCV NS5A inhibitor.
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For still another instance, the combination of two or more DAAs can be a combination of at
least one HCV protease inhibitor, at least one HCV polymerase inhibitor, and at least one
HCV NSS5A inhibitor. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV polymerase inhibitors (e.g., a combination of at least two
nucleoside polymerase inhibitors, or a combination of at least one nucleoside or nucleotide
polymerase inhibitor and at least one non-nucleoside or nucleotide polymerase inhibitor, or a
combination of at least two non-nucleoside polymerase inhibitors). For another instance, the
combination of two or more DAAs can be a combination of at least two HCV protease
inhibitors. For another instance, the combination of two or more DAAs can be a
combination of at least two HCV NSS5A inhibitors. For another instance, the combination of
two or more DAAs can be a combination of at least one HCV polymerase inhibitor and at
least one NSSA inhibitor (e.g., a combination of at least one HCV NS5A inhibitor and at
least one non-nucleoside polymerase inhibitor, or a combination of at least one HCV NS5A
inhibitor and at least one nucleoside or nucleotide polymerase inhibitor, or a combination of
at least one HCV NSS5A inhibitor, at least one nucleoside or nucleotide polymerase inhibitor
and at least one non-nucleoside polymerase inhibitor). In one example, the combination of
two or more DAAs is a combination of Compound 1 (or a salt thereof) and Compound 2 (or a
salt thereof). Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In another
example, the combination of two or more DAAs is a combination of Compound 1 (or a salt
thereof) and Compound 3 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. In still another example, the combination of two or more DAAs is
a combination of Compound 1 (or a salt thereof) and Compound 4 (or a salt thereof).
Compound 1 (or a salt thereof) can be co-formulated with ritonavir. In a further example, the
combination of two or more DAAs is a combination of Compound 1 (or a salt thereof),
Compound 2 (or a salt thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt
thereof) can be co-formulated with ritonavir. In yet another example, the combination of two
or more DAAS is a combination of Compound 1 (or a salt thereof), Compound 3 (or a salt
thereof) and Compound 4 (or a salt thereof). Compound 1 (or a salt thereof) can be co-
formulated with ritonavir. Other DAA(s) can also be included in a treatment regimen
according to this aspect of the technology. In yet another example, the combination of two or

more DAAs comprises PSI-7977 and PSI-938. In yet another example, the combination of
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two or more DAAs comprises PSI-7977 and TMC-435. In yet another example, the
combination of two or more DAAs comprises BMS-790052 and BMS-650032. In yet
another example, the combination of two or more DAAs comprises GS-5885, GS-9190, and
GS-9451. In yet another example, the combination of two or more DAAs comprises BI-
201335 and BI-207127. In yet another example, the combination of two or more DAAs
comprises telaprevir and VX-222. In another example, the combination of two or more
DAAs comprises GS-5885 and GS-9451. In yet another example, the combination of two or
more DAAs includes danoprevir (with ritonavir) and R7128. In yet another example, the
combination of two or more DAAs includes PSI-7977 and BMS-790052. In yet another
example, the combination of two or more DAAs includes PSI-7977 and BMS-650032
(asunaprevir). In still another example, the combination of two or more DAAs includes PSI-
7977, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In yet another example,
the combination of two or more DAAs includes INX-189 and BMS-790052 (daclatasvir). In
yet another example, the combination of two or more DAAs includes INX-189 and BMS-
650032 (asunaprevir). In still another example, the combination of two or more DAAs
includes INX-189, BMS-650032 (asunaprevir) and BMS-790052 (daclatasvir). In still
another example, the method comprises administering 100 or 200 mg compound 1 together
with 100 mg ritonavir once daily, and 25 mg compound 4 once daily. In yet another
example, the method comprises administering 150 mg or 250 mg compound 1 together with
100 mg ritonavir once daily, and 400 mg compound 2 twice daily. In another example, the
method comprises administering 150 mg compound 1 together with 100 mg ritonavir once
daily, and 400 mg compound 3 once daily. In another example, the method comprises
administering 150 mg compound 1 together with 100 mg ritonavir once daily, and 400 mg
compound 3 twice daily. In another example, the method comprises administering 100 or
150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg compound 4 once
daily, and 400 mg compound 2 twice daily. In another example, the method comprises
administering 100 or 150 mg compound 1 together with 100 mg ritonavir once daily, 25 mg
compound 4 once daily, and 400 mg compound 3 twice daily. Ribavirin can be administered

based on patient weight, and in many cases, 1000 to 1200 mg divided twice daily.

[0063] In another embodiment, the present technology provides interferon-free treatment

comprising administering daily two DAAs with ribavirin, where the two DAAs include a
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HCV polymerase inhibitor, for example PSI-7977 and a NSSA inhibitor, for example BMS-
790052 for a duration of no more than twelve weeks (e.g., no more than eleven weeks),

preferably no more than eight weeks.

[0064] In some embodiments, the present technology provides a method of treating Hepatitis
C virus infection in a subject comprising administering daily a HCV protease inhibitor and a
HCV polymerase inhibitor to the subject in the absence of interferon for a duration of no
more than twelve weeks, preferably no more than eight weeks. In some embodiments,
ritonavir (or an equivalent thereof) is co-administered with one or more protease inhibitors to
improve the pharmacokinetics of the protease inhibitor(s). The treatment further comprises
administering ribavirin to the patient. In some embodiments, the HCV polymerase inhibitor
is at least one nucleoside or nucleotide polymerase inhibitor or at least one non-nucleoside
polymerase inhibitor. In some embodiments, both a nucleoside or nucleotide polymerase

inhibitors and a non-nucleoside polymerase inhibitor may be administered.

[0065] The methods of the present technology as described herein may be used to treat a
naive patient or a treatment experienced patient. Treatment experienced patients include
interferon non-responders, partial responders (patients whose HCV RNA levels declined but
never became undetectable), and relapsers (patients who achieved undetectable levels of
HCV RNA during therapy but rebound). Methods of the present technology may also be
used to treat patients who are not candidates for interferon treatment. Patients who are not
candidates for interferon treatment include, but are not limited to, one or more of the
following groups: patients intolerant to interferon, patients who refuse to take interferon
treatment, patients with medical conditions which preclude them from taking interferon, and

patients who have an increased risk of side effects or infection by taking interferon.

[0066] In some embodiments, a cytochrome P-450 inhibitor, e.g. ritonavir, is
administered either in the same or separate pharmaceutical composition with the protease
inhibitor (e.g. Compound 1 (or a pharmaceutically acceptable salt thereof)) to improve the
pharmacokinetics. A cytochrome P450 inhibitor reduces the metabolism of some protease
inhibitors, such as Compound 1, thereby improving the pharmacokinetics and bioavailability
of the protease inhibitor, for example Compound 1. More preferably, Compound 1 (or a

pharmaceutically acceptable salt thereof) is co-formulated with ritonavir in the same dosage
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form. Other cytochrome P450 inhibitors, such as cobicistat, may also be administered in lieu
of ritonavir, to enhance the pharmacokinetics of Compound 1 (or a pharmaceutically

acceptable salt thereof).

[0067] Inhibitors of cytochrome P450, such as ritonavir, may be co-administered with the
DAA:s, either sequentially or simultaneously, in the same or different compositions. In some
embodiments, the cytochrome P450 inhibitors are administered in order to improve the
pharmacokinetics of at least one of the DAAs. Not to be bound by any theory, but a
cytochrome P450 inhibitor may also reduce the development of resistant strains of HCV
when co-administered with a DAA, thus providing the effectiveness in a shorter treatment.
In some embodiments, ritonavir is co-administered with therapeutic agent 1. In some

embodiments, ritonavir is co-administered with therapeutic agent 1 in the same compositions.

[0068] In some embodiments, the present technology provides a method of treating HCV
infection comprising administering at least one protease inhibitor and at least one HCV
polymerase inhibitor with ribavirin in a course of treatment of no more than, or less than,
eight weeks in the absence of interferon. In some embodiments, the HCV polymerase

inhibitor is Compound 1 (or a pharmaceutically acceptable salt thereof).

[0069] In some embodiments, the present technology provides a method of treating HCV
infection without using interferon, the method comprising administering at least two DAAs
and ribavirin to a patient in need of such treatment, wherein the at least two DAAs include at
least one protease inhibitor and at least one HCV polymerase inhibitor. In some
embodiments, the at least two DAAs includes therapeutic agent 1 with at least one HCV
polymerase inhibitor. In some embodiments, the HCV polymerase inhibitor is at least one
non-nucleoside polymerase inhibitor. In some embodiments, the non-nucleoside polymerase

inhibitor is therapeutic agent 2 or therapeutic agent 3 or a combination thereof.

[0070] In some embodiments, the present technology provides a method of treating HCV
infection without using interferon, the method comprising administering a HCV protease
inhibitor, preferably therapeutic agent 1, with at least one HCV NS5A inhibitor to a patient in

need of such treatment. In some embodiments, the NSSA inhibitor is therapeutic agent 4.

[0071] In some embodiments of the present technology, a method of treating HCV infection

without using interferon, the method comprises administering at least three DAAs and
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ribavirin to a subject for no more than 8§ weeks without administering interferon. The at least
three DAAs can be at least one protease inhibitor, at least one HCV polymerase inhibitor,
and at least one NSSA inhibitors. In a preferred embodiment, the at least one protease
inhibitor is therapeutic agent 1, the at least one polymerase inhibitor is therapeutic agent 2 or

therapeutic agent 3, and the at least one NSSA inhibitor is therapeutic agent 4.

[0072] Preferred HCV protease inhibitors include, but are not limited to, therapeutic agent 1,
telaprevir (Vertex), boceprevir (Merck), BI-201335 (Boehringer Ingelheim), GS-9451
(Gilead), and BMS-650032 (BMS). Other suitable protease inhibitors include, but are not
limited to, ACH-1095 (Achillion), ACH-1625 (Achillion), ACH-2684 (Achillion), AVL-181
(Avila), AVL-192 (Avila), BMS-650032 (BMS), danoprevir (RG7227/ITMN-191, Roche),
GS-9132 (Gilead), GS-9256 (Gilead), IDX-136 (Idenix), IDX-316 (Idenix), IDX-320
(Idenix), MK-5172 (Merck), narlaprevir (Schering-Plough Corp), PHX-1766 (Phenomix),
TMC-435 (Tibotec), vaniprevir (MK-7009, Merck), VBY708 (Virobay), VX-500 (Vertex),
VX-813 (Vertex), VX-985 (Vertex), or a combination thereof.

[0073] Preferred non-nucleoside HCV polymerase inhibitors for use in the present
technology include, but are not limited to, therapeutic agent 2, therapeutic agent 3, GS-9190
(Gilead), BI-207127 (Boehringer Ingelheim), and VX-222 (VCH-222) (Vertex &
ViraChem). Preferred nucleotide HCV polymerase inhibitors include, but are not limited to,
PSI-7977 (Pharmasset), and PSI-938 (Pharmasset). Other suitable and non-limiting
examples of suitable HCV polymerase inhibitors include ANA-598 (Anadys), BI-207127
(Boehringer Ingelheim), BIL.B-1941 (Boehringer Ingelheim), BMS-791325 (BMS), filibuvir,
GL59728 (Glaxo), GL60667 (Glaxo), GS-9669 (Gilead), IDX-375 (Idenix), MK-3281
(Merck), tegobuvir, TMC-647055 (Tibotec), VCH-759 (Vertex & ViraChem), VCH-916
(ViraChem), VX-759 (Vertex), GS-6620 (Gilead), IDX-102 (Idenix), IDX-184 (Idenix),
INX-189 (Inhibitex), MK-0608 (Merck), RG7128 (Roche), TMC64912 (Medivir),
GSK625433 (GlaxoSmithKline), BCX-4678 (BioCryst), ALS-2200 (Alios
BioPharma/Vertex), ALS-2158 (Alios BioPharma/Vertex), or a combination thereof. A
polymerase inhibitor may be a nucleoside polymerase inhibitor, such as GS-6620 (Gilead),
IDX-102 (Idenix), IDX-184 (Idenix), INX-189 (Inhibitex), MK-0608 (Merck), PSI-7977
(Pharmasset), PSI-938 (Pharmasset), RG7128 (Roche), TMC64912 (Medivir), ALS-2200
(Alios BioPharma/Vertex), ALS-2158 (Alios BioPharma/Vertex), or a combination
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therefore. A polymerase inhibitor may also be a non-nucleoside polymerase inhibitor, such
as PF-00868554 (Pfizer), ANA-598 (Anadys), BI-207127 (Boehringer Ingelheim), BILB-
1941 (Boehringer Ingelheim), BMS-791325 (BMS), filibuvir, GL59728 (Glaxo), GL60667
(Glaxo), GS-9669 (Gilead), IDX-375 (Idenix), MK-3281 (Merck), tegobuvir, TMC-647055
(Tibotec), VCH-759 (Vertex & ViraChem), VCH-916 (ViraChem), VX-222 (VCH-222)
(Vertex & ViraChem), VX-759 (Vertex), or a combination thereof,

[0074] Preferred NSSA inhibitors include, but are not limited to, therapeutic agent 4, BMS-
790052 (BMS) and GS-5885 (Gilead). Non-limiting examples of suitable NSSA inhibitors
include GSK62336805 (GlaxoSmithKline), ACH-2928 (Achillion), AZD2836 (Astra-
Zeneca), AZD7295 (Astra-Zeneca), BMS-790052 (BMS), BMS-824393 (BMS), GS-5885
(Gilead), PPI-1301 (Presidio), PPI-461 (Presidio) A-831 (Arrow Therapeutics), A-689

(Arrow Therapeutics) or a combination thereof.

[0075] Non-limiting examples of suitable cyclophilin inhibitors include alisporovir (Novartis

& Debiopharm), NM-811 (Novartis), SCY-635 (Scynexis), or a combination thereof.

[0076] Non-limiting examples of suitable HCV entry inhibitors include ITX-4520 (iTherx),
ITX-5061 (iTherx), or a combination thereof.

[0077] Specific examples of other DAA agents that are suitable for the present methods
include, but are not limited to, AP-HO0S5, A-831 (Arrow Therapeutics) (NS5SA inhibitor), A-
689 (Arrow Therapeutics) (NSSA inhibitor), INX08189 (Inhibitex) (polymerase inhibitor),
ITMN-191 (Intermune/Roche) (NS3/4A Protease inhibitor), VBY-376 (Protease Inhibitor)
(Virobay), ACH-1625 (Achillion, Protease inhibitor), IDX136 (Idenix, Protease Inhibitor),
IDX316 (Idenix, Protease inhibitor), VX-813 (Vertex), SCH 900518 (Schering-Plough),
TMC-435 (Tibotec), ITMN-191 (Intermune, Roche), MK-7009 (Merck), IDX-PI (Novartis),
R7128 (Roche), PF-868554 (Pfizer) (non-nucleoside polymerase inhibitor), PF-4878691
(Pfizer), 1IDX-184 (Idenix), IDX-375 (Idenix, NS5B polymerase inhibitor), PPI-461
(Presidio), BILB-1941 (Boehringer Ingelheim), GS-9190 (Gilead), BMS-790052 (BMS),
CTS-1027 (Conatus), GS-9620 (Gilead), PF-4878691 (Pfizer), RO5303253 (Roche), ALS-
2200 (Alios BioPharma/Vertex), ALS-2158 (Alios BioPharma/Vertex), GSK62336805

(GlaxoSmithKline), or any combinations thereof.
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[0078] In some embodiments, the present technology features methods for treating
patients with genotype 1, such as la or 1b, HCV infection. The methods comprise
administering to such a patient a combination of at least 2 DAAs and ribavirin for no more
than 12 weeks, preferably no more than 8 weeks, wherein the treatment does not include
administration of interferon. Patients with genotype 1, such as la or 1b, infection can be
treated with a combination of at least 2 DAAs without interferon where the at least two
DAAs include therapeutic agent 1 and therapeutic agent 2 with ribavirin. Therapeutic agent
1 and therapeutic agent 2 with ribavirin can be administered in therapeutically effective
amounts to provide a SVR (for example, a SVRE, SVR12, SVRI16, or SVR24) after a
treatment duration of no more than 12 weeks (e.g., the duration being 12 weeks), preferably
no more than 8 weeks (e.g., the duration being § weeks). The patients may be treatment
naive patients or treatment experienced HCV patients. The treatment duration can be no
more than 12 weeks, including but not limited to, no more than 11 weeks, no more than 10
weeks, no more than 9 weeks, but preferably no more than 8§ weeks, no more than 7 weeks,
no more than 6 weeks, no more than 5 weeks, no more than t 4 weeks, or no more than 3
weeks, e.g., the duration being 12 weeks, or the duration being 8 weeks. Therapeutic agent 1
can be provided in a total daily dosage of an amount from about 5 mg to about 300 mg,
alternatively from about 5 mg to about 250 mg, alternatively from about 25 mg to about 100
mg. The total daily dosage of therapeutic agent 1 can be, but is not limited to, for example,
about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 40
mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100 mg, about
110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150 mg, about 160
mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220
mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, or about 300
mg. Therapeutic agent 2 can be administered with therapeutic agent 1 in any of the dosages
of therapeutic agent 1 described above. Therapeutic agent 2 can be provided in combination
with therapeutic agent 1 in a total daily dose of therapeutic agent 2 of an amount from about
100 mg to about 1800 mg, preferably from about 100 mg to about 800 mg, more preferably
about 200 mg to about 800 mg. The total daily dosage of therapeutic agent 2 can be, but is
not limited to, for example, about 100 mg, about 200 mg, about 250 mg, about 300 mg, about

400 mg, about 500 mg, about 600 mg, about 700 mg, about 800 mg, about 900 mg, about
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1000 mg, about 1500 mg, or 1800 mg. Some suitable examples include, but are not limited
to, therapeutic 1 provided in a total daily dose of from about 5 mg to about 250 mg and
therapeutic agent 2 provided in a total daily dose of from about 100 mg to about 600 mg or
from 200 mg to 800 mg. In some embodiments, therapeutic 1 is provided in a total daily
dose from 25 mg to about 200 mg, and therapeutic agent 2 is provided in an amount of about
100 mg to about 600 mg. In one embodiment, the total daily dose of therapeutic agent 1 is
50 mg. Suitably, ribavirin may be administered in connection with therapeutic agent 1 and
therapeutic agent 2 at any of the dosages described above. Suitable total daily dosages of
ribavirin can be based on the weight of the patient and include, but are not limited to, from
about 400 mg to about 1400 mg, preferably from about 800 mg to about 1200 mg, including,
for example, about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a
patient > 75 kg. In some embodiments, ritonavir can be either co-administered or
administered separately with therapeutic agent 1. Suitable dosages of ritonavir include, but
are not limited to, from about 50 mg to about 400 mg per day, preferably about 100 mg per
day. In some embodiments, if the treatment regimen of the present technology does not
provide the desired SVR after treatments of no more than 12 weeks, the patient may be

treated with interferon-containing regimen.

[0079] In some embodiments, the present technology features methods for treating
patients with genotype 2 or 3 HCV infection. The methods comprise administering to such a
patient a combination of at least 2 DAAs and ribavirin for no more than 12 weeks (e.g., the
duration being 12 weeks), preferably no more than 8 weeks (e.g., the duration being 8
weeks), wherein the treatment does not include administration of interferon. Patients with
genotype 2 or 3 HCV infection can be treated with a combination of at least 2 DAAs without
interferon where the at least two DAAs include therapeutic agent 1 and therapeutic agent 2
with ribavirin. Therapeutic agent 1 and therapeutic agent 2 can be administered in
therapeutically effective amounts to provide a SVR (for example, a SVR8, SVR12, SVR16,
or SVR24) with a treatment duration of no more than 12 weeks, preferably no more than §
weeks. The patients may be treatment naive HCV patients or treatment experienced HCV
patients. The treatment duration can be no more than 12 weeks, including but not limited to,
no more than 11 weeks, no more than 10 weeks, no more than 9 weeks, but preferably no

more than 8 weeks, no more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no
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more than 4 weeks, or no more than 3 weeks, e.g., the duration being 12 weeks, or the
duration being 8 weeks. Therapeutic agent 1 can be provided in a total daily dosage of an
amount from about 5 mg to about 300 mg, alternatively from about 5 mg to about 250 mg,
alternatively from about 25 mg to about 100 mg. The total daily dosage of therapeutic agent
1 can be, but is not limited to, for example, about 5 mg, about 10 mg, about 15 mg, about 20
mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about
80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 125 mg, about 130
mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190
mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250
mg, about 260 mg, about 270 mg, about 300 mg. Therapeutic agent 2 can be administered in
connection with therapeutic agent 1 in any of the dosages described above. Therapeutic
agent 2 can be provided in combination with therapeutic agent 1 in a total daily dose of
therapeutic agent 2 of an amount from about 100 mg to about 1800 mg, preferably from
about 100 mg to about 800 mg, more preferably about 200 mg to about 800 mg. The total
daily dosage of therapeutic agent 2 can be, but is not limited to, about 100 mg, about 200 mg,
about 250 mg, about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg,
about 800 mg, about 900 mg, about 1000 mg, about 1500 mg, or 1800 mg. Some suitable
examples include, but are not limited to, for example, therapeutic 1 provided in a total daily
dose from about 5 mg to about 250 mg and therapeutic agent 2 provided in a total daily dose
of from about 100 mg to about 600 mg or from 200 mg to 800 mg. In some embodiments,
therapeutic 1 is provided in a total daily dose from about 25 mg to about 200 mg, and
therapeutic agent 2 is provided in an amount of about 100 mg to about 600 mg. In one
embodiment, the total daily dose of therapeutic agent 1 is 50 mg. Suitably, ribavirin may be
administered in connection with therapeutic agent 1 and therapeutic agent 2 in any
combination of suitable dosages described above. Suitable total daily dosages of ribavirin
can be based on the weight of the patient and include, but are not limited to, from about 400
mg to about 1400 mg, preferably from about 800 mg to about 1200 mg, including, for
example, about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a patient
> 75 kg. In some embodiments, ritonavir can be either co-administered or administered
separately with therapeutic agent 1. Suitable dosages of ritonavir include, from about 50 mg

to about 400 mg per day, preferably about 100 mg per day. In some embodiments, if the
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treatment regimen of the present technology does not provide the desired SVR after
treatments of no more than 12 weeks, the patient may be treated with interferon-containing

regimen.

[0080] In some embodiments, the present technology features methods for treating patients
with HCV infection. The methods comprise administering to such a patient a combination of
at least 2 DAAs and ribavirin for no more than 12 weeks (e.g., the duration being 12 weeks),
preferably no more than 8 weeks (e.g., the duration being 8 weeks), wherein the treatment
does not include administration of interferon. The combination comprises therapeutic agent
1, therapeutic agent 2 and ribavirin. Suitably, the patient may be a treatment naive patient, a
treatment experienced patient or an interferon nonresponder. In some embodiments, the
patient is infected with HCV genotype 1, such as genotype la. In some embodiments, the
patient is infected with HCV genotype 1b. In some embodiments, the patient is infected with
HCYV genotype 2 or 3, such as 2a or 2b. In some other embodiments, the patient is infected
with HCV genotype 3a. The treatment according to this aspect of the technology can also be
effective against other HCV genotypes. The treatment duration can be for no more than 12
weeks, preferably no more than 8 weeks, including but not limited to, no more than 11
weeks, no more than 10 weeks, no more than 9 weeks, but preferably no more than 8 weeks,
no more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4 weeks,
or no more than 3 weeks, e.g., the duration being 12 weeks, or the duration being 8 weeks.
Therapeutic agent 1 and therapeutic agent 2 can be administered in therapeutically effective
amounts to provide a SVR (for example, a SVRE, SVR12, SVR 16, or SVR 24) after
treatment duration of no more than 12 weeks, preferably no more than 8 weeks. Therapeutic
agent 1 can be provided in a total daily dosage of an amount from about 5 mg to about 300
mg, alternatively from about 5 mg to about 250 mg, alternatively from about 25 mg to about
100 mg. The total daily dosage of therapeutic agent 1 can be, but is not limited to, for
example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg,
about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100
mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150
mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210
mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270

mg, or about 300 mg. Therapeutic agent 2 can be administered with therapeutic agent 1 in
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any of the dosages described above. Therapeutic agent 2 can be provided in combination
with therapeutic agent | in a total daily dosage of an amount of from about 100 mg to about
1800 mg, preferably from about 100 mg to about 800 mg, more preferably about 200 mg to
about 800 mg. The total daily dosage of therapeutic agent 2 can be, but is not limited to, for
example, about 100 mg, about 200 mg, about 250 mg, about 300 mg, about 400 mg, about
500 mg, about 600 mg, about 700 mg, about §00 mg, about 900 mg, about 1000 mg. Some
suitable examples include, but are not limited to, therapeutic 1 provided in a total daily dose
from about 5 mg to about 250 mg and therapeutic agent 2 provided in a total daily dose of
from about 100 mg to about 600 mg. In some embodiments, therapeutic 1 is provided in a
total daily dose from 25 mg to about 200 mg, and therapeutic agent 2 is provided in an
amount of about 100 mg to about 600 mg or from about 200 mg to about §00 mg. In one
embodiment, the total daily dose of therapeutic agent 1 is 50 mg. Suitably, ribavirin may be
administered in connection with therapeutic agent 1 and therapeutic agent 2 at any
combination of the dosages described above. Suitable total daily dosages of ribavirin can be
based on the weight of the patient and include, but are not limited to, from about 400 mg to
about 1400 mg, preferably from about 8§00 mg to about 1200 mg, including, for example,
about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a patient > 75 kg.
In some embodiments, if the treatment regimen of the present technology does not provide
the desired SVR after a treatment duration of no more than 12 weeks, the patient may be

treated with interferon-containing regimen.

[0081] In some embodiments, the present technology features methods for treating patients
with HCV infection who are not candidates for interferon treatment. The methods comprise
administering to such a patient a combination of at least 2 DAAs and ribavirin for no more
than 12 weeks (e.g., the duration being 12 weeks), preferably no more than 8 weeks (e.g., the
duration being 8 weeks), wherein the treatment does not include administration of interferon.
Patients who are not candidates for interferon treatment include, but are not limited to, one or
more of the following groups: patients intolerant to interferon, patients who refuse to take
interferon treatment, patients with medical conditions which preclude them from taking
interferon, and patients who have an increased risk of side effects or infection by taking
interferon. A non-candidate for interferon treatment can be infected with HCV genotype 1 or

2, for example, genotype la or 1b. A non-candidate for interferon treatment can be infected
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with HCV genotype 2, for example, genotype 2a or 2b. The treatment according to this
aspect of the technology can also be effective against other HCV genotypes. In some
embodiments, non-candidate for interferon treatment patients can be treated with a
combination of at least 2 DAAs without interferon and with ribavirin for a treatment duration
of no more than 12 weeks, including but not limited to, no more than 11 weeks, no more than
10 weeks, no more than 9 weeks, but preferably no more than 8 weeks, no more than 7
weeks, no more than 6 weeks, no more than 5 weeks, no more than 4 weeks, or no more than
3 weeks, e.g., the duration being 12 weeks, or the duration being 8 weeks. The at least two
DAAs include at least one HCV protease inhibitor and at least one HCV polymerase
inhibitor. Suitably, the at least one HCV protease inhibitor can be therapeutic agent 1 and the
at least one HCV polymerase inhibitor can be therapeutic agent 2. Therapeutic agent 1 and
therapeutic agent 2 can be administered in therapeutically effective amounts to provide a
SVR after a treatment duration of no more than 12 weeks, preferably no more than 8 weeks.
Therapeutic agent 1 can be provided in a total daily dosage amount from about 5 mg to about
300 mg, alternatively from about 5 mg to about 250 mg, alternatively from about 25 mg to
about 100 mg. The total daily dosage of therapeutic agent 1 can be, but is not limited to, for
example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg,
about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100
mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150
mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210
mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270
mg, or about 300 mg. Therapeutic agent 2 can be administered with therapeutic agent 1 with
therapeutic agent 1 administered at any of the dosages described above. Therapeutic agent 2
can be provided in combination with therapeutic agent 1 in a total daily dosage of an amount
of therapeutic agent 2 from about 100 mg to about 1800 mg, preferably from about 100 mg to
about 800 mg, more preferably about 200 mg to about 800 mg. The total daily dosage of
therapeutic agent 2 can be, but is not limited to, for example, about 100 mg, about 200 mg,
about 250 mg, about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg,
about 800 mg, about 900 mg, or about 1000 mg. Some suitable examples include, but are not
limited to, therapeutic 1 provided in a total daily dose from about 5 mg to about 250 mg and

therapeutic agent 2 is provided in a total daily dose of from about 100 mg to about 600 mg or
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from 200 mg to 800 mg. In some embodiments, therapeutic 1 is provided in a total daily
dose from 25 mg to about 200 mg. and therapeutic agent 2 is provided in an amount from
about 100 mg to about 600 mg or from about 200 mg to about 800 mg. In one embodiment,
the total daily dose of therapeutic agent 1 is 50 mg. Suitably, ribavirin may be administered
in connection with therapeutic agent 1 and therapeutic agent 2 at any of the dosages
described above. Suitable total daily dosages of ribavirin can be based on the weight of the
patient and include, but are not limited to, from about 400 mg to about 1400 mg, preferably
from about 800 mg to about 1200 mg, including, for example, about 1000 mg per day for a
patient < 75 kg or about 1200 mg per day for a patient > 75 kg. In some embodiments, if the
treatment regimen of the present technology does not provide the desired SVR after
treatments of no more than 12 weeks, the patient may be treated with interferon-containing

regimen.

[0082] In another aspect, the present technology features methods for treating patients with
HCV infection. The methods comprise administering to such a patient a combination of at
least 2 DAAs and ribavirin for no more than 12 weeks (e.g., the duration being 12 weeks),
preferably no more than 8 weeks (e.g., the duration being 8§ weeks), wherein the treatment
does not include administration of interferon. The combination comprises therapeutic agent
1, therapeutic agent 2, therapeutic agent 4 and ribavirin. In some embodiments, the patient is
infected with HCV genotype 1, such as genotype la. The treatment according to this aspect
of the technology can also be effective against other HCV genotypes.  The treatment
duration can be no more than 12 weeks, including but not limited to, no more than 11 weeks,
no more than 10 weeks, no more than 9 weeks, but preferably no more than 8 weeks, no
more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4 weeks, or
no more than 3 weeks, e.g., the duration being 12 weeks or the duration being 8 weeks.
Therapeutic agent 1, therapeutic agent 2, and therapeutic agent 3 can be provided in effective
amounts to provide a SVR (for example, a SVR8, SVR12, SVRI16, or SVR24) after a
treatment duration of no more than 12 weeks, preferably no more than § weeks. Therapeutic
agent 1 can be provided in a total daily dosage of from about 5 mg to about 300 mg,
alternatively from about 5 mg to about 250 mg, alternatively from about 25 mg to about 100
mg. The total daily dosage of therapeutic agent 1 can be, but is not limited to, for example,

about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 40
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mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100 mg, about
110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150 mg, about 160
mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220
mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 300
mg. Therapeutic agent 2 can be administered with therapeutic agent 1 with therapeutic agent
1 being administered in any of the dosages described above. Therapeutic agent 2 can be
provided in combination with therapeutic agent 1 in a total daily dosage of therapeutic agent
2 from about 100 mg to about 1800 mg, preferably from about 100 mg to about 800 mg,
more preferably about 200 mg to about 800 mg. The total daily dosage of therapeutic agent 2
can be, but is not limited to, for example, about 100 mg, about 200 mg, about 250 mg, about
300 mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about §00 mg, about 900
mg, or about 1000 mg. Therapeutic agent 4 can be provided in combination with therapeutic
agent 1 and therapeutic agent 2 in which therapeutic agent 1 and therapeutic agent 2 are
administered in any combination of the dosages for therapeutic agent 1 and therapeutic agent
2 described above. Therapeutic agent 4 can be provided in combination with therapeutic
agent 1 and therapeutic agent 2 in a total daily dose of therapeutic agent 4 of an amount from
about 5 mg to about 350 mg, preferably about 5 mg to about 300 mg, more preferably about
25 mg to about 200 mg. The total daily dosage of therapeutic agent 4 can be, but are not
limited to, for example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg,
about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 75 mg, about §0
mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 120 mg, about 130 mg,
about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg,
about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg,
about 260 mg, about 270 mg, about 280 mg, about 290 mg, about 300 mg, about 310 mg,
about 320 mg, about 330 mg, about 340 mg, or about 350 mg. In some embodiments,
ritonavir can be either co-administered or administered separately with therapeutic agent 1.
Suitable dosages of ritonavir include, from about 50 mg to about 400 mg per day, preferably
about 100 mg per day. Some suitable examples include, but are not limited to, therapeutic 1
provided in a total daily dose from about 5 mg to about 250 mg, therapeutic agent 2 provided
in a total daily dose of from about 100 mg to about 600 mg or from about 200 mg to about

800 mg, and therapeutic agent 4 provided in a total daily dose from about 5 mg to about 200
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mg. In some embodiments, therapeutic 1 is provided in a total daily dose from 25 mg to
about 200 mg, therapeutic agent 2 is provided in a total daily dose from about 100 mg to
about 600 mg or from about 200 mg to about 800 mg, and therapeutic agent 4 is provided in
a total daily dose from about 25 mg to about 200 mg. In one embodiment, the total daily
dose of therapeutic agent 1 is 50 mg. Suitably, ribavirin may be administered in connection
with therapeutic agent 1, therapeutic agent 2, and therapeutic agent 4 in which therapeutic
agent 1, therapeutic agent 2, and therapeutic agent 4 are administered in any combination of
the dosages described above. Suitable total daily dosages of ribavirin can be based on the
weight of the patient and include, but are not limited to, from about 400 mg to about 1400
mg, preferably from about 800 mg to about 1200 mg, including, for example, about 1000 mg
per day for a patient < 75 kg or about 1200 mg per day for a patient > 75 kg. Suitably, in
some embodiments, the patient may be a treatment naive patient, a treatment experienced
patient, or an interferon nonresponder. In some embodiments, if the treatment regimen of the
present technology does not provide the desired SVR after treatments of 12 weeks, the

patient may be treated with interferon-containing regimen.

[0083] In some embodiments, the present technology features methods for treating patients
with genotype 1, such as genotype la or 1b, HCV infection. The methods comprise
administering to such a patient a combination of at least 2 DAAs and ribavirin for no more
than 12 weeks (e.g., the duration being 12 weeks), preferably no more than 8 weeks (e.g., the
duration being 8 weeks), wherein the treatment does not include administration of interferon.
The combination comprises therapeutic agent 1, therapeutic agent 3 and ribavirin. The
treatment duration may be no more than 12 weeks, including but not limited to, no more than
Il weeks, no more than 10 weeks, no more than 9 weeks, but preferably no more than §
weeks, no more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4
weeks, or no more than 3 weeks, e.g., the duration being 12 weeks, or the duration being 8
weeks. In some embodiments, therapeutic agent 1 can be provided in a total daily dosage of
from about 5 mg to about 300 mg, alternatively from about 5 mg to about 250 mg,
alternatively from about 25 mg to about 100 mg. The total daily dosage of therapeutic agent
1 can be, but is not limited to, for example, about 5 mg, about 10 mg, about 15 mg, about 20
mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about
80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 125 mg, about 130
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mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190
mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250
mg, about 260 mg, about 270 mg, or about 300 mg. Therapeutic agent 3 can be administered
in connection with therapeutic agent 1 with therapeutic agent 1 being administered at any of
the dosages of described above. Therapeutic agent 3 can be provided in combination with
therapeutic agent 1, wherein therapeutic agent 3 is administered in a total daily dosage from
about 50 mg to about 1000 mg, preferably from about 50 mg to about 600 mg, alternatively
from about 100 mg to about 600 mg. The total daily dosage of therapeutic agent 3 can be, but
is not limited to, for example, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about
90 mg, about 100 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 160

mg, about 170 mg, about 180 mg, about 190 mg, about 220

about 200 mg, about 210 mg,

mg,
mg,
mg,
mg,
mg,
mg,

mg,

about 230 mg,
about 290 mg,
about 350 mg,
about 410 mg,
about 470 mg,
about 530 mg,
about 590 mg,

about 240 mg,
about 300 mg,
about 360 mg,
about 420 mg,
about 480 mg,
about 540 mg,
about 600 mg,

about 250 mg,
about 310 mg,
about 370 mg,
about 430 mg,
about 490 mg,
about 550 mg,

about 610 mg,

about 260 mg,
about 320 mg,
about 380 mg,
about 440 mg,
about 500 mg,
about 560 mg,
about 620 mg,

about 270 mg,
about 330 mg,
about 390 mg,
about 450 mg,
about 510 mg,
about 570 mg,
about 630 mg,

about 280
about 340
about 400
about 460
about 520
about 580
about 650

mg, about 700 mg, about 750 mg, about 800 mg, about 850 mg, about 900 mg, about 950
mg, or about 1000 mg. Ribavirin can be administered either at the same time or at a separate
time than therapeutic agent 1 and therapeutic agent 3; and therapeutic agent 1 and therapeutic
agent 3 can be administered in any of the suitable dosages of therapeutic agent 1 or
therapeutic agent 3 recited above. Suitable total daily dosages of ribavirin can be based on
the weight of the patient and include, but are not limited to, from about 400 mg to about 1400
mg, preferably from about 800 mg to about 1200 mg, including, for example, about 1000 mg
per day for a patient < 75 kg or about 1200 mg per day for a patient > 75 kg. In some
embodiments, ritonavir can be either co-administered or administered separately with
therapeutic agent 1. Suitable dosages of ritonavir include, from about 50 mg to about 400 mg
per day, preferably about 100 mg per day. In some embodiments, if the treatment regimen of
the present technology does not provide the desired SVR after treatments of no more than 12

weeks, the patient may be treated with interferon-containing regimen.
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[0084] In some embodiments, the present technology features methods for treating
patients with genotype 2 or 3, such as genotype 2a, 2b or 3a, HCV infection. The methods
comprise administering to such a patient a combination of at least 2 DAAs and ribavirin for
no more than 12 weeks (e.g., the duration being 12 weeks), preferably no more than 8 weeks
(e.g., the duration being 8 weeks), wherein the treatment does not include administration of
interferon. The combination comprises therapeutic agent 1, therapeutic agent 3 and ribavirin.
The treatment duration can be no more than 12 weeks, including but not limited to, no more
than 11 weeks, no more than 10 weeks, no more than 9 weeks, but preferably no more than 8
weeks, no more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4
weeks, or no more than 3 weeks, e.g., the duration being 12 weeks, or the duration being 8
weeks. Therapeutic agent 1 and therapeutic agent 3 and ribavirin can be administered in
therapeutically effective amounts to provide a SVR (for example, a SVRE, SVR12, SVR16
or SVR24) in a treatment duration of no more than 12 weeks, preferably no more than §
weeks. In some embodiments, therapeutic agent 1 can be provided in a total daily dosage of
an amount from about 5 mg to about 300 mg, alternatively from about 5 mg to about 250 mg,
alternatively from about 25 mg to about 100 mg. The total daily dosage of therapeutic agent
1 can be, but is not limited to, for example, about 5 mg, about 10 mg, about 15 mg, about 20
mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about
80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 125 mg, about 130
mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190
mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250
mg, about 260 mg, about 270 mg, or about 300 mg. Therapeutic agent 3 can be administered
with therapeutic agent 1 with therapeutic agent 1 being administered at any of the dosages
described above. Therapeutic agent 3 can be provided in combination with therapeutic agent
1, wherein therapeutic agent 3 is administered in a total daily dosage of therapeutic agent 3
from about 50 mg to about 1000 mg, preferably from about 50 mg to about 600 mg,
alternatively from about 100 mg to about 600 mg. The total daily dosage of therapeutic agent
3 can be, but is not limited to, for example, about 50 mg, about 60 mg, about 70 mg, about 80
mg, about 90 mg, about 100 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg,
about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg,
about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg,
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about 280 mg,
about 340 mg,
about 400 mg,
about 460 mg,
about 520 mg,
about 580 mg,
about 650 mg,

about 290 mg,
about 350 mg,
about 410 mg,
about 470 mg,
about 530 mg,
about 590 mg,
about 700 mg,

about 300 mg,
about 360 mg,
about 420 mg,
about 480 mg,
about 540 mg,
about 600 mg,
about 750 mg,

about 310 mg,
about 370 mg,
about 430 mg,
about 490 mg,
about 550 mg,
about 610 mg,
about 800 mg,

about 320 mg,
about 380 mg,
about 440 mg,
about 500 mg,
about 560 mg,
about 620 mg,
about 850 mg,

about 330 mg,
about 390 mg,
about 450 mg,
about 510 mg,
about 570 mg,
about 630 mg,
about 900 mg,

about 950 mg, or about 1000 mg. Ribavirin can be administered either at the same time or at
a separate time than therapeutic agent 1 and therapeutic agent 3; and therapeutic agent 1 and
therapeutic agent 3 can be administered in any combination of dosage of therapeutic agent 1
or therapeutic agent 3 recited above. Suitable total daily dosages of ribavirin can be based on
the weight of the patient and include, but are not limited to, from about 400 mg to about 1400
mg, preferably from about 800 mg to about 1200 mg, including, for example, about 1000 mg
per day for a patient < 75 kg or about 1200 mg per day for a patient > 75 kg. In some
embodiments, ritonavir can be either co-administered or administered separately with
therapeutic agent 1. Suitable dosages of ritonavir include, from about 50 mg to about 400 mg
per day, preferably about 100 mg per day. In some embodiments, if the treatment regimen of
the present technology does not provide the desired SVR after treatments of no more than 12

weeks, the patient may be treated with interferon-containing regimen.

[0085] In some embodiments, the present technology features methods for treating patients
with HCV infection. The methods comprise administering to such a patient a combination of
at least 2 DAAs and ribavirin for no more than 12 weeks (e.g., the duration being 12 weeks),
preferably no more than 8 weeks (e.g., the duration being 8 weeks), wherein the treatment
does not include administration of interferon. The combination comprises therapeutic agent
1, therapeutic agent 3 and ribavirin. Suitably, the patient may be a treatment naive patient, a
treatment experienced patient or an interferon nonresponder. In some embodiments, the
patient is infected with HCV genotype 1, such as genotype la. In some embodiments, the
patient is infected with HCV genotype 1Ib. In some other embodiments, the patient is
infected with HCV genotype 2 or 3, such as 2a or 2b. In some other embodiments, the patent
is infected with HCV genotype 3a. The treatment according to this aspect of the technology

can also be effective against other HCV genotypes. The treatment duration can be no more
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than 12 weeks, including but not limited to, no more than 11 weeks, no more than 10 weeks,
no more than 9 weeks, but preferably no more than 8 weeks, no more than 7 weeks, no more
than 6 weeks, no more than 5 weeks, no more than 4 weeks, or no more than 3 weeks, e.g.,
the duration being 12 weeks, or the duration being 8 weeks. In some embodiments,
therapeutic agent 1 can be provided in a total daily dosage from about 5 mg to about 300 mg,
alternatively from about 5 mg to about 250 mg, alternatively from about 25 mg to about 100
mg. The total daily dosage of therapeutic agent 1 can be, but is not limited to, for example,
about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 40
mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100 mg, about
110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150 mg, about 160
mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220
mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, or about 300
mg. Therapeutic agent 3 can be administered in connection with therapeutic agent 1 with
therapeutic agent 1 being administered at any of the dosages described above. Therapeutic
agent 3 can be provided in combination with therapeutic agent 1, wherein therapeutic agent 3
is administered in a total daily dosage from about 50 mg to about 1000 mg, preferably from
about 50 mg to about 600 mg, alternatively from about 100 mg to about 600 mg. The total
daily dosage of therapeutic agent 3 can be, but is not limited to, for example, about 50 mg,
about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100 mg, about 120 mg, about
130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190
about 250
about 310

mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg,

mg,
mg,
mg,
mg,
mg,
mg,
mg,

mg,

about 260 mg,
about 320 mg,
about 380 mg,
about 440 mg,
about 500 mg,
about 560 mg,
about 620 mg,

about 270 mg,
about 330 mg,
about 390 mg,
about 450 mg,
about 510 mg,
about 570 mg,
about 630 mg,

about 280 mg,
about 340 mg,
about 400 mg,
about 460 mg,
about 520 mg,
about 580 mg,
about 650 mg,

about 290 mg,
about 350 mg,
about 410 mg,
about 470 mg,
about 530 mg,
about 590 mg,
about 700 mg,

about 300 mg,
about 360 mg,
about 420 mg,
about 480 mg,
about 540 mg,
about 600 mg,
about 750 mg,

about 370
about 430
about 490
about 550
about 610
about 800

about 850 mg, about 900 mg, about 950 mg, or about 1000 mg. Ribavirin can be

administered either at the same time or at a separate time than therapeutic agent 1 and

therapeutic agent 3; and therapeutic agent 1 and therapeutic agent 3 can be administered in
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any combination of the suitable dosages recited above. Suitable total daily dosages of
ribavirin can be based on the weight of the patient and include, but are not limited to, from
about 400 mg to about 1400 mg, preferably from about 800 mg to about 1200 mg, including,
for example, about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a
patient > 75 kg. In some embodiments, ritonavir can be either co-administered or
administered separately with therapeutic agent 1. Suitable dosages of ritonavir include, from
about 50 mg to about 400 mg per day, preferably about 100 mg per day. In some
embodiments, if the treatment regimen of the present technology does not provide the desired
SVR after treatments of no more than 12 weeks, the patient may be treated with interferon-

containing regimen.

[0086] In some embodiments, the present technology features methods for treating patients
with HCV infection who are not candidates for interferon treatment. The methods comprise
administering to such a patient a combination of at least 2 DAAs and ribavirin for no more
than 12 weeks (e.g., the duration being 12 weeks), preferably no more than 8 weeks (e.g., the
duration being 8 weeks), wherein the treatment does not include administration of interferon.
The combination comprises therapeutic agent 1, therapeutic agent 3 and ribavirin. Patients
who are not candidates for interferon treatment include, but are not limited to, one or more of
the following groups: patients intolerant to interferon, patients who refuse to take interferon
treatment, patients with medical conditions which preclude them from taking interferon, and
patients who have an increased risk of side effects or infection by taking interferon. In some
embodiments, the patient is infected with HCV genotype 1, such as genotype la. In some
embodiments, the patient is infected with HCV genotype 1b. In some other embodiments,
the patient is infected with HCV genotype 2 or 3, such as 2a or 2b. In some other
embodiments, the patent is infected with HCV genotype 3a. The treatment according to this
aspect of the technology can also be effective against other HCV genotypes. The treatment
duration can be no more than 12 weeks, including but not limited to, no more than 11 weeks,
no more than 10 weeks, no more than 9 weeks, but preferably patients who are more than 8§
weeks, no more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4
weeks, or no more than 3 weeks, e.g., the duration being 12 week, or the duration being 8
weeks. In some embodiments, therapeutic agent 1 can be provided in a total daily dosage of

an amount from about 5 mg to about 300 mg, alternatively from about 5 mg to about 250 mg,
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alternatively from about 25 mg to about 100 mg. The total daily dosage of therapeutic agent
I can be, but is not limited to, for example, about 5 mg, about 10 mg, about 15 mg, about 20
mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about
80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 125 mg, about 130
mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190
mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250
mg, about 260 mg, about 270 mg, or about 300 mg. Therapeutic agent 3 can be administered
with therapeutic agent 1 with therapeutic agent 1 being administered at any of the dosages
described above. Therapeutic agent 3 can be provided in combination with therapeutic agent
1, wherein therapeutic agent 3 is administered in a total daily dosage of therapeutic agent 3
from about 50 mg to about 1000 mg, preferably from about 50 mg to about 600 mg,
alternatively from about 100 mg to about 600 mg. The total daily dosage of therapeutic agent
3 can be, but is not limited to, for example, about 50 mg, about 60 mg, about 70 mg, about 80
mg, about 90 mg, about 100 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg,
about 160 mg, about 170 mg,

about 180 mg, about 190 mg, about 200 mg, about 210 mg,

about 220 mg,
about 280 mg,
about 340 mg,
about 400 mg,
about 460 mg,
about 520 mg,
about 580 mg,
about 650 mg,

about 230 mg,
about 290 mg,
about 350 mg,
about 410 mg,
about 470 mg,
about 530 mg,
about 590 mg,
about 700 mg,

about 240 mg,
about 300 mg,
about 360 mg,
about 420 mg,
about 480 mg,
about 540 mg,
about 600 mg,
about 750 mg,

about 250 mg,
about 310 mg,
about 370 mg,
about 430 mg,
about 490 mg,
about 550 mg,
about 610 mg,
about 800 mg,

about 260 mg,
about 320 mg,
about 380 mg,
about 440 mg,
about 500 mg,
about 560 mg,
about 620 mg,
about 850 mg,

about 270 mg,
about 330 mg,
about 390 mg,
about 450 mg,
about 510 mg,
about 570 mg,
about 630 mg,
about 900 mg,

about 950 mg, or about 1000 mg. Ribavirin can be administered either at the same time or at
a separate time than therapeutic agent 1 and therapeutic agent 3; and therapeutic agent 1 and
therapeutic agent 3 can be administered in any combination of dosages of therapeutic agent 1
and therapeutic agent 3 recited above. Suitable total daily dosages of ribavirin can be based
on the weight of the patient and include, but are not limited to, from about 400 mg to about
1400 mg, preferably from about 800 mg to about 1200 mg, including, for example, about
1000 mg per day for a patient < 75 kg or about 1200 mg per day for a patient > 75 kg. In

some embodiments, ritonavir can be either co-administered or administered separately with
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therapeutic agent 1. Suitable dosages of ritonavir include, from about 50 mg to about 400 mg

per day, preferably about 100 mg per day.

[0087] In some embodiments, the present technology features methods for treating
patients with HCV genotype 1, such as la or 1b, infection. The methods comprise
administering to such a patient a combination of at least 2 DAAs and ribavirin for no more
than 12 weeks (e.g., the duration being 12 weeks), preferably no more than 8 weeks (e.g., the
duration being 8 weeks), wherein the treatment does not include administration of interferon.
The combination comprises therapeutic agent 1, therapeutic agent 4 and ribavirin.  Patients
with genotype la or 1b infection can be treated with a combination of at least 2 DAAs
without interferon in which the at least two DAAs include therapeutic agent 1 and therapeutic
agent 4 with ribavirin. Therapeutic agent 1 and therapeutic agent 4 can be administered in
therapeutically effective amounts to provide a SVR (for example, a SVR8, SVR12, SVR16,
or SVR24) in a treatment duration of no more than 12 weeks, preferably no more than 8
weeks. The patients may be treatment naive patients or treatment experienced patients. The
treatment duration can be no more than 12 weeks, including but not limited to, no more than
11 weeks, no more than 10 weeks, no more than 9 weeks, but preferably no more than 8
weeks, no more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4
weeks, or no more than 3 weeks, e.g., the duration being 12 weeks, or the duration being 8
weeks. Therapeutic agent 1 can be provided in a total daily dosage from about 5 mg to about
300 mg, alternatively from about 5 mg to about 250 mg, alternatively from about 25 mg to
about 100 mg. The total daily dosage of therapeutic agent 1 can be, but is not limited to, for
example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg,
about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100
mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150
mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210
mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270
mg, or about 300 mg. Therapeutic agent 4 can be administered in connection with
therapeutic agent 1 where therapeutic agent 1 is administered in any of the dosages described
above. Therapeutic agent 4 can be provided in combination with therapeutic agent 1 in a
total daily dose of therapeutic agent 4 of from about 5 mg to about 350 mg, preferably about
5 mg to about 350 mg, more preferably about 25 mg to about 200 mg. The total daily dosage
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of therapeutic agent 4 can be, but is not limited to, for example, about 5 mg, about 10 mg,
about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60
mg, about 70 mg, about 75 mg, about 80 mg, about 90 mg, about 100 mg, about 110 mg,
about 120 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 160 mg,
about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220 mg,
about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 280 mg,
about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, or
about 350 mg. In some embodiments, ritonavir can be either co-administered or
administered separately with therapeutic agent 1. Suitable dosages of ritonavir include, from
about 50 mg to about 400 mg per day, preferably about 100 mg per day. In suitable
embodiments, therapeutic agent 1 and therapeutic agent 4 are administered once a day.
Suitably, ribavirin may be administered in connection with therapeutic agent 1 and
therapeutic agent 4 where therapeutic agent 1 and therapeutic agent 4 are administered in any
combination of the suitable dosages detailed above. Suitable total daily dosages of ribavirin
can be based on the weight of the patient and include, but are not limited to, from about 400
mg, to about 1400 mg, preferably from about 800 mg to about 1200 mg, including, for
example, about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a patient
>75 kg.

[0088] In some embodiments the present technology features methods for treating patients
with HCV infection. The methods comprise administering to such a patient a combination of
at least 2 DAAs and ribavirin for no more than 12 weeks (e.g., the duration being 12 weeks),
preferably no more than 8§ weeks (e.g., the duration being 8 weeks), wherein the treatment
does not include administration of interferon. The combination comprises therapeutic agent
1, therapeutic agent 4 and ribavirin.  The patients may be treatment naive patients or
treatment experienced patients. The treatment can be administered for a duration of no more
than 12 weeks, including but not limited to, no more than 11 weeks, no more than 10 weeks,
no more than 9 weeks, but preferably no more than 8 weeks, no more than 7 weeks, no more
than 6 weeks, no more than 5 weeks, no more than 4 weeks, or no more than 3 weeks, e.g.,
the duration being 12 weeks, or the duration being 8 weeks. The patient can have HCV
genotype 1, such as HCV genotype la or 1b. In other embodiments, the patient may have
HCV genotype 1b. In some embodiments, it is contemplated to treat other HCV genotypes.
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Therapeutic agent 1 can be provided in a total daily dosage from about 5 mg to about 300
mg, alternatively from about 5 mg to about 250 mg, alternatively from about 25 mg to about
100 mg. The total daily dosage of therapeutic agent 1 can be, but is not limited to, for
example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg,
about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100
mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150
mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210
mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270
mg, or about 300 mg. Therapeutic agent 4 can be administered in connection with
therapeutic agent 1 in any of the dosages described above. Therapeutic agent 4 can be
provided alone or in combination with therapeutic agent 1 in a total daily dose of therapeutic
agent 4 of an amount from about 5 mg to about 350 mg, preferably about 5 mg to about 300
mg, more preferably about 25 mg to about 200 mg. The total daily dosage of therapeutic
agent 4 can be, but is not limited to, for example, about 5 mg, about 10 mg, about 15 mg,
about 20 mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70
mg, about 75 mg, about 80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg,
about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg,
about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220 mg, about 230 mg,
about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 280 mg, about 290 mg,
about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, or about 350 mg.
In some embodiments, ritonavir can be either co-administered or administered separately
with therapeutic agent 1. Suitable dosages of ritonavir include, from about 50 mg to about
400 mg per day, preferably about 100 mg per day. In suitable embodiments, therapeutic
agent 1 and therapeutic agent 4 are administered once a day. In some embodiments,
therapeutic agent 1 and therapeutic agent 4 are administered with ribavirin. Suitable total
daily dosages of ribavirin can be based on the weight of the patient and include, but are not
limited to, from about 800 mg to about 1200 mg, including, for example, about 1000 mg per

day for a patient < 75 kg or about 1200 mg per day for a patient > 75 kg.

[0089] In some embodiments, the present technology features methods for treating patients
with HCV infection. The methods comprise administering to such a patient a combination of

at least 2 DAAs and ribavirin for no more than 12 weeks (e.g., the duration being 12 weeks),
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preferably no more than 8§ weeks (e.g., the duration being 8 weeks), wherein the treatment
does not include administration of interferon. The combination comprises therapeutic agent
1, therapeutic agent 4 and ribavirin. The patients may be treatment naive patients or
treatment experienced patients. The treatment can be administered for a duration of no more
than 12 weeks, including but not limited to, no more than 11 weeks, no more than 10 weeks,
no more than 9 weeks, but preferably no more than 8 weeks, no more than 7 weeks, no more
than 6 weeks, no more than 5 weeks, no more than 4 weeks, or no more than 3 weeks, e.g.,
the duration being 12 weeks, or the duration being 8 weeks. The patient can have HCV
genotype 2 or 3, such as HCV genotype 2a. In some embodiments, the patient may have
HCV genotype 2b. In other embodiments the patient may have HCV genotype 3a.
Therapeutic agent 1 can be provided in a total daily dosage of an amount from about 5 mg to
about 300 mg, alternatively from about 5 mg to about 250 mg, alternatively from about 25
mg to about 100 mg. The total daily dosage of therapeutic agent 1 can be, but is not limited
to, for example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30
mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about
100 mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150
mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210
mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270
mg, or about 300 mg. Therapeutic agent 4 can be administered in connection with
therapeutic agent 1 in which therapeutic agent 1 is administered in any of the dosages
described above. Therapeutic agent 4 can be provided in combination with therapeutic agent
1 in a total daily dose of therapeutic agent 4 of from about 5 mg to about 350 mg, preferably
about 5 mg to about 300 mg, more preferably about 25 mg to about 200 mg. The total daily
dosage of therapeutic agent 4 can be, but is not limited to, for example, about 5 mg, about 10
mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about
60 mg, about 70 mg, about 75 mg, about 80 mg, about 90 mg, about 100 mg, about 110 mg,
about 120 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 160 mg,
about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220 mg,
about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 280 mg,
about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, or

about 350 mg. In some embodiments, ritonavir can be either co-administered or
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administered separately with therapeutic agent 1. Suitable dosages of ritonavir include, from
about 50 mg to about 400 mg per day, preferably about 100 mg per day. In suitable
embodiments, therapeutic agent 1 and therapeutic agent 4 are administered once a day. In
some embodiments, therapeutic agent 1 and therapeutic agent 4 are administered with
ribavirin. Suitable total daily dosages of ribavirin can be based on the weight of the patient
and include, but are not limited to, from about 800 mg to about 1200 mg, including, for
example, about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a patient
> 75 kg. In some embodiments, if the treatment regimen of the present technology does not
provide the desired SVR after treatments of no more than 12 weeks, the patient may be

treated with interferon-containing regimen.

[0090] In some embodiments, the present technology features methods for treating patients
with HCV infection who are not candidates for interferon treatment. The methods comprise
administering to such a patient a combination of at least 2 DAAs and ribavirin for no more
than 12 weeks (e.g., the duration being 12 weeks), preferably no more than 8 weeks (e.g., the
duration being 8 weeks), wherein the treatment does not include administration of interferon.
The combination comprises therapeutic agent 1, therapeutic agent 4 and ribavirin. Patients
who are not candidates for interferon treatment include, but are not limited to one or more of
the following groups: patients intolerant to interferon, patients who refuse to take interferon
treatment, patients with medical conditions which preclude them from taking interferon, and
patients who have an increased risk of side effects or infection by taking interferon. In some
embodiments, the patient is infected with HCV genotype 1, such as genotype la. In some
embodiments, the patient is infected with HCV genotype 1b. In some other embodiments,
the patient is infected with HCV genotype 2 or 3, such as 2a or 2b. In some other
embodiments, the patent is infected with HCV genotype 3a. The treatment according to this
aspect of the technology can also be effective against other HCV genotypes. Therapeutic
agent 1 and therapeutic agent 4 can be administered in therapeutically effective amounts to
provide a SVR (for example, a SVRE, SVR12, SVR16 or SVR24) after treatment of no more
than 12 weeks, preferably no more than 8 weeks. The interferon non-responder patients
include partial interferon responders and interferon rebound patients. The treatment can be
administered for a duration of no more than 12 weeks, including but not limited to, no more

than 11 weeks, no more than 10 weeks, no more than 9 weeks, but preferably no more than §
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weeks, no more than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4
weeks, or no more than 3 weeks, e.g., the duration being 12 weeks, or the duration being 8
weeks. Therapeutic agent 1 can be provided in a total daily dosage of an amount from about
5 mg to about 300 mg, alternatively from about 5 mg to about 250 mg, alternatively from
about 25 mg to about 100 mg. The total daily dosage of therapeutic agent 1 can be, but is not
limited to, for example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg,
about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90
mg, about 100 mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140
mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200
mg, about 210 mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260
mg, about 270 mg, or about 300 mg. Therapeutic agent 4 can be administered with
therapeutic agent 1 where therapeutic agent 1 is administered in any of the dosages described
above. Therapeutic agent 4 can be provided in combination with therapeutic agent 1 in a
total daily dose of therapeutic agent 4 of from about 5 mg to about 350 mg, preferably from
about 5 mg to about 350 mg, more preferably from about 25 mg to about 200 mg. The total
daily dosage of therapeutic agent 4 can be, but is not limited to, for example, about 5 mg,
about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 40 mg, about 50
mg, about 60 mg, about 70 mg, about 75 mg, about 80 mg, about 90 mg, about 100 mg, about
110 mg, about 120 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about
160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220
mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 280
mg, about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340
mg, or about 350 mg. In some embodiments, ritonavir can be either co-administered or
administered separately with therapeutic agent 1. Suitable dosages of ritonavir include, from
about 50 mg to about 400 mg per day, preferably about 100 mg per day. In suitable
embodiments, therapeutic agent 1 and therapeutic agent 4 are administered once a day.
Suitably, ribavirin may be administered in connection with therapeutic agent 1 and
therapeutic agent 4 where therapeutic agent 1 and therapeutic agent 4 are administered in any
combination of suitable dosages as described above. Suitable total daily dosages of ribavirin
can be based on the weight of the patient and include, but are not limited to, from about 400

mg, to about 1400 mg, preferably from about 800 mg to about 1200 mg, including, for
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example, about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a patient
> 75 kg. In some embodiments, if the treatment regimen of the present technology does not
provide the desired SVR after treatments of no more than 12 weeks, the patient may be

treated with interferon-containing regimen.

[0091] In some embodiments, the present technology features methods for treating patients
with  HCV infection who are interferon non-responders.  The methods comprise
administering to such a patient a combination of at least 2 DAAs and ribavirin for no more
than 12 weeks (e.g., the duration being 12 weeks), preferably no more than 8 weeks (e.g., the
duration being 8 weeks), wherein the treatment does not include administration of interferon.
Interferon nonresponder patients can be treated with a combination of at least 2 DAAs
without interferon with ribavirin wherein the two DAAs include therapeutic agent 1 and
therapeutic agent 4 with ribavirin. Therapeutic agent 1 and therapeutic agent 4 can be
administered in therapeutically effective amounts to provide a SVR (for example, a SVRS,
SVRI12, SVR16 or SVR24) after treatment duration of no more than 12 weeks, preferably no
more than 8 weeks. The interferon non-responder patients include partial interferon
responders and interferon rebound patients. The interferon nonresponder patient may have
HCV genotype 1, such as la. The interferon nonresponder patient may have HCV genotype
Ib. The interferon nonresponder patient can have HCV genotype 2 or 3, such as HCV
genotype 2a. In some embodiments, the patient may have HCV genotype 2b. In other
embodiments the patient may have HCV genotype 3a. In some embodiments, it is
contemplated to treat other HCV genotypes. The treatment can be administered for a
duration of no more than 12 weeks, including but not limited to, no more than 11 weeks, no
more than 10 weeks, no more than 9 weeks, but preferably no more than 8 weeks, no more
than 7 weeks, no more than 6 weeks, no more than 5 weeks, no more than 4 weeks, or no
more than 3 weeks, e.g., the duration being 12 weeks, or the duration being 8 weeks.
Therapeutic agent 1 can be provided in a total daily dosage of an amount from about 5 mg to
about 300 mg, alternatively from about 5 mg to about 250 mg, alternatively from about 25
mg to about 100 mg. The total daily dosage of therapeutic agent 1 can be, but is not limited
to, for example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30
mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about
100 mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150
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mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210
mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270
mg, or about 300 mg. Therapeutic agent 4 can be administered with therapeutic agent 1
wherein therapeutic agent 1 is administered in any of the dosages described above.
Therapeutic agent 4 can be provided in combination with therapeutic agent | in a total daily
dose of therapeutic agent 4 of from about 5 mg to about 350 mg, preferably from about 5 mg
to about 350 mg, more preferably from about 25 mg to about 200 mg. The total daily dosage
of therapeutic agent 4 can be, but is not limited to, for example, about 5 mg, about 10 mg,
about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60
mg, about 70 mg, about 75 mg, about 80 mg, about 90 mg, about 100 mg, about 110 mg,
about 120 mg, about 120 mg, about 130 mg, about 140 mg, about 150 mg, about 160 mg,
about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220 mg,
about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270 mg, about 280 mg,
about 290 mg, about 300 mg, about 310 mg, about 320 mg, about 330 mg, about 340 mg, or
about 350 mg. In some embodiments, ritonavir can be either co-administered or
administered separately with therapeutic agent 1. Suitable dosages of ritonavir include, from
about 50 mg to about 400 mg per day, preferably about 100 mg per day. In suitable
embodiments, therapeutic agent 1 and therapeutic agent 4 are administered once a day.
Suitably, ribavirin may be administered in connection with therapeutic agent 1 and
therapeutic agent 4 wherein therapeutic agent 1 and therapeutic agent 4 are administered in
any combination of suitable dosages as described above. Suitable total daily dosages of
ribavirin can be based on the weight of the patient and include, but are not limited to, from
about 400 mg, to about 1400 mg, preferably from about 800 mg to about 1200 mg, including,
for example, about 1000 mg per day for a patient < 75 kg or about 1200 mg per day for a
patient > 75 kg. In some embodiments, if the treatment regimen of the present technology
does not provide the desired SVR after treatments of no more than 12 weeks, the patient may

be treated with interferon-containing regimen.

[0092] Accordingly, in some embodiments, the present technology features a method of
treating HCV infection, comprising administering to a patient in need thereof an effective
amount of a combination of two or more DAAs, together with an effective amount of

ribavirin. The treatment lasts no more than 12 weeks, alternatively no more than 11 weeks,
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alternatively no more than 10 weeks, alternatively no more than 9 weeks, preferably no more
than 8 weeks. alternatively no more than 7 weeks, alternatively no more than 6 weeks,
alternatively no more than 5 weeks, alternatively no more than 4 weeks, alternatively no
more than 3 weeks and does not include administration of any interferon. The DAAs and
ribavirin can be administered at the same or different dosing frequencies. The patient being
treated can be an HCV-treatment naive patient or HCV-treatment experienced patient,
including, interferon non-responders, interferon partial responders (patients whose HCV
RNA levels declined but never became undetectable when treated with interferon), or
relapsers (patients who achieved undetectable levels of HCV RNA during therapy but
rebound) or a patient unable to take interferon. The patient can be infected with, for example
and without limitation, HCV genotypes 1 or 2. In some embodiments are preferably
genotypes la or 1b. In other embodiments, the HCV genotype is 2 or 3. Each DAA can be
selected from HCV protease inhibitors, HCV polymerase inhibitors, or HCV NSSA
inhibitors.

[0093] For instance, the combination of two or more DAAs can be a combination of at least
one HCV protease inhibitor and at least one HCV polymerase inhibitor (e.g., a combination
of at least one HCV protease inhibitor and at least one non-nucleoside polymerase inhibitor,
or a combination of at least one HCV protease inhibitor and at least one nucleoside or
nucleotide polymerase inhibitor, or a combination of at least one HCV protease inhibitor, at
least one nucleoside or nucleotide polymerase inhibitor and at least one non-nucleoside
inhibitor).

[0094] For another instance, the combination of two or more DAAs can be a combination of
at least one HCV protease inhibitor and at least one HCV NSS5A inhibitor. In an example,
the combination of two or more DAAs comprises GS-5885 (an NSSA inhibitor), and GS-
9451 (a protease inhibitor, specifically an NS3 protease inhibitor). In some examples, GS-
58835 is provided in a daily dose from about 3 mg to about 200 mg, alternatively from about 3
mg to about 100 mg, alternatively from about 30 mg to about 90 mg, including, but not
limited to, for example, about 3 mg, about 5 mg, about 10 mg, about 15 mg, about 20 mg,
about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80
mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about 130 mg, about 140 mg,
about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, or about 200 mg.
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GS-9451 can be administered in combination with any of the daily dosages of GS-5885
described above. GS-9451 can be administered in a total daily dose from about 100 mg to
about 500 mg, alternatively from about 200 mg to about 400 mg, including, but not limited
to, for example, about 100 mg, about 150 mg, about 200 mg, about 250 mg, about 300 mg,
about 400 mg, or about 500 mg. Suitably examples include total daily dosages of about 30
mg GS-5885 and about 200 mg GS-9451; alternatively about 60 mg GS-5885 and about 200
mg GS-9451; alternatively about 90 mg GS-5885 and about 200 mg GS-9451.

[0095] In another instance, the present technology provides the at least two DAAs comprise
at least two HCV polymerase inhibitors. In some embodiments, the at least two HCV
polymerase inhibitors comprise at least one nucleoside or nucleotide analog polymerase
inhibitor. In some embodiments, the at least two HCV polymerase inhibitors comprise at
least two nucleoside or nucleotide analog polymerase inhibitors. Suitable nucleotide analog
polymerase inhibitors include PSI-7977 (Pharmasset) and PSI-938 (Pharmasset). Suitable
daily dosages of the at least one nucleoside or nucleotide analog polymerase inhibitor include
from about 100 mg to about 500 mg, alternatively from about 200 mg to about 400 mg,
including, but not limited to, for example, about 100 mg, about 150 mg, about 200 mg, about
250 mg, about 300 mg, about 350 mg, about 400 mg, about 450 mg, or about 500 mg. For
example, a suitable combination includes a total daily dose of PSI-7977 of about 400 mg and
a total daily of PSI-938 of about 300 mg, alternatively a total daily dose of about 200 mg
PSI-7977 and a total daily dose of about 300 mg PSI-938. Suitably, ribavirin can be
administered with the at least two DAAs, preferably in an amount based on weight of the
subject, in a total daily dose of from about 400 mg to about 1400 mg, suitably about 1000 mg
or about 1200 mg per day. For example, a suitable ribavirin daily treatment is weight based,
for example, 1000 mg/day < 75 kg and 1200 mg/day > 75 kg, divided twice daily (BID). In
yet another instance, the combination of two or more DAAs comprises at least one HCV
protease inhibitor and at least one HCV polymerase inhibitor. In some embodiments, the at
least one protease inhibitor is TMC-435 (Medivir) and the at least one polymerase inhibitor is
a nucleotide/nucleoside analog polymerase inhibitor, for example PSI-7977. Suitably, the at
least one protease inhibitor, e.g. TMC-435, is provided in a total daily dosage from about 25
mg to about 250 mg, alternatively from about 25 mg to about 200 mg, alternatively from

about 50 mg to about 200 mg, alternatively from about 75 mg to about 150 mg, for example,
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about 25 mg, about 50 mg, about 75 mg, about 100 mg, about 125 mg, about 150 mg, about
I'75 mg, or about 200 mg; and the at least one polymerase inhibitor (e.g. PSI-7977) is
provided in a total daily dose from about 100 mg to about 500 mg, alternatively from about
200 mg to about 400 mg, including, but not limited to, for example, about 100 mg, about 150
mg, about 200 mg, about 250 mg, about 300 mg, about 350 mg, about 400 mg, about 450
mg, or about 500 mg. For example, a combination can be a total daily dosage of about 75 mg
TMC-435 and about 400 mg PSI-7977, alternatively about 100 mg TMC-435 and about 400
mg PSI-7977, alternatively about 150 mg TMC-435 and about 400 mg PSI-7977,
alternatively about 100 mg TMC-435 and about 400 mg PSI-7977, alternatively about 75 mg
TMC-435 and about 200 mg PSI-7977, alternatively about 150 mg TMC-435 and about 200
mg PSI-7977, alternatively about 100 mg TMC-435 and about 200 mg PSI-7977,
alternatively about 75 mg TMC-435 and about 100 mg PSI-7977, alternatively about 100 mg
TMC-435 and about 100 mg PSI-7977, alternatively about 150 mg TMC-435 and about 100
mg PSI-7977, and can include other suitable combinations. Suitably, in some embodiments,
ritonavir or a suitable equivalent can be added to the at least two DAAs comprising at least
one protease inhibitor, suitably in an amount from about 100 mg to about 400 mg per day,
preferably about 100 mg per day. Suitable ribavirin can be administered with the at least two
DAAs, preferably in an amount based on weight of the subject, suitably about 1000 mg or
about 1200 mg per day. For example, a suitable ribavirin daily treatment is weight based, for
example, 1000 mg/day < 75 kg and 1200 mg/day > 75 kg, divided twice daily (BID). In
alternative embodiments, the at least one protease is BI-201335 (NS3/4A protease inhibitor)
and the at least one HCV polymerase inhibitor is a non-nucleoside polymerase inhibitor, e.g.
BI-207127. In some examples, the BI-201335 is provided in a total daily dose from about
100 mg to about 400 mg, alternatively from about 120 mg to about 240 mg, including about
100 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150 mg, about 160
mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210 mg, about 220
mg, about 230 mg, about 240 mg, about 250 mg, about 275 mg, about 300 mg, about 320
mg, about 330 mg, about 350 mg, about 360 mg, about 370 mg, about 380 mg, or about 400
mg; and BI-207127 can be administered in a total daily dose from about 300 mg to about
3600 mg, preferably from about 1200 mg to about 2100 mg, including, but not limited to, for
example, about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about
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750 mg, about 8§00 mg, about 900 mg, about 1000 mg, about 1100, about 1200 mg, about
1300 mg, about 1400 mg, about 1500 mg, about 1600 mg, about 1700 mg, about 1800 mg,
about 1900 mg, about 2000 mg, about 2100 mg, about 2200 mg, about 2400 mg, about 2500
mg, about 2600 mg, about 2700 mg, about 2800 mg, about 3000 mg, about 3200 mg, about
3400 mg, or about 3600 mg. Suitable examples, include, but are not limited to, a
combination of a total daily dose of about 120 mg BI-201335 and about 1200 mg BI-207127,
alternatively about 120 mg BI-201335 and about 1500 mg BI-207127, alternatively about
120 mg BI-201335 and about 1800 mg BI-207127, alternatively about 120 mg BI-201335
and about 2100 mg BI-207127, alternatively about 240 mg BI-201335 and about 1200 mg
BI-207127, alternatively about 240 mg BI-201335 and about 1500 mg BI-207127,
alternatively about 240 mg BI-201335 and about 1800 mg BI-207127, alternatively about
240 mg BI-201335 and about 2100 mg BI-207127. Suitably, in some embodiments, ritonavir
or a suitable equivalent can be added to the at least two DAAs comprising at least one
protease inhibitor, suitably in an amount of about 100 mg per day. Suitably, in some
embodiments, ritonavir or a suitable equivalent can be added to the at least two DAAs
comprising at least one protease inhibitor, suitable in an amount from about 100 mg to about
400 mg per day, preferably about 100 mg per day. Suitable ribavirin can be administered
with the at least two DAAs, preferably in an amount based on weight of the subject, suitably
from about 400 mg to about 1400 mg per day, for example, about 1000 mg or about 1200 mg
per day. For example, a suitable ribavirin daily treatment is weight based, for example, from
400 mg to about 1400 mg, preferably about 1000 mg/day < 75 kg and 1200 mg/day > 75 kg,
divided twice daily (BID). In yet another example, the combination of two or more DAAS
comprises telaprevir (VX-950, protease inhibitor) and VX-222 (non-nucleoside polymerase
inhibitor). In some examples, the telaprevir is provided in total daily doses from about 1000
mg to about 2500 mg, alternatively from about 2000 mg to about 2500 mg, including, but not
limited to, for example, about 1000 mg, about 1200 mg, about 1300 mg, about 1500 mg,
about 1700 mg, about 1800 mg, about 1900 mg, about 2000 mg, about 2100 mg, about 2200
mg, about 2250 mg, about 2300 mg, about 2400 mg, about 2500 mg. VX-222 can be
administered with telaprevir in any combination with the dosage amounts of telaprevir
provided above. VX-222 can be provided in a total daily dosage from about 100 mg to
about 1000 mg, alternatively from about 200 mg to about 800 mg, including, but not limited
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to, for example, about 100 mg, about 200 mg, about 300 mg, about 400 mg, about 500 mg,
about 600 mg, about 700 mg, about 800 mg, about 900 mg, or about 1000 mg. In some
examples, telaprevir can be a total daily dose of about 2250 mg and VX-222 can be a total
daily dose of about 100 mg, alternatively telaprevir can be a total daily dose of about 2250
mg and VX-222 can be a total daily dose of about 200 mg, alternatively telaprevir can be a
total daily dose of about 2250 mg and VX-222 can be a total daily dose of about 400 mg,
alternatively telaprevir can be a total daily dose of about 2250 mg and VX-222 can be a total
daily dose of about 600 mg, alternatively telaprevir can be a total daily dose of about 2250
mg and VX-222 can be a total daily dose of about 800 mg, alternatively telaprevir can be a
total daily dose of about 1500 mg and VX-222 can be a total daily dose of about 200 mg,
alternatively telaprevir can be a total daily dose of about 1500 mg and VX-222 can be a total
daily dose of about 400 mg, alternatively telaprevir can be a total daily dose of about 1500
mg and VX-222 can be a total daily dose of about 800 mg. Suitably, telaprevir can be
administered three times a day (TID), for example 3 times a day with 750 mg per dose.
Other suitable daily dosage of telaprevir is 1125 mg twice a day (BID). Suitably, in some
embodiments, ritonavir or a suitable equivalent can be added to the at least two DAAs
comprising at least one protease inhibitor, suitably in an amount of about 100 mg to about
400 mg per day, preferably about 100 mg per day. Suitable ribavirin can be administered
with the at least two DAAs, preferably in an amount based on weight of the subject, from
about 400 mg to about 1400 mg, suitably about 1000 mg or about 1200 mg per day. For
example, a suitable ribavirin daily treatment is weight based, for example, 1000 mg/day <75

kg and 1200 mg/day > 75 kg, divided twice daily (BID).

[0096] In yet another example, the combination of two or more DAAs includes danoprevir
(protease inhibitor) and R7128 (nucleoside polymerase inhibitor). In some embodiments,
danoprevir can be administered in a total daily dosage from about 100 mg to about 2000 mg,
alternatively from about 200 mg to about 1800 mg, alternatively from about 400 mg to about
1800 mg, including, but not limited to, for example, about 100 mg, about 200 mg, about 300
mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about 800 mg, about 900
mg, about 1000 mg, about 1100 mg, about 1200 mg, about 1300 mg, about 1400 mg, about
1500 mg, about 1600 mg, about 1700 mg, about 1800 mg, and other amounts therebetween.
R7128 can be administered in a total daily dose from about 100 mg to about 2000 mg,
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alternatively from about 200 mg to about 2000 mg, alternatively from about 1000 mg to
about 2000 mg, including, but not limited to, for example, about 150 mg, about 200 mg,
about 400 mg, about 500 mg, about 600 mg, about 700 mg, about 800 mg, about 900 mg,
about 1000 mg, about 1200 mg, about 1300 mg, about 1400 mg, about 1500 mg, about 1600
mg, about 1700 mg, about 1800 mg, about 1900 mg, or about 2000 mg. In some examples,
the total daily dose of the danoprevir is about 200 mg and the total daily dose of R7128 is
about 200 mg, alternatively the total daily doses of the danoprevir is about 400 mg and the
total daily dose of R7128 is about 200 mg, alternatively, the total daily dose of the danoprevir
is about 1000 mg and the total daily dose of R7128 at about 200 mg, alternatively the total
daily dose of the danoprevir is about 1800 mg and the total daily dose of R7128 is about 200
mg, alternatively the total daily dose of the danoprevir is about 2000 mg and the total daily
dose of R7128 is about 200 mg, alternatively the total daily dose of the danoprevir is about
400 mg and the total daily dose of R7128 is about 400 mg, alternatively, the total daily dose
of the danoprevir is about 1000 mg and the total daily dose of R7128 is about 400 mg,
alternatively the total daily dose of the danoprevir is about 2000 mg and the total daily dose
of R7128 is about 400 mg, alternatively the total daily dose of the danoprevir is about 1800
mg and the total daily dose of R7128 is about 400 mg, alternatively the total daily dose of the
danoprevir is about 400 mg and the total daily dose of R7128 is about 1000 mg, alternatively,
the total daily dose of the danoprevir is about 1000 mg and the total daily dose of R7128 is
about 1000 mg, alternatively the total daily dose of the danoprevir is about 2000 mg and the
total daily dose of R7128 is about 1000 mg, alternatively the total daily dose of the
danoprevir is about 1800 mg and the total daily dose of R7128 is about 1000 mg,
alternatively the total daily dose of the danoprevir is about 400 mg and the total daily dose of
R7128 is about 2000 mg, alternatively, the total daily dose of the danoprevir is about 1000
mg and the total daily dose of R7128 is about 2000 mg, alternatively the total daily dose of
the danoprevir is about 2000 mg and the total daily dose of R7128 is about 2000 mg,
alternatively the total daily dose of the danoprevir is about 1800 mg and the total daily dose
of R7128 is about 2000 mg. In suitable embodiments, danoprevir and R7128 can be
administered with ritonavir, suitably in an amount of about 100 mg to about 400 mg per day,
preferably about 100 mg per day. Suitable ribavirin can be administered with the at least two

DAAs, preferably in an amount based on weight of the subject, from about 400 mg to about
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1400 mg, suitably about 1000 mg or about 1200 mg per day. For example, a suitable
ribavirin daily treatment is weight based, for example, 1000 mg/day < 75 kg and 1200
mg/day > 75 kg, divided twice daily (BID).

[0097] In some other instances of the present technology, the combinations of two or more
DAAs may be at least one protease inhibitor and at least one NSSA inhibitor. In some
examples, the at least one protease inhibitor is an NS3 protease inhibitor. In some
embodiments, the at least one protease inhibitor and at least one NS5A inhibitor comprises
BMS-650032 (BMS) and BMS-790052 (BMS) respectively. In suitable embodiments, BMS-
650032 can be administered in a total daily dose from about 300 mg to about 1500 mg,
alternatively from about 500 mg to about 1500 mg, including, but not limited to, for example,
about 300 mg, about 400 mg, about 500 mg, about 600 mg, about 700 mg, about 800 mg,
about 900 mg, about 1000 mg, about 1100 mg, about 1200 mg, about 1300 mg, about 1400
mg, and about 1500 mg, and BMS-790052 (BMS) can have a total daily dose from about 10
mg to about 200 mg, alternatively from about 50 mg to about 100 mg, including, but not
limited to, for example, about 10 mg, about 20 mg, about 30 mg, about 40 mg, about 50 mg,
about 60 mg, about 75 mg, about 100 mg, about 125 mg, about 150 mg, or about 200 mg. In
suitable examples, BMS-650032 (BMS) total daily dose is about 1200 mg and BMS-790052
(BMS) total daily dose is about 60 mg, alternatively BMS-650032 (BMS) total daily dose is
about 300 mg and BMS-790052 (BMS) total daily dose is about 60 mg. Suitable ribavirin
can be administered with the at least two DAAs, preferably in an amount based on weight of
the subject, from about 400 mg to about 1400 mg, suitably about 1000 mg or about 1200 mg
per day. For example, a suitable ribavirin daily treatment is weight based, for example, 1000

mg/day < 75 kg and 1200 mg/day > 75 kg, divided twice daily (BID).

[0098] In some other instances of the present technology, the combinations of two or more
DAAs may be at least one nucleoside or nucleotide polymerase inhibitor, at least one
protease inhibitor, and at least one NSSA inhibitor. In some examples, the at least one
protease inhibitor is an NS3 protease inhibitor. In some embodiments, the at least one
nucleoside or nucleotide polymerase inhibitor is INX-189, the at least one protease inhibitor
is BMS-650032 (asunaprevir), and the at least one NSSA inhibitor comprises is BMS-790052
(daclatasivr). Such embodiments are especially contemplated for treating a patient infected

with HCV genotype 1, such as genotype la or 1b (particularly genotype la), as well as
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patients infected with other HCV genotypes, such as genotypes 2 or 3. In suitable
embodiments, INX-189 can be administered in a total daily dose from about 5 mg to about
400 mg, alternatively from about 25 mg to about 200 mg, including but not limited to, for
example, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg,
about 40 mg, about 50 mg, about 60 mg, about 70 mg, about 80 mg, about 90 mg, about 100
mg, about 110 mg, about 120 mg, about 125 mg, about 130 mg, about 140 mg, about 150
mg, about 160 mg, about 170 mg, about 180 mg, about 190 mg, about 200 mg, about 210
mg, about 220 mg, about 230 mg, about 240 mg, about 250 mg, about 260 mg, about 270
mg, or about 300 mg. In suitable embodiments, BMS-650032 can be administered in a total
daily dose from about 300 mg to about 1500 mg, alternatively from about 500 mg to about
1500 mg, including, but not limited to, for example, about 300 mg, about 400 mg, about 500
mg, about 600 mg, about 700 mg, about 800 mg, about 900 mg, about 1000 mg, about 1100
mg, about 1200 mg, about 1300 mg, about 1400 mg, and about 1500 mg, and BMS-790052
(BMS) can have a total daily dose from about 10 mg to about 200 mg, alternatively from
about 50 mg to about 100 mg, including, but not limited to, for example, about 10 mg, about
20 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg, about 75 mg, about 100 mg,
about 125 mg, about 150 mg, or about 200 mg. In suitable examples, BMS-650032 (BMS)
total daily dose is about 1200 mg and BMS-790052 (BMS) total daily dose is about 60 mg,
alternatively BMS-650032 (BMS) total daily dose is about 300 mg and BMS-790052 (BMS)
total daily dose is about 60 mg. Suitable ribavirin can be administered with the at least two
DAAs, preferably in an amount based on weight of the subject, from about 400 mg to about
1400 mg, suitably about 1000 mg or about 1200 mg per day. For example, a suitable
ribavirin daily treatment is weight based, for example, 1000 mg/day < 75 kg and 1200
mg/day > 75 kg, divided twice daily (BID).

[0099] For still another instance, the combination of two or more DAAs can be a
combination of at least one HCV protease inhibitor, at least one HCV polymerase inhibitor,
and at least one HCV NSS5A inhibitor. In an example, the combination of two or more DAAs
comprises GS-5885 (an NSS5A inhibitor), GS-9190 (tegobuvir, a non-nucleoside polymerase
inhibitor), and GS-9451 (a protease inhibitor, specifically a NS3 protease inhibitor). In some
examples, GS-5885 is provided in a daily dose from about 3 mg to about 200 mg,

alternatively from about 3 mg to about 100 mg, alternatively from about 30 mg to about 90
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mg, including, but not limited to, for example, about 3 mg, about 5 mg, about 10 mg, about
I5 mg, about 20 mg, about 25 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg,
about 70 mg, about 80 mg, about 90 mg, about 100 mg, about 110 mg, about 120 mg, about
130 mg, about 140 mg, about 150 mg, about 160 mg, about 170 mg, about 180 mg, about 190
mg, or about 200 mg, and GS-9190 is provided in a daily dose from about 10 mg to about
100 mg, alternatively from about 30 mg to about 90 mg, including, but not limited to, for
example, about 10 mg, about 20 mg, about 30 mg, about 40 mg, about 50 mg, about 60 mg,
about 70 mg, about 80 mg, about 90 mg, or about 100 mg; and GS-9451 can be administered
in a daily dose from about 100 mg to about 500 mg, alternatively from about 200 mg to about
400 mg, including, but not limited to, about 100 mg, about 150 mg, about 200 mg, about 250
mg, about 300 mg, about 400 mg, or about 500 mg. Suitably examples include about daily
amounts of about 30 mg GS-5885, about 60 mg GS-9190 and about 200 mg GS-9451;
alternatively about 60 mg GS-5885, about 60 mg GS-9190, and about 200 mg GS-9451;
alternatively about 90 mg GS-5885, about 60 mg GS-9190, and about 200 mg GS-9451. In
some embodiments the GS-9190, GS-9451, and GS-5885 is administered with ritonavir or a
suitable equivalent, suitably in an amount of about 100 mg to about 400 mg per day,
preferably about 100 mg per day. Suitable ribavirin can be administered with the at least two
DAAs, preferably in an amount based on weight of the subject, from 400 mg to about 1400
mg, suitably about 1000 mg or about 1200 mg per day. For example, a suitable ribavirin
daily treatment is weight based, for example, 1000 mg/day < 75 kg and 1200 mg/day > 75
kg, divided twice daily (BID). For still another instance, the combination of two or more
DAAs can be a combination of at least one HCV protease inhibitor, at least one HCV

polymerase inhibitor, and at least one HCV NSS5A inhibitor.

[00100] In another embodiment, the present technology provides interferon-free treatment
comprising administering daily two DAAs with ribavirin, where the two DAAs include a
HCV polymerase inhibitor, for example PSI-7977 and a NSSA inhibitor, for example BMS-
790052 for a duration of no more than eleven weeks, preferably no more than eight weeks.
PSI-7977 and BMS-790052 are administered in an effective amount to provide an SVR (for
example, an SVRE, SVR12, SVR16, or SVR24) with a treatment duration of no more than
eleven weeks, no more than ten weeks, no more than nine weeks, no more than eight weeks,

no more than seven weeks, no more than six weeks, no more than five weeks, no more than
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four weeks or no more than three weeks. The patients can be treatment naive patients or
treatment experienced patients. In some embodiments, the patients can have HCV genotype
1, such as laor 1b. In some embodiments, the patients can have genotype 2 or 3, such as 2a,
2b or 3a. PSI-7977 can be provided in a total daily dose of from about 100 mg to about 500
mg, alternatively from about 200 mg to about 400 mg, including, but not limited to, for
example, about 100 mg, about 150 mg, about 200 mg, about 250 mg, about 300 mg, about
350 mg, about 400 mg, about 450 mg, about 500 mg. BMS-790052 can be administered in
combination with PSI-7977 at any daily dose of PSI-7977 provided above. BMS-790052
(BMS) can have a total daily dose of from about 10 mg to about 200 mg, alternatively from
about 50 mg to about 100 mg, including, but not limited to, about 10 mg, about 20 mg, about
30 mg, about 40 mg, about 50 mg, about 60 mg, about 75 mg, about 100 mg, about 125 mg,
about 150 mg, or about 200 mg. In one suitable example, PSI-7977 is administered in a total
daily dose of 400 mg and BMS-790052 is administered in a total daily dose of 60 mg.

[00101] The chemical structures of some of these HCV inhibitors are provided below:
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PSI-352938

INX-189

[00102] The following table lists non-limiting examples of the treatment regimens of the
present technology. In each treatment regimen, the at least two DAA with or without
ritonavir, are administered daily to an HCV patient under such treatment. Each treatment is
interferon-free. Administration of ribavirin is included in each regimen. Each treatment
regimen may also optionally comprise administering one or more other additional DAAs to
the patient. The duration of each treatment regimen may last, for example and without
limitation, no more than 12 weeks, no more than 11 weeks, no more than 10 weeks, no more
than 9 weeks, no more than 8 weeks, alternatively no more than 7 weeks, alternatively no

more than 6 weeks, alternatively no more than 5 weeks, alternatively no more than 4 weeks
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and may depend on the patient’s response. In any given regimen described below, the drugs

can be, for example and without limitation, co-formulated in a single solid dosage form.

[00103] For instance, all drugs used in a regimen can be co-formulated in amorphous
forms or molecularly dispersed in a matrix comprising a water-soluble polymer and
optionally a surfactant; for another instance, therapeutic agent 1 and ritonavir (RTV) are
formulated in an amorphous form or molecularly dispersed in a matrix comprising a water-
soluble polymer and optionally a surfactant, and the other drug(s) are in crystalline form(s)
and combined with amorphous Compound 1 and RTV in a single solid dosage form. For yet
another instance, Compound 1 and RTV are formulated in a different dosage form than the

other drug(s).
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Table 1

Non-Limiting Examples of Interferon-free Treatment Regimens with two or more
DAAs (with ribavirin** and with or without ritonavir)

Regimen Drugs Used in Suitable total daily dosages
Treatment
1 Therapeutic Agent 1* + | 150 to 250 mg (pref. 150, 200, 250 mg)
Therapeutic Agent 4 5 mg to 300 mg (pref. 25 mg)
2 Therapeutic Agent 1* + | 150 to 250 mg (pref. 150, 200, 250 mg)
Therapeutic Agent 4 + 5 mg to 300 mg (pref. 25 to 200 mg)
Therapeutic Agent 2 | 300 to 1800 mg (pref. 400 mg or 800 mg)
3 Therapeutic Agent 1* + | 150-250 mg (pref. 150 mg or 250 mg)
Therapeutic Agent 3 + 50 mg-1000 mg (pref. 400 mg)
Therapeutic Agent 4 | 5 mg-300 mg (pref. 25 mg-200 mg, more
pref. 25 mg)
4 Therapeutic Agent 1* + | 150-250 mg (150 mg, 200 mg or 250 mg)
Therapeutic Agent 2 300-1800 mg (pref. 200 mg, 800 mg)
5 Therapeutic Agent 1* + 50 mg to 250 mg (pref. 50 mg or 250
mg)
Therapeutic Agent 3 50 mg to 1000 mg (pref. 400 mg to 800
mg)
6 PSI-7977 + 100 mg to 500 mg (pref. 200, 400 mg)
PSI-938 100 mg to 500 mg (pref. 300 mg)
7 BMS-790052 + 10 mg to 200 mg (pref. 60 mg)
BMS-650032 300 mg to 1500 mg (pref. 1200 mg)
8 GS-5885+ 3 mg to 200 mg (pref. 30 mg to 90 mg)
GS-9190+ 30 mg to 90 mg (pref. 60 mg)
GS-9451 100 mg to 500 mg (pref. 200 mg)
9 GS-5885+ 3 mg to 200 mg (pref. 30 to 90 mg)
GS-9451 100 mg to 500 mg (pref. 200 mg)
10 BI-201335 + 100 mg to 400 mg (pref. 120 mg or 240
mg)




BI-207127

300 mg to 3600 mg (pref. 1200 mg to
2100 mg)

11 PSI-7977+ 100 mg to 500 mg (pref. 400 mg)
TMC-435 25 mg to 200 mg (pref. 75 mg to 150 mg)
12 telaprevir + 1000 mg to 2500 mg (pref. 2250 mg)
VX-222 200 mg to 800 mg
13 Danoprevir* + 100 mg to 2000 mg (pref. 200 mg or 400
mg)
R7128 100 mg to 2000 mg (pref. 200 mg, 400
mg, 1000 mg or 2000 mg)
14 Danoprevir + 100 mg to 2000 mg (pref. 800 mg or
1000 mg, or 1800 mg or 2000 mg)
R7128 100 mg to 2000 mg (pref. 200 mg, 400
mg, 1000 mg or 2000 mg)
15 PSI-7977 + 100 mg to 500 mg (pref. 400 mg)
daclatasvir (BMS- 10-200 mg (pref. 60 mg)
790052)
16 PSI-7977 + 100 mg to 2000 mg (pref. 1800 mg or
2000 mg)
asunaprevir (BMS- 300-1500 mg (pref. 1200 mg)
650032)
17 PSI-7977 + 100 mg to 500 mg (pref. 400 mg)
daclatasvir (BMS- 10-200 mg (pref. 60 mg)
790052)
asunaprevir (BMS- 300-1500 mg (pref. 1200 mg)
650032)

® ritonavir or a suitable equivalent can be added to any one of these treatments as
described and may be added to any of these treatments at a daily total dosage as
described in the present technology; preferably ritonavir is co-formulated with
therapeutic agent 1 or danoprevir; the dose of ritonavir preferably is 100 mg. Pref. =

preferred

e **in each regimen, ribavirin preferably is used in a weight based amount from

400 mg to 1400 mg (pref. 1000 to 1200 mg)

[00104]

or more DAAs, with ribavirin and with or without ritonavir or a suitable equivalent,

Additional non-limiting examples of interferon-free treatment regimens with two
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including the following: (a) Therapeutic Agent 1 at a total daily dose of 5 mg to 150 mg
(pref. 5 mg, 25 mg, 50 mg, or 100 mg) with ritonavir or a suitable equivalent, and
Therapeutic Agent 4 at a total daily dose of 5 mg to 150 mg (pref. 5 mg, 25 mg, 50 mg, or
100 mg); (b) Therapeutic Agent 1 at a total daily dose of 5 mg to 200 mg (pref. 5 mg, 25 mg,
50 mg, 100 mg) with ritonavir or a suitable equivalent, Therapeutic Agent 4 at a total daily
dose of 5 mg to 200 mg (pref. 25 mg or 100 mg), and Therapeutic Agent 2 at a total daily
dose of 200 mg to 800 mg (pref. 400 mg or 800 mg); (c) Therapeutic Agent 1 at a total daily
dose of 5 mg to 150 mg (pref. 5 mg, 25 mg, 50 mg, or 100 mg) with ritonavir or a suitable
equivalent, Therapeutic Agent 3 at a total daily dose of 100 mg to 600 mg (pref. 400 mg),
and Therapeutic Agent 4 at a total daily dose of 5 mg to 300 mg (pref. 25 mg to 200 mg,
more pref. 25 mg); (d) Therapeutic Agent 1 at a total daily dose of 5 mg to 150 mg (pref. 5
mg, 25 mg, 50 mg, 100 mg) with ritonavir or a suitable equivalent, and Therapeutic Agent 2
at a total daily dose of 200-800 mg; (e) GS-5885 at a total daily dose of 3-200 mg (pref. 30-
90 mg). GS-9190 at a total daily dose of 30-90 mg (pref. 60 mg), and GS-9451 at a total daily
dose of100-500 mg (pref. 200 mg); (f) GS-5885 at a total daily dose of 3 mg to 200 mg (pref.
30 mg, 60 mg, or 90 mg), and GS-9451 at a total daily dose of 100 mg to 500 mg (pref. 200
mg); (g) BI-201335 at a total daily dose of 100 mg to 400 mg (pref. 120 mg, 240 mg), and
BI-207127 at a total daily dose of 300 mg to 3600 mg (pref. 1200 or 1500 mg, 1800 mg or
2100 mg); (h) PSI-7977 at a total daily dose of 100 mg to-500 mg (pref. 100, 200 mg), and
TMC-435 at a total daily dose of 25 mg to 200 mg (pref. 75 mg, 100 mg, or 150 mg); (i)
telaprevir at a total daily dose of 1000 mg to 2500 mg (pref. 1500 mg or 2250 mg), and VX-
222 at a total daily dose of 100 mg to 800 mg (pref. 100 mg, 200 mg, 400 mg, 600 mg or 800
mg); (j) INX-189 at a total daily dose of 5 mg to 400 mg (pref. 50 mg, 100 mg or 200 mg),
and daclatasvir (BMS-790052) at a total daily dose of 10 mg to 200 mg (pref. 60 mg); (k)
INX-189 at a total daily dose of 5 mg to 400 mg (pref. S0 mg, 100 mg or 200 mg), and
asunaprevir (BMS-650032) at a total daily dose of 300 mg to 1500 mg (pref. 1200 mg); and
(1) INX-189 at a total daily dose of 5 mg to 400 mg (pref. 50 mg, 100 mg or 200 mg),
daclatasvir (BMS-790052) at a total daily dose of 10 mg to 200 mg (pref. 60 mg), and
asunaprevir (BMS-650032) at a total daily dose of 300 mg to 1500 mg (pref. 1200 mg). In
any of these examples, ritonavir or a suitable equivalent can be added to any one of these

treatments as described and may be added to any of these treatments at a daily total dosage as
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described in the present technology; preferably ritonavir is co-formulated with therapeutic
agent 1 or danoprevir; the dose of ritonavir preferably is 100 mg. In these examples,
ribavirin preferably is used in a weight based amount from 400 mg to 1400 mg (pref. 1000 to
1200 mg).

[00105] The treatments of the present technology may be effective in treating HCV
infection against HCV genotypes 1, 2, 3, 4, 5, 6, including subgenotypes, such as la, 1b, 2a,
and 3a.

[00106] In general and depending on patients’ conditions, the total daily dose of the DAAs
of the present technology may be administered (either as a single or divided dose) in amounts
from about 0.001 mg/kg to about 200 mg/kg, or from about 0.001 mg/kg to about 30 mg/kg,
or from about 0.001 mg/kg to about 30 mg/kg, or from about 0.01 mg/kg, to about 10 mg/kg
(i.e. mg of the compound or salt per kg body weight), and include any amounts or ranges
there between, including, but not limited to increments of 0.001 mg/kg, 0.005 mg/kg, 0.01
mg/kg, 0.05 mg/kg, and multiple factors thereof (e.g. 0.25x, 0.5x, 1x, 2x, 3x, 5x, 10x, 100x,
etc.). Suitable dosages of the DAAs of the present technology include, but are not limited to,
from about 25 mg to about 2000 mg, from about 25 mg to about 1500 mg, from about 25 mg
to about 1600 mg, from about 25 mg to about 1000 mg, from about 25 mg to about 800 mg,
from about 25 mg to about 500 mg, from about 25 mg to about 250 mg, from about 50 mg to
about 2000 mg, from about 50 mg to about 1500 mg, from about 50 mg to about 1600 mg,
from about 50 mg to about 1000 mg, from about 50 mg to about 800 mg, from about 50 mg
to about 500 mg, from about 50 mg to about 250 mg, and include, but are not limited to, for
example, about 25 mg, about 30 mg, about 35 mg, about 40 mg, about 45 mg, about 50 mg,
about 55 mg, about 60 mg, about 65 mg, about 70 mg, about 80 mg, about 90 mg, about 95
mg, about 100 mg, about 110 mg, about 120 mg, about 130 mg, about 140 mg, about 150
mg, about 160 mg, about 165 mg, about 170 mg, about 180 mg, about 190 mg, about 200
mg, about 210 mg, about 220 mg, about 230 mg, about 250 mg, and includes any increments
there between, including increments of about 1 mg, about 2 mg, about 3 mg, about 4 mg,
about 5 mg, about 6 mg, about 10 mg, about 15 mg, about 20 mg, about 25, and multiples
thereof (e.g. 0.25x, 0.5x, 1x, 2x, 3x, 5x, 10x, 100x, etc.). It will be understood, however,
that the specific dose level for any particular patient will depend upon a variety of factors

including the activity of the specific compound employed, the age, body weight, general
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health, sex, diet, time of administration, route of administration, rate of excretion, drug

combination, and the severity of the disease undergoing therapy.

[00107] The cytochrome P-450 inhibitor may be administered in any suitable amount such
as, for example, in doses of from about 0.3 mg/kg to about 2 mg/kg or from about 0.6 mg/kg
to about 1.5 mg/kg. As non-limiting examples, the cytochrome P-450 inhibitor may be
administered in a total daily dose amount of from about 25 mg to about 300 mg, or from
about 50 mg to about 250 mg, or from about 100 mg to about 200 mg. In some embodiments,
the cytochrome P-450 inhibitor is administered in a total daily dose of about 100 mg to about
400 mg, preferably about 100 mg. In some embodiments, the cytochrome P-450 inhibitor is
administered in a total daily dose amount of about 25 mg. In some embodiments, the
cytochrome P-450 inhibitor is administered in a total daily dose amount of about 50 mg. In
some embodiments, the cytochrome P-450 inhibitor is administered in a total daily dose
amount of about 75 mg. In some embodiments, the cytochrome P-450 inhibitor is
administered in a total daily dose amount of about 100 mg. In some embodiments, the

cytochrome P-450 inhibitor is administered in a total daily dose amount of about 125 mg.

[00108] The one or more DAAs and ribavirin can be administered, for example and
without limitation, concurrently or sequentially, and at the same or different frequencies. For
instance, For example, one DAA can be administered immediately before or after the
administration of another DAA. A short delay or time gap may exist between the
administration of one DAA and that of another DAA. The frequency of administration may
also be different. For example, a first DAA may be administered once a day and a second
DAA may be administered twice or three times a day. For example, a first DAA with or
without ritonavir may be administered once daily, and a second DAA may be administered

twice daily.

[00109] The DAAs of the present technology can be co-formulated in a single dosage
form. Non-limiting examples of suitable dosage forms include liquid or solid dosage forms.
For example, a dosage form of compound 1 as a solid dosage form is described in U.S. Patent
Application Publication No. 2011/0312973, filed March 8, 2011 and entitled "Solid
Compositions”, the entire content of which is incorporated herein by reference. More

preferably, the dosage form is a solid dosage form in which at least one of the DAAs is in an
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amorphous form, or highly preferably molecularly dispersed, in a matrix which comprises a
pharmaceutically acceptable water-soluble polymer and a pharmaceutically acceptable
surfactant. The other DAAs can also be in an amorphous form or molecularly dispersed in

the matrix, or formulated in different form(s) (e.g., in a crystalline form).

[00110] The DAAs of the present technology can be formulated in different dosage forms.
It will be understood that the total daily dosage of the compounds and compositions to be
administered will be decided by the attending physician within the scope of sound medical

judgment.

[00111] Tn one embodiment, a method for treating a naive subject comprises administering
Therapeutic agent 1 at a dose of 150 mg, therapeutic agent 2 at a dose of 400 mg or 8§00 mg,
ritonavir at a dose of 100 mg, and an effective amount of ribavirin (for example, 1000 mg or
1200 mg, or an amount based on the weight of the subject), once a day for 12 weeks. At the

end of treatment, the subject has no detectable virus.

[00112] In one embodiment, a method for treating a naive subject comprises administering
Therapeutic agent 1 at a dose of 50 mg, Therapeutic agent 2 at a dose of 400 mg or 800 mg,
ritonavir at a dose of 100 mg, and an effective amount of ribavirin (for example, 1000 mg or
1200 mg, or an amount based on the weight of the subject), once a day for 12 weeks. At the

end of treatment, the subject has no detectable virus.

[00113] In one embodiment, a method for treating a naive subject comprises
administering Therapeutic agent 1 at a dose of 250 mg, Therapeutic agent 2 at a dose of 400
mg BID, ritonavir at a dose of 100 mg, and an effective amount of ribavirin (for example,
1000 mg or 1200 mg, or an amount based on the weight of the subject), once a day for 12

weeks. At the end of treatment, the subject has no detectable virus.

[00114] In another embodiment, a method for treating a naive subject comprises
administering Therapeutic agent 1 at a dose of 150 mg, Therapeutic agent 2 at a dose of 400
mg BID, ritonavir at a dose of 100 mg, and an effective amount of ribavirin (for example,
1000 mg or 1200 mg, or an amount based on the weight of the subject), once a day for 12

weeks. At the end of treatment, the subject has no detectable virus.
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[00115] In yet another embodiment, a method for treating a peginterferon + ribavirin
(P/RBV) non-responder comprises administering Therapeutic agent 1 at a dose of 150 mg,
Therapeutic agent 2 at a dose of 400 mg BID, ritonavir at a dose of 100 mg, and an effective
amount of ribavirin (for example, 1000 mg or 1200 mg, or an amount based on the weight of
the subject), once a day for 12 weeks. At the end of treatment, the subject has no detectable

virus.

[00116] In yet another embodiment, a method for treating a peginterferon + ribavirin
(P/RBV) non-responder comprises administering Therapeutic agent 1 at a dose of 50 mg,
Therapeutic agent 2 at a dose of 400 mg BID, ritonavir at a dose of 100 mg, and an effective
amount of ribavirin (for example, 1000 mg or 1200 mg, or an amount based on the weight of
the subject), once a day for 12 weeks. At the end of treatment, the subject has no detectable

virus.

[00117] In one embodiment, a method for treating a naive subject comprises administering
Therapeutic agent 1 at a total daily dose of 150 mg, Therapeutic agent 3 at a total daily dose
of 400 mg, ritonavir at a dose of 100 mg, and an effective amount of ribavirin (for example,
1000 mg or 1200 mg, or an amount based on the weight of the subject), once a day for 12

weeks. At the end of treatment, the subject has no detectable virus.

[00118] In another embodiment, a method for treating a naive subject comprises
administering Therapeutic agent 1 at a total daily dose of 100 mg or 200 mg, Therapeutic
agent 4 at a total daily dose of 25 mg, ritonavir at a dose of 100 mg, and an effective amount
of ribavirin (for example, 1000 mg or 1200 mg, or an amount based on the weight of the
subject), once a day for 12 weeks. At the end of treatment, the subject has no detectable

virus.

[00119] In yet another embodiment, a method for treating a naive subject comprises
administering Therapeutic agent 1 at a total daily dose of 100 mg or 150 mg, Therapeutic
agent 2 at a total daily dose of 400 mg BID, Therapeutic agent 4 at a total daily dose of 25
mg, ritonavir at a dose of 100 mg, and an effective amount of ribavirin (for example, 1000
mg or 1200 mg, or an amount based on the weight of the subject), once a day for 12 weeks.

At the end of treatment, the subject has no detectable virus.
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[00120] The following examples are for illustration and do not limit the scope of this

disclosure in any way.

[00121] Example 1 - Combination of direct-acting antiviral agents (DAAs) and Ribavirin
(RBV) in treatment-naive subjects with genotype (GT) 1 HCV.

[00122] Previously untreated subjects having HCV infection were treated with a protease
inhibitor (in combination with ritonavir), a polymerase inhibitor, and ribavirin. The

treatment was without interferon.

[00123] Subjects included 11 treatment naive subjects between the ages of 18 and 65. All
subjects completed 12 weeks of therapy with Compound 1 and ritonavir (Compound 1/r)
dosed in combination with Compound 3 and ribavirin (RBV). Compound 1 (150 mg once
daily (QD)) was dosed with 100 mg QD ritonavir, 400 mg QD Compound 3, and weight-
based amounts of RBV in treatment naive subjects infected with genotype (GT) 1 HCV.

[00124] HCV RNA levels were measured by TagMan assay. Five of the eleven subjects
had hepatitis C ribonucleic acid (HCV RNA) <25 IU/mL (i.e., below the limit of
quantification) at 2 weeks. Another five subjects had undetectable levels of HCV RNA at 2
weeks. At week 3, three of the eleven subjects had HCV RNA levels of less than 25 [U/mL,
and eight subjects had undetectable levels of HCV RNA. Ten of the eleven subjects had
undetectable levels of HCV RNA at 4 weeks, and one subject had an HCV RNA level of less
than 25 IU/mL. All eleven subjects had undetectable levels of HCV RNA at 5 weeks. HCV
RNA levels remained undetectable in all subjects at week 6, 7, 8, 9, 10, 11 and 12. All
subjects had undetectable levels of HCV RNA at 2 and 4 weeks post-treatment. At post-
treatment weeks 8 and 12, a single subject had detectable HCV RNA (breakthrough), and the
remaining 10 subjects did not have any detectable level of HCV RNA. These remaining ten
subjects were further tested at post-treatment weeks 16 and 24, and all of them had

undetectable levels of HCV RNA at both timepoints.

[00125] Example 2 - Combination of DAAs and RBV in treatment-naive and non-
responder subjects with GT1 HCV.
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[00126] Group 1. Previously untreated subjects having HCV infection were treated with a
protease inhibitor (in combination with ritonavir), a polymerase inhibitor, and ribavirin. The

treatment was without interferon.

[00127]  Subjects included 19 treatment naive subjects between the ages of 18 and 65.
One subject discontinued the study at week 3. All of the remaining 18 subjects completed 12
weeks of therapy with Compound 1/r dosed in combination with Compound 2 and RBV.
Compound 1 (250 mg QD) was dosed with 100 mg QD ritonavir, 400 mg BID Compound 2,
and RBV in treatment naive subjects infected with GT1 HCV.

[00128] Group 2. Previously untreated subjects having HCV infection were treated with a
protease inhibitor (in combination with ritonavir), a polymerase inhibitor, and ribavirin. The

treatment was without interferon.

[00129] Subjects included 14 treatment naive subjects between the ages of 18 and 65.
One subject discontinued the study at week 1. Therefore, a total of 13 subjects were under
study. All of the thirteen subjects completed 12 weeks of therapy with Compound 1/r dosed
in combination with Compound 2 and RBV. Compound 1 (150 mg QD) was dosed with 100
mg QD ritonavir, 400 mg BID Compound 2, and RBV in treatment naive subjects infected
with GT1 HCV.

[00130] Group 3. Peginterferon + ribavirin (P/RBV) non-responders were treated with a
protease inhibitor (in combination with ritonavir), a polymerase inhibitor, and ribavirin. The

treatment was without interferon.

[00131] Subjects included 17 P/RBV non-responders between the ages of 18 and 65.
Subjects were treated with Compound 1/r dosed in combination with Compound 2 and RBV.
Compound 1 (150 mg QD) was dosed with 100 mg QD ritonavir, 400 mg BID Compound 2,
and RBV in P/RBV non-responders infected with GT1 HCV. During the treatment, four

patients had breakthroughs and discontinued the study before week 7.
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The baseline characteristics of the patients are shown in the table below.

Table 2
Group 1 Group 2 Group 3
Genotype (1a/1b) 17/2 11/3 16/1
11.28B:
CC 10 5 0
CT 7 7 11
TT 2 2 5
Undetermined 0 0 1
Median  baseline HCV
RNA (log IU/mL) 6.4 [4.1-7.2] 6.9 [3.1-7.5] 6.9 [6.0-7.8]

[00133] Results from Group 1. Ten of the nineteen subjects had HCV RNA <25 IU/mL at
2 weeks. Another eight had undetectable levels of HCV RNA at 2 weeks. At week 3, one
subject discontinued, four of the remaining 18 subjects had HCV RNA levels of less than 25
IU/mL, and fourteen of the remaining 18 subjects had undetectable levels of HCV RNA. At
week 4, seventeen of the remaining 18 subjects had undetectable levels of HCV RNA; one
subject had HCV RNA <25 IU/mL. At week 5, all of the remaining 18 subjects had
undetectable levels of HCV RNA. At week 6, seventeen of the remaining 18 subjects had
undetectable levels of HCV RNA, and one subject had HCV RNA <25 IU/mL. At weeks 7,
8,9, 10, 11 and 12, all of the remaining 18 subjects had undetectable levels of HCV RNA
(one subject was not tested at week 12). At post-treatment weeks 2, 4, 8, and 12 all of the
remaining 18 subjects (including the one who was not tested at week 12 during treatment)
had undetectable levels of HCV RNA. At post-treatment week 12, a total of ten subjects
were tested, and all of them had undetectable levels of HCV RNA.

[00134] Results from Group 2. Of the thirteen subjects tested, six had HCV RNA <25
IU/mL at 2 weeks. Another six subjects had undetectable levels of HCV RNA at 2 weeks.
At week 3, two subjects had HCV RNA levels of less than 25 IU/mL, and ten subjects had
undetectable levels of HCV RNA. Eleven of the thirteen subjects had undetectable levels of
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HCV RNA at 4 weeks and two had HCV RNA <25 IU/mL. At weeks 5, 6,7, 8,9 and 10, all
thirteen subjects that were tested had undetectable levels of HCV RNA. One subject had
detectable levels of HCV RNA at week 11 (the remaining 12 subjects had undetectable levels
of HCV RNA at week 11), but HCV RNA levels in that subject, as well as all other subjects,
were undetectable at week 12. At post-treatment weeks 2, 4, and 8, all thirteen subjects that
were tested (including the one who had detectable levels of HCV RNA at week 11) had
undetectable levels of HCV RNA.

[00135] Results from Group 3. Seven of the seventeen subjects tested had HCV RNA <25
IU/mL at 2 weeks. Another seven subjects had undetectable levels of HCV RNA at 2
weeks. Three subjects had detectable levels of HCV RNA at 2 weeks. At week 3, three
subjects had HCV RNA levels of less than 25 IU/mL, twelve subjects had undetectable levels
of HCV RNA, and two subjects had detectable levels of HCV RNA. At week 4, two subjects
had HCV RNA levels of less than 25 IU/mL., thirteen subjects had undetectable levels of
HCV RNA, and two subjects had detectable levels of HCV RNA. Sixteen subjects were
tested at 5 weeks; thirteen subjects had undetectable levels of HCV RNA and three subjects
had detectable levels of HCV RNA. Fifteen subjects were tested at 6 weeks; twelve subjects
had undetectable levels of HCV RNA and three subjects had detectable levels of HCV RNA.
All thirteen subjects that were tested at 7 weeks had undetectable levels of HCV RNA.
Twelve of the thirteen subjects that were tested at 8 weeks had undetectable levels of HCV
RNA; one subject had HCV RNA levels of less than 25 IU/mL. All ten subjects that were
tested at 9 weeks had undetectable levels of HCV RNA. Twelve of the thirteen subjects that
were tested at 9 weeks had undetectable levels of HCV RNA; one subject had detectable
levels of HCV RNA. Twelve of the thirteen subjects that were tested at 10 weeks had
undetectable levels of HCV RNA; one subject had detectable levels of HCV RNA. Eleven of
the twelve subjects that were tested at 11 weeks had undetectable levels of HCV RNA; one
subject had HCV RNA levels of less than 25 IU/mL. Ten of the twelve subjects that were
tested at 12 weeks had undetectable levels of HCV RNA; one subject had HCV RNA levels
of less than 25 IU/mL and one subject had detectable levels of HCV RNA. At post-
treatment week 2, eight of the eleven subjects that were tested had undetectable levels of
HCV RNA; three subjects had detectable levels of HCV RNA. At post-treatment week 4,
eight of the ten subjects that were tested had undetectable levels of HCV RNA; two subjects
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had detectable levels of HCV RNA. All six subjects that were tested at post-treatment week
8 had undetectable levels of HCV RNA.

[00136] The above examples provide a shorter duration combination therapy (a protease
inhibitor in combination with ritonavir, a polymerase inhibitor, and ribavirin) for HCV that

does not include interferon treatment.

[00137] The following examples are for illustration and do not limit the scope of this
disclosure in any way. Not to be bound by any theory, the unexpected synergistic effects
from combining different classes of HCV inhibitors (e.g., a combination of a protease
inhibitor (such as compound 1) and a polymerase inhibitor (such as compound 2), or a
combination of a protease inhibitor (such as compound 1) and a NSSA inhibitor (such as
compound 4)) may contribute to the effectiveness of the short-duration, interferon-free

therapies of the present technology.

[00138] Example 3 — Synergistic concentrations of compound 1 and compound 2 in

genotype 1b HCV replicon assay.

[00139] Materials: A replicon cell line was derived from the human hepatoma cell line
Huh7. It was derived from HCV genotype 1b (Conl), and is a bicistronic subgenomic
replicon, essentially similar to those described in Science 285(5424):110-3 (1999). The first
cistron of the construct contains a firefly luciferase reporter and a neomycin
phosphotransferase selectable marker. Replicon cells were maintained in Dulbecco’s
Modified Eagle Media (DMEM) containing 100 IU/ml penicillin, 100 mg/ml streptomycin
(Invitrogen), 200 mg/ml G418, an aminoglycoside antibiotic (Invitrogen) and 10% fetal
bovine serum (FBS) at 37° C and 5% CO2.

[00140] Replicon Cell Culture: Replicon cells were seeded at a density of 5000 cells per
well of a 96-well plate in 100 ul DMEM containing 5% FBS. The following day,
compounds 1 and 2 were diluted in dimethyl sulfoxide (DMSO) to generate a 200X stock in
a series of 6 two-fold dilutions. The dilution series was then further diluted 100-fold in the

medium containing 5% FBS.

[00141] Combination Studies: Combination studies were performed to evaluate the

interaction effects of therapeutic agent 1 and therapeutic agent 2 in the replicon assay
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described above. The purpose of these studies was to determine whether there are doses or
concentrations of each compound where synergy or antagonism is demonstrated with the
other compound. Three experiments with three plates in each experiment were performed on
three separate days. Six concentrations of compound 1 alone and six concentrations of
compound 2 alone were assayed in each plate. In addition, 36 combinations of
concentrations of the two compounds were assayed for each plate. The variable analyzed

was the fraction of inhibition of the luciferase signal.

[00142] The dilutions of each compound were combined with the dilutions of the other
compound in a checkerboard fashion. The concentrations tested were chosen to ensure that
the ECsp for each compound alone is in the middle of the serial dilution range. Medium with
inhibitor(s) was added to the cell culture plates already containing 100 ul of DMEM with 5%
FBS. The cells were incubated in a tissue culture incubator at 37° C and 5% CO, for three
days. The inhibitor effects of compounds on HCV replication were determined by measuring
activity of a luciferase reporter gene using a Luciferase Assay System kit (Promega)
following the manufacturer’s instructions. Passive Lysis buffer (30 ul, Promega) was added
to each well, and the plates were incubated for 15 minutes with rocking to lyse the cells.
Luciferin solution (100 pl, Promega) was added to each well and the luciferase activity was
measured using a Victor Il luminometer (Perkin-Elmer). To determine the ECsy, the
luciferase inhibition data were analyzed using GraphPad Prism 4 software. Three
experiments were performed with three replicates per experiment. The percent inhibition
results were analyzed for synergy, additivity and antagonism according to the Pritchard and

Shipman model (Antiviral Research 14:181-206 (1990)).

[00143] Combination Analysis: Prichard and Shipman proposed a direct approach to solve
this drug-drug interaction problem. The method was able to calculate theoretical additive
effects directly from the individual dose-response curves determined in the assay. The
calculated theoretical additivity was then compared to the experimental dose-response
surface, and subsequently subtracted to reveal any areas of aberrant interaction. The
following equation was used to calculate the theoretical additive effects:

Z=X+Y(1-X)=X+Y - XY,
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where Z is the total inhibition produced by the combination of drugs X and Y, with X and Y

representing the inhibition produced by drugs X and Y alone respectively.

[00144] A difference between the actual observed fraction of inhibition and the predicted
value was calculated for each concentration combination for each plate in each experiment to
determine whether the observed combined effect was greater than the theoretical additive
effect Z calculated from the equation above. For each concentration combination, the
replicates (across all plates and experiments) were used to calculate a mean difference
between observed and predicted fraction of inhibition, its standard error and its two-sided

05% confidence interval.

[00145] Synergy or antagonism for a concentration combination was determined based on
the following 2 rules: First, the 95% CI of the mean difference between observed and
predicted fraction of inhibition at each concentration combination is calculated. If the lower
bound of 95% CI is larger than zero, then the drug combination would be considered having
a synergistic effect; if the upper bound of 95% CI is less than zero, then the drug combination
would be considered having an antagonistic effect; otherwise, no significant antagonism or

synergy at this concentration combination.

[00146] Second, the synergistic or antagonistic effect must have its relative mean
difference, the absolute mean difference divided by its corresponding observed mean
inhibition, greater than 1%. By doing this, small differences of statistical significance caused

by very small variance could be excluded.

[00147] Combination of Therapeutic Agent 1 and Therapeutic Agent 2: The inhibitory
effects on replicons produced by each drug alone or in combination with the other at
concentrations up to ten-fold above the ECsy were examined in the genotype 1b (Conl)
replicon using a checkerboard titration pattern (two-fold serial dilutions) in a standard three-
day antiviral assay. The concentrations tested were chosen to ensure that the ECsy values of
the compounds were in the middle of the serial dilution range. For compound 1,
concentrations ranged from 0.031 nM to 1.0 nM. For compound 2, concentrations ranged
from 0.125 nM to 4.0 nM. Synergy, additivity, and antagonism were evaluated using the

Pritchard and Shipman model.
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[00148] Results: The results of the assay analysis are illustrated in Figures 1 and 2 and
Table 3. In the 3-D surface plot of Figure 1, deviations from expected interactions between
compound 1 and compound 2 are purely additive at concentrations associated with a
horizontal plane at 0%. Synergistic interactions between compound 1 and compound 2
appear as a peak above the horizontal plane with a height corresponding to the percent above
calculated additivity. Antagonistic interactions between compound 1 and compound 2
appear as a pit or trough below the horizontal plane with a negative value signifying the
percent below the calculated additivity. Synergistic interactions appear as dark grey, additive

interactions appear white, and antagonistic interactions appear as speckled.

[00149]  As illustrated in the 3-D surface plot of Figure 1 and the contour plot of Figure 2,
an additive or synergistic effect exists at most of the concentrations for compound 1 and
compound 2. In particular, there is a concentration region showing synergy at most
concentrations of compound 1 and at the lower to mid-range dose concentrations of

compound 2.

[00150] Table 3 below lists combinations of concentrations of compound 1 and compound
2 with statistically significant synergistic or antagonistic effects based on the Prichard and
Shipman model analysis. For each combination of concentrations, Table 3 includes the mean
difference in the observed and predicted fraction of inhibition, the standard deviation or error

of the mean difference, and the upper and lower limits of the 95% confidence interval.

[00151] According to Table 3, all of the combinations of compound 1 and compound 2

listed in the table have statistically significant synergistic effects.

[00152] The results presented in Figures 1 and 2 and Table 3 demonstrate that the
combination of therapeutic agent 1 and therapeutic agent 2 achieves additivity or synergy at
most of the concentration combinations of the two agents. Taken together, these in vitro
replicon results suggest that therapeutic agent 2 should produce a significant antiviral effect
in patients when administered in combination with therapeutic agent 1 in patients infected

with HCV.
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Table 3

Mean difference
in fraction of

inhibition: Standard error Lower 95%
Compound Compound Observed - of mean confidence Upper 95%
2, nM 1, nM Predicted difference limit confidence limit
125 12500 0.06176 0.023352 0.007912 0.11561
125 .25000 0.05321 0.022199 0.002024 0.10440
125 .50000 0.01176 0.002680 0.005583 0.01794
250 .25000¢ 0.06626 0.020630 0.018692 0.11384
.250 .50000 0.01061 0.002677 0.004438 0.01679
.500 06250 0.04373 0.014897 0.009375 0.07808
.500 12500 0.10416 0.026757 0.042454 0.16586
.500 .25000 0.09327 0.019859 0.047471 0.13906
.500 .50000 0.01422 0.003333 0.006535 0.02191
1.00 06250 0.06696 0.020488 0.019715 0.11421
1.00 12500 0.14103 0.021289 0.091939 0.19013
1.00 25000 0.11027 0.016762 0.071617 0.14892
1.00 .50000 0.01365 0.002312 0.008315 0.01398
2.00 06250 0.05974 0.007690 0.042004 0.07747
2.00 12500 0.10032 0.011820 0.073066 0.12758
2.00 .25000 0.07117 0.009428 0.049428 0.09291
4.00 03125 0.03235 0.003950 0.023236 0.04145
4.00 06250 0.05141 0.004313 0.041470 0.06136
4.00 12500 0.06572 0.004692 0.054901 0.07654
4.00 .25000 0.03452 0.004775 0.023509 0.04553
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[00153] Example 4 — Synergistic concentrations of compound 1 and compound 4 in

genotype 1b HCV replicon assay.

[00154] Materials: The replicon cell line was derived from the human hepatoma cell line
Huh7. It was derived from HCV genotype 1b (Conl), and is a bicistronic subgenomic
replicon, essentially similar to those described in Science 285(5424):110-3 (1999). The first
cistron of the construct contains a firefly luciferase reporter and a neomycin
phosphotransferase selectable marker. Replicon cells were maintained in Dulbecco’s
Modified Eagle Media (DMEM) containing 100 IU/ml penicillin, 100 mg/ml streptomycin
(Invitrogen), 200 mg/ml G418 (Invitrogen) and 10% fetal bovine serum (FBS) at 37° C and
5% COa.

[00155]  Replicon Cell Culture: Replicon cells were seeded at a density of 5000 cells per
well of a 96-well plate in 100 ul DMEM containing 5% FBS. The following day,
compounds were diluted in dimethyl sulfoxide (DMSO) to generate a 200X stock in a series
of 6 two-fold dilutions. The dilution series was then further diluted 100-fold in the medium

containing 5% FBS.

[00156] Combination Studies: Combination studies were performed to evaluate the
interaction effects of therapeutic agent 1 and therapeutic agent 4 in the replicon assay
described above. The purpose of these studies was to determine doses or concentrations of
each compound where synergy or antagonism is demonstrated with the other compound.
Three experiments with three plates in each experiment were performed on three separate
days. Six concentrations of compound 1 alone and six concentrations of compound 2 alone
were assayed in each plate. In addition, 36 combinations of concentrations of the two
compounds were assayed for each plate. The variable analyzed was the fraction of inhibition

of the luciferase signal.

[00157] The dilutions of each compound were combined with the dilutions of the other
compound in a checkerboard fashion. The concentrations tested were chosen to ensure that
the ECsp for each compound alone is in the middle of the serial dilution range. Medium with
inhibitor(s) was added to the cell culture plates already containing 100 ul of DMEM with 5%

FBS. The cells were incubated in a tissue culture incubator at 37° C and 5% CO, for three
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days. The inhibitor effects of compounds on HCV replication were determined by measuring
activity of a luciferase reporter gene using a Luciferase Assay System kit (Promega)
following the manufacturer’s instructions. Passive Lysis buffer (30 ul, Promega) was added
to each well, and the plates were incubated for 15 minutes with rocking to lyse the cells.
Luciferin solution (100 pl, Promega) was added to each well and the luciferase activity was
measured using a Victor II luminometer (Perkin-Elmer). To determine the ECsy, the
luciferase inhibition data were analyzed using GraphPad Prism 4 software. Three
experiments were performed with three replicates per experiment. The percent inhibition

results were analyzed for synergy, additivity and antagonism according to the Pritchard and

Shipman model (Antiviral Research 14:181-206 (1990)).

[00158] Combination Analysis:  The Prichard and Shipman approach to calculating

theoretical additive effects (described in Example 3) was used for the present example.

[00159] The difference between the actual observed fraction of inhibition and the
predicted value was calculated for each concentration combination for each plate in each
experiment to determine whether the observed combined effect was greater than the
theoretical additive effect Z calculated from the Prichard and Shipman equation. For each
concentration combination, the replicates (across all plates and experiments) were used to
calculate a mean difference between observed and predicted fraction of inhibition, its

standard error and its two-sided 95% confidence interval.

[00160] Synergy or antagonism for a concentration combination was determined based on

the same rules set forth in Example 3.

[00161] Combination of Therapeutic Agent 1 and Therapeutic Agent 4: The inhibitory
effects in replicon produced by each drug alone or in combination with the other at
concentrations up to ten-fold above the ECsy were examined in the genotype 1b (Conl)
replicon using a checkerboard titration pattern (two-fold serial dilutions) in the standard
three-day antiviral assay. The concentrations tested were chosen to ensure that the ECsg
values of the compounds were in the middle of the serial dilution range. For compound 4,
concentrations ranged from 0.0002 nM to 0.0063 nM, and for compound 1, concentrations
ranged from 0.023 nM to 0.75 nM. Synergy, additivity, and antagonism were evaluated

using the Pritchard and Shipman model.
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[00162] Results: The results of the assay analysis are illustrated in Figures 3 and 4 and
Table 4. In the 3-D surface plot of Figure 3, deviations from expected interactions between
compound 1 and compound 4 are purely additive at concentrations associated with a
horizontal plane at 0%. Synergistic interactions between compound 1 and compound 4
appear as a peak above the horizontal plane with a height corresponding to the percent above
calculated additivity. Antagonistic interactions between compound 1 and compound 4
appear as a pit or trough below the horizontal plane with a negative value signifying the
percent below the calculated additivity. Synergistic interactions appear as shades of dark

grey, additive interactions appear white, and antagonistic interactions appear as speckled.

[00163] As illustrated in the 3-D surface plot of Figure 3 and the contour plot of Figure 4,
an additive or synergistic effect exists at most of the concentrations for compound 1 and
compound 4. In particular, there is a concentration region showing synergy at the lower dose

concentrations of compound 4 and mid-range dose concentrations of compound 1.

[00164] Table 4 below lists combinations of concentrations of compound 1 and compound
4 with statistically significant synergistic or antagonistic effects based on the Prichard and
Shipman Model analysis. For each combination of concentrations, Table 4 includes the
mean difference in the observed and predicted fraction of inhibition, the standard deviation or

error of the mean difference, and the upper and lower limits of the 95% confidence interval.

[00165] According to Table 4, most of the combinations of compound 1 and compound 4
listed in the table have statistically significant synergistic effects. A small amount of

antagonism was observed at the lowest concentrations of compound 1.

[00166] The results presented in Figures 3 and 4 and Table 4 demonstrate that the
combination of therapeutic agent 4 and therapeutic agent 1 achieves additivity at most of the
concentration combinations of the two agents and achieves synergy at certain concentration
combinations, in particular, at low concentrations of therapeutic agent 4 and mid-range
concentrations of therapeutic agent 1. Taken together, these in vitro replicon results suggest
that therapeutic agent 4 should produce a significant antiviral effect in patients when

administered in combination with therapeutic agent 1 in patients infected with HCV.
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Table 4

Mean difference in  Standard error Lower 95% Upper 95%

Compound Compound fraction of inhibition: of mean confidence confidence
4, nM 1, nM Observed - Predicted difference limit limit
0.000197 0.375000 0.09895 0.033975 0.02060 0.17729
0.000394 0.187500 0.16900 0.038934 0.07922 0.25878
0.000394 0.375000 0.11401 0.027710 0.05011 0.17791
0.000788 0.187500 0.15349 0.038860 0.06388 0.24310
0.000788 0.375000 0.09992 0.027266 0.03704 0.16279
0.001575 0.023438 -0.08326 0.027126 -0.14582 -0.02071
0.001575 0.046875 -0.11894 0.026099 -0.17913 -0.05876
0.001575 0.187500 0.07958 0.020080 0.03328 0.12588
0.003150 0.023438 -0.10156 0.018406 -0.14401 -0.05912
0.003150 0.046875 -0.08091 0.014615 -0.11462 -0.04721

[00167] Example 5 — Reduction of HCV-infected cells with combinations of therapeutic

agents 1, 2 and 4.

[00168] In order to quantify the frequency of resistant replicon colonies selected by
therapeutic agent 1, therapeutic agent 2, therapeutic agent 4, or various combinations of these
agents, the stable subgenomic replicon cell line derived from HCV genotype la (H77;
Genbank accession number AF011751) was utilized. The replicon construct was bicistronic
and the cell line was generated by introducing the constructs into cell lines derived from the
human hepatoma cell line Huh-7. The replicon also has a firefly luciferase reporter and a
neomycin phosphotransferase (Neo) selectable marker. The two coding regions, separated
by the FMDV 2a protease, comprise the first cistron of the bicistronic replicon construct,
with the second cistron containing the HCV NS3-NS5B coding region with addition of
adaptive mutations E1202G, K1691R, K2040R and S22041. This HCV replicon cell line was
maintained in Dulbecco’s modified Eagles medium (DMEM; Invitrogen) containing 10%
(v/v) fetal bovine serum, 100 IU/ml penicillin, 100 pg/ml streptomycin, and 200 ng/ml G418
(all from Invitrogen). la-H77 replicon cells (10°-10°% were plated in 150 mm cell culture
plates and grown in the presence of G418 (400 pg/ml) and compound 1, compound 2, and/or

compound 4 at concentrations that were either 10-fold or 100-fold above the ECs, value for
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the HCV genotype la replicon cell line. The ECsg values for compound 1, compound 2, and
compound 4 used for this experiment were 0.9, 7.7, and 0.01 nM, respectively. After three
weeks of treatment, the majority of replicon cells were cleared of replicon RNA and,
therefore, were unable to survive in the G418-containing medium since the replicon RNA
included the neo marker conferring G418 resistance. The cells containing resistant replicon
variants survived and formed colonies, and these colonies were stained with 1% crystal violet
in 10% Protocol SafeFix II reagent (Fisher Scientific), and counted. As shown in Figure 1,
the combination of compound 4 plus either compound 1 or compound 2 at either 10-fold or
100-fold above their respective ECsg value resulted in significantly fewer colonies than either
compound 1, compound 2, or compound 4 alone at 10-fold or 100-fold above their respective

ECs value.
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CLAIMS

1. A method for treating Hepatitis C Virus (HCV) infection comprising
administering to a subject in need thereof at least two direct acting antiviral agents (DAAS)
and ribavirin for a duration of no more than twelve weeks,

wherein the subject is not administered with interferon during said duration.

2. The method of claim 1, wherein the at least two direct acting antiviral agents
(DAAs) and ribavirin are administered in an amount effective to result in sustained

virological response (SVR).

3. The method of claim 1, wherein the method further comprises administering

an inhibitor of cytochrome P450 to the subject.

4, The method of claim 1, wherein the at least two DAAs and ribavirin are

administered daily.

5. The method of claim 1, wherein each DAA is administered either separately
or in combination, and wherein each DAA is administered once a day, twice a day, or three

times a day.

6. The method of claim 1, wherein the ribavirin is administered once a day,

twice a day, or three times a day.

7. The method of claim 1, wherein the duration is no more than eight weeks.

8. The method of claim 1, wherein the at least two DAAs is selected from the
group consisting of protease inhibitors, nucleotide or nucleoside polymerase inhibitors, non-

nucleotide polymerase inhibitors, NS3B inhibitors, NS4A inhibitors, NS5SA inhibitors, NS5B
inhibitors, and cyclophilin inhibitors.
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9. The method of claim 1, wherein the at least two DAAs comprise at least one

HCYV protease inhibitor and at least one HCV polymerase inhibitor.

10. The method of claim 9, wherein the at least one HCV protease inhibitor is

selected from the group consisting of therapeutic agent 1, telaprevir, boceprevir, BI-201335,

(GS-9451, BMS-650032, and combinations thereof.

11. The method of claim 9, wherein the at least one HCV polymerase inhibitor is
at least one nucleotide polymerase inhibitor or at least one non-nucleotide polymerase

inhibitor.

12. The method of claim 11, wherein the at least one nucleotide or nucleoside
polymerase inhibitor is selected from the group consisting of PSI-7977, PSI-938, and

combinations thereof.

13. The method of claim 11, wherein the at least one non-nucleotide polymerase
inhibitor is selected from the group consisting of therapeutic agent 2, therapeutic agent 3,

(GS-9190, BI-207127, VX-222 and combinations thereof.

14. The method of claim 10, wherein the HCV polymerase inhibitor is therapeutic

agent 1 and the at least one HCV polymerase inhibitor is therapeutic agent 2.

15. The method of claim 14, wherein therapeutic agent 1 is administered a total
daily dose of about 25 mg to about 250 mg and wherein therapeutic agent 2 is administered a

total daily dose from about 100 mg to about 800 mg.
16. The method of claim 15, wherein therapeutic agent 1 is administered at least

once daily at about 50 mg to about 250 mg and therapeutic agent 2 is administered at least

twice daily at about 200 mg to about 400 mg.

113



17. The method of any of claims 14-16, wherein ritonavir is administered at least

once a day at about 50 mg to about 100 mg.

18. The method of claim 11, wherein the HCV protease inhibitor is therapeutic

agent 1 and the non-nucleoside HCV polymerase inhibitor is therapeutic agent 3.

19. The method of claim 18, wherein therapeutic agent 1 is administered in a total
daily dose of from about 25 mg to about 250 mg and wherein therapeutic agent 3 is

administered in a daily dose of about 50 mg to about 1000 mg.

20. The method of claim 19, wherein therapeutic agent 1 is administered at a total
daily dose of about 50 mg and therapeutic agent 3 is administered at a total daily dose of

about 400 mg.

21. The method of claim 19, wherein therapeutic agent 3 is administered in a daily

dose of 50 mg.

22. The method of claim 21, wherein therapeutic agent 3 is administered once

daily or twice daily.

23. The method of any of claims 19-22, wherein therapeutic agent 1 is

administered at a daily dose of about 50 mg.

24. The method of claim 23, wherein therapeutic agent 1 is administered once

daily.

23. The method of claim 1, wherein the at least two DAAs comprise at least one

HCYV protease inhibitor and at least one NS5A inhibitor.

26. The method of claim 25, wherein the at least one HCV protease inhibitor is

therapeutic agent 1 and the at least one NS5A inhibitor is therapeutic agent 4.
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27. The method of claim 26, wherein therapeutic agent 1 is administered at a total

daily dosage of about 25 mg to about 250 mg.

28. The method of claim 26, wherein therapeutic agent 4 is administered in a total

daily dose of about 5 mg to about 200 mg.

29. A method for treating Hepatitis C Virus (HCV) infection in a subject
comprising administering

(a) therapeutic agent 1,

(b) at least one polymerase inhibitor selected from the group consisting of
therapeutic agent 2, therapeutic agent 3 and combinations thereof,

(c) ribavirin and

(d) an inhibitor of cytochrome P450 for a duration of no more than twelve weeks,

wherein the therapeutic agent 1, the at least one polymerase inhibitor, the ribavirin
and the inhibitor of cytochrome P450 are administered in amounts effective to result in

sustained virological response (SVR) in the subject.

30. A method for treating a population of subjects having Hepatitis C Virus
(HCV) infection, the method comprising administering at least two direct acting antiviral
agents (DAAs) to the subjects for a duration of no more than 12 weeks, wherein the at least
two direct acting antiviral agents (DAAs) are administered to the subjects in amounts and for

a duration effective to provide a sustained virological response (SVR) in at least about 70%

of the population.
31. The method of claim 1, wherein said at least two direct acting antiviral agents
comprise:

compound 1 or a pharmaceutically acceptable salt thereof,
compound 2 or a pharmaceutically acceptable salt thereof, and

ritonavir.

115



32.

33.
1.

34.
la.

35.
1b.

36.
2or3.

37.
patient.

38.
patient.

39.

40.
treatment.

41.

The method of claim 31, wherein said duration is no more than 8 weeks.

The method of claim 32, wherein said subject is infected with HCV genotype

The method of claim 32, wherein said subject is infected with HCV genotype

The method of claim 32, wherein said subject is infected with HCV genotype

The method of claim 32, wherein said subject is infected with HCV genotype

The method of claim 32, wherein said subject is a HCV-treatment naive

The method of claim 32, wherein said subject is a HCV-treatment experienced

The method of claim 32, wherein said subject is an interferon non-responder.

The method of claim 32, wherein said subject is not a candidate for interferon

The method of claim 32, wherein said compound 1 or pharmaceutically

acceptable salt thereof is administered once daily and in combination with ritonavir.

42.

comprise:

The method of claim 1, wherein said at least two direct acting antiviral agents

compound 1 or a pharmaceutically acceptable salt thereof,
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compound 3 or a pharmaceutically acceptable salt thereof, and

ritonavir.

43. The method of claim 41, wherein said duration is no more than 8 weeks.

44. The method of claim 43, wherein said subject is infected with HCV genotype

I.

45. The method of claim 43, wherein said subject is infected with HCV genotype
la.

46. The method of claim 43, wherein said subject is infected with HCV genotype
1b.

47. The method of claim 43, wherein said subject is infected with HCV genotype
2or3.

48. The method of claim 43, wherein said subject is a HCV-treatment naive
patient.

49. The method of claim 43, wherein said subject is a HCV-treatment experienced
patient.

50. The method of claim 43, wherein said subject is an interferon non-responder.

51. The method of claim 43, wherein said subject is not a candidate for interferon
treatment.

52. The method of claim 43, wherein said compound 1 or pharmaceutically

acceptable salt thereof is administered once daily and in combination with ritonavir.
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53.

comprise:

The method of claim 1, wherein said at least two direct acting antiviral agents

compound 1 or a pharmaceutically acceptable salt thereof,

compound 4 or a pharmaceutically acceptable salt thereof, and

ritonavir.

54. The method of claim 53, wherein said duration is no more than 8 weeks.

55. The method of claim 54, wherein said subject is infected with HCV genotype
1.

56. The method of claim 54, wherein said subject is infected with HCV genotype
la.

57. The method of claim 54, wherein said subject is infected with HCV genotype
1b.

58. The method of claim 54, wherein said subject is infected with HCV genotype
2or3.

59. The method of claim 54, wherein said subject is a HCV-treatment naive
patient.

60. The method of claim 54, wherein said subject is a HCV-treatment experienced
patient.

61. The method of claim 54, wherein said subject is an interferon non-responder.

62. The method of claim 54, wherein said subject is not a candidate for interferon
treatment.
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63.

The method of claim 54, wherein said compound 1 or pharmaceutically

acceptable salt thereof is administered once daily and in combination with ritonavir.

64.

comprise:

The method of claim 1, wherein said at least two direct acting antiviral agents

compound 1 or a pharmaceutically acceptable salt thereof,

compound 2 or a pharmaceutically acceptable salt thereof,

compound 4 or a pharmaceutically acceptable salt thereof, and

ritonavir.

65. The method of claim 64, wherein said duration is no more than 8 weeks.

66. The method of claim 65, wherein said subject is infected with HCV genotype
1.

67. The method of claim 65, wherein said subject is infected with HCV genotype
la.

68. The method of claim 65, wherein said subject is infected with HCV genotype
1b.

69. The method of claim 65, wherein said subject is infected with HCV genotype
2or 3.

70. The method of claim 65, wherein said subject is a HCV-treatment naive
patient.

71. The method of claim 65, wherein said subject is a HCV-treatment experienced
patient.

72. The method of claim 65, wherein said subject is an interferon non-responder.
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73.

treatment.

74.

The method of claim 65. wherein said subject is not a candidate for interferon

The method of claim 65, wherein said compound 1 or pharmaceutically

acceptable salt thereof is administered once daily and in combination with ritonavir.

75.

The method of claim 1, wherein said at least two direct acting antiviral agents

comprises a drug combination selected from the group consisting of:

la.

76.

77.

78.

a combination of PSI-7977 and PSI-938,

a combination of BMS-790052 and BMS-650032,

a combination of GS-5885 and GS-9451,

a combination of GS-5885, GS-9190 and GS-9451,

a combination of BI-201335 and BI-27127,

a combination of telaprevir and VX-222,

a combination of PSI-7977 and TMC-435,

a combination of danoprevir and R7128,

a combination of PSI-7977 and BMS-790052

a combination of PSI-7977 and BMS-650032,

a combination of PSI-7977, BMS-790052 and BMS-650032,
a combination of INX-189 and BMS-790052,

a combination of INX-189 and BMS-650032, and

a combination of INX-189 , BMS-790052 and BMS-650032.

The method of claim 75, wherein said duration is no more than 8 weeks.

The method of claim 76, wherein said subject is infected with HCV genotype

The method of claim 76, wherein said subject is infected with HCV genotype



79. The method of claim 76, wherein said subject is infected with HCV genotype
1b.

80. The method of claim 76, wherein said subject is infected with HCV genotype
2or3.

81. The method of claim 76, wherein said subject is a HCV-treatment naive
patient.

82. The method of claim 76, wherein said subject is a HCV-treatment experienced
patient.

83. The method of claim 76, wherein said subject is an interferon non-responder.

84. The method of claim 76, wherein said subject is not a candidate for interferon
treatment.

85. The method of claim 76, wherein at least one of said DAAs is therapeutic
agent 1, and wherein said therapeutic agent 1 is administered once daily and in combination

with ritonavir.



ABSTRACT OF THE DISCLOSURE

The present invention features interferon-free therapies for the treatment of HCV over a
shorter duration of treatment, such as no more than 12 weeks, which preferably result in
undetectable virus at the end of treatment and afterward, or preferably cure the patient of
HCV infection and thereby avoids the untoward long term consequences of the infection.
The therapies comprise administering at least two direct acting antiviral agents and ribavirin
to a subject. For example, the therapies comprise administering to a subject effective
amounts of therapeutic agent 1, therapeutic agent 2 (or therapeutic agent 3), an inhibitor of

cytochrome P450 (e.g., ritonavir), and ribavirin.
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