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(57) ABSTRACT 

The present invention provides methods for treating indi 
viduals having a hepatitis C virus (HCV) infection, which 
individuals have failed to respond to therapy with an IFN-C. 
other than consensus interferon (CIFN), or who, following 
cessation of therapy with an IFN-C. other than CIFN, have 
Suffered relapse. The methods generally involve a treatment 
regimen comprising administering a first dosing regimen of 
CIFN, followed by a second dosing regimen of CIFN. 
Ribavirin is administered with at least the Second dosing 
regimen. 
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METHOD FOR TREATING HEPATITIS C VIRUS 
INFECTION IN TREATMENT FAILURE PATIENTS 

FIELD OF THE INVENTION 

0001. This invention is in the field of treating viral 
infections, and in particular, treating hepatitis C virus infec 
tion. 

BACKGROUND OF THE INVENTION 

0002 Hepatitis C virus (HCV) infection is the most 
common chronic blood borne infection in the United States. 
Although the numbers of new infections have declined, the 
burden of chronic infection is Substantial, with Centers for 
Disease Control estimates of 3.9 million (1.8%) infected 
persons in the United States. Chronic liver disease is the 
tenth leading cause of death among adults in the United 
States, and accounts for approximately 25,000 deaths annu 
ally, or approximately 1% of all deaths. Studies indicate that 
40% of chronic liver disease is HCV-related, resulting in an 
estimated 8,000-10,000 deaths each year. HCV-associated 
end-stage liver disease is the most frequent indication for 
liver transplantation among adults. 
0003) The high prevalence of chronic HCV infection has 
important public health implications for the future burden of 
chronic liver disease in the United States. Data derived from 
the National Health and Nutrition Examination Survey 
(NHANES III) indicate that a large increase in the rate of 
new HCV infections occurred from the late 1960s to the 
early 1980s, particularly among persons between 20 to 40 
years of age. It is estimated that the number of perSons with 
long-standing HCV infection of 20 years or longer could 
more than quadruple from 1990 to 2015, from 750,000 to 
over 3 million. The proportional increase in perSons infected 
for 30 or 40 years would be even greater. Since the risk of 
HCV-related chronic liver disease is related to the duration 
of infection, with the risk of cirrhosis progressively increas 
ing for perSons infected for longer than 20 years, this will 
result in a Substantial increase in cirrhosis-related morbidity 
and mortality among patients infected between the years of 
1965-1985. 

0004 Antiviral therapy of chronic hepatitis C has 
evolved rapidly over the last decade, with Significant 
improvements Seen in the efficacy of treatment. Neverthe 
less, even with combination therapy using pegylated IFN-C. 
plus ribavirin, 40% to 50% of patients fail therapy. These 
patients are generally referred to as “treatment failure' 
patients, and include both non-responders (patients in whom 
Viral titer remains high even during therapy) and relapsers 
(patients in whom Viral titers drop initially during therapy, 
but Subsequently rise either during therapy or after treatment 
has ended). These patients currently have no effective thera 
peutic alternative. In particular, patients who have advanced 
fibrosis or cirrhosis on liver biopsy are at Significant risk of 
developing complications of advanced liver disease, includ 
ing ascites, jaundice, variceal bleeding, encephalopathy, and 
progressive liver failure, as well as a markedly increased risk 
of hepatocellular carcinoma. 
0005 Type I interferons are cytokines that exhibit both 
antiviral and antiproliferative activity. Type I interferons 
include interferon-C. (IFN-C) and interferon-B. IFN-O. 
includes naturally occurring IFN-O, and derivatives having 
the amino acid Sequence of a naturally occurring IFN-C, 
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such as in PEGylated IFN-C. Naturally occurring IFN-C. that 
have been used in anti-viral therapies includes IFN-C2a, 
IFN-C2b. Derivatives of naturally occurring IFN-O, e.g., 
PEGylated IFN-C.’s, have also been used in antiviral therapy. 

0006 Consensus IFN-C.’s (IFN-con; IFN alfacon; CIFN) 
are forms of non-naturally occurring type I IFN-C. Consen 
sus interferon alphas include IFN-con, IFN-con, and IFN 
cons. In vitro Studies comparing the relative antiviral, anti 
proliferative, and natural killer cell activities of recombinant 
CIFN with either leukocyte or other recombinant type-one 
interferons demonstrate that CIFN displays significantly 
higher activity when compared on a mass basis. Others have 
reported that CIFN, when used in the treatment of diseases 
Susceptible to treatment by alpha interferons, does not cause 
the same degree of Side effects in patients as do the alpha 
interferons. It has also been reported that 3 to 5 times higher 
doses of CIFN can be used, leading to enhanced therapeutic 
benefit, with Substantially no corresponding increase in the 
frequency or Severity of undesirable side effects. Some 
success has been reported in the use of CIFN monotherapy 
to treat patients that failed to respond to IFN-C therapy. 

0007 Even in view of the therapies currently available, 
there remains a need for improved therapies for treatment 
failure patients. The present invention addresses this need. 
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SUMMARY OF THE INVENTION 

0.011 The present invention provides methods for treat 
ing individuals having a hepatitis C virus (HCV) infection, 
which individuals have failed to respond to therapy with an 
IFN-C other than consensus interferon (CIFN), or who, 
following cessation of therapy with an IFN-O. other than 
CIFN, have suffered relapse. The methods generally involve 
a treatment regimen comprising administering a first dosing 
regimen of CIFN, followed by a second dosing regimen of 
CIFN. Ribavirin is administered with at least the second 
dosing regimen. 

0012. In one aspect, the invention features a method for 
treating a hepatitis C virus infection in an individual. The 
methods generally involve delivery of CIFN and ribavirin, 
where CIFN is administered in a therapeutic regimen com 
prising a first dosing regimen of CIFN, followed by a Second 
dosing regimen of CIFN, where the lowest average daily 
serum concentration of CIFN achieved by the first dosing 
regimen is greater than the highest average daily Serum 
concentration of CIFN achieved by the second dosing regi 
men. Ribavirin is administered during administration of at 
least the last dosing event of the Second dosing regimen, and 
may be administered with additional dosing events continu 
ous with the last dosing event during which ribavirin is 
administered. The individual treated has failed previous 
IFN-C-based therapy, e.g., the individual has either failed to 
respond to IFN-C therapy other than CIFN therapy, or, 
following cessation of IFN-C. therapy other than CIFN 
therapy, has Suffered a relapse. 

Definitions 

0013 The term “treatment failure patients” (or “treat 
ment failures”) as used herein generally refers to HCV 
infected patients who failed to respond to previous therapy 
for HCV (referred to as “non-responders”) or who initially 
responded to previous therapy (e.g., in whom an initial viral 
response (IVR) was observed), but in whom the therapeutic 
response was not maintained (referred to as "relapsers”). 
The previous therapy generally can include treatment with 
IFN-O. monotherapy, or IFN-C combination therapy, where 
the IFN-C combination therapy may include administration 
of IFN-O. and an antiviral agent such as ribavirin. 
0014) The terms “non-CIFN IFN-C therapy,” and “IFN-O. 
therapy other than CIFN,” as used interchangeably herein in 
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the context of previous IFN-C. therapy, refer to any IFN-C- 
based therapy, other than therapy that includes administra 
tion of CIFN, including IFN-O. monotherapy and IFN-C. 
combination therapy (e.g., IFN-O. and an antiviral Such as 
ribavirin). 
0.015 The terms “non-CIFN IFN-o” and “IFN-C other 
than CIFN,” used interchangeably herein, refer to IFN-C. that 
is not consensus CIFN and includes, but is not limited to, 
IFN-C2a, IFN-C2b; IFN-C2C, recombinant forms of natu 
rally-occurring IFN-C, mixtures of naturally occurring 
IFN-C. (e.g., IFN-On1 and IFN-On3); and derivatives, e.g., 
PEGylated derivatives, of the foregoing. The term specifi 
cally excludes consensus IFN-O, as defined below. 
0016. The term “consensus IFN-O.” (used interchange 
ably herein with “CIFN" and “IFN-alpha con”), as used 
herein referS Specifically to a Synthetic interferons including 
IFN-con, IFN-con, IFN-con, and derivatives thereof, e.g., 
PEGylated derivatives. PEGylated derivatives of CIFN can 
be produced according to methods in the art (See, e.g., U.S. 
Pat. Nos. 5,985,265; 5,382,657; 5,559,213; and 6,177,074). 
0017. The term “early viral response,” used interchange 
ably with “initial viral response” (“IVR”) refers to the drop 
in viral titer within about 24 hours, about 48 hours, about 2 
days, or about 1 week after the beginning of treatment for 
HCV infection. 

0.018. The term “sustained viral response” (SVR; also 
referred to as a “sustained response' or a “durable 
response'), as used herein, refers to the response of an 
individual to a treatment regimen for HCV infection, in 
terms of serum HCV titer. Generally, a “sustained viral 
response” refers to no detectable HCV RNA (e.g., less than 
about 500, less than about 200, or less than about 100 
genome copies per milliliter Serum) found in the patients 
Serum for a period of at least about one month, at least about 
two months, at least about three months, at least about four 
months, at least about five months, or at least about Six 
months following cessation of treatment. 
0019 AS used herein, the terms “treatment,”“treating.” 
and the like, refer to obtaining a desired pharmacologic 
and/or physiologic effect. The effect may be prophylactic in 
terms of completely or partially preventing a disease or 
Symptom thereof and/or may be therapeutic in terms of a 
partial or complete cure for a disease and/or adverse affect 
attributable to the disease. “Treatment,” as used herein, 
covers any treatment of a disease in a mammal, particularly 
in a human, and includes: (a) preventing the disease or a 
Symptom of a disease from occurring in a Subject which may 
be predisposed to the disease but has not yet been diagnosed 
as having it (e.g., including diseases that may be associated 
with or caused by a primary disease (as in liver fibrosis that 
can result in the context of chronic HCV infection); (b) 
inhibiting the disease, i.e., arresting its development; and (c) 
relieving the disease, i.e., causing regression of the disease. 
0020. The terms “individual,”“host,”“subject,” and 
"patient' are used interchangeably herein, and refer to a 
mammal, including, but not limited to, primates, including 
Simians and humans, with humans being of particular inter 
eSt. 

0021. Before the present invention is further described, it 
is to be understood that this invention is not limited to 
particular embodiments described, as Such may, of course, 
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vary. It is also to be understood that the terminology used 
herein is for the purpose of describing particular embodi 
ments only, and is not intended to be limiting, Since the 
scope of the present invention will be limited only by the 
appended claims. 
0022. Where a range of values is provided, it is under 
stood that each intervening value, to the tenth of the unit of 
the lower limit unless the context clearly dictates otherwise, 
between the upper and lower limit of that range and any 
other Stated or intervening value in that Stated range, is 
encompassed within the invention. The upper and lower 
limits of these Smaller ranges may independently be 
included in the Smaller ranges, and are also encompassed 
within the invention, Subject to any specifically excluded 
limit in the Stated range. Where the Stated range includes one 
or both of the limits, ranges excluding either or both of those 
included limits are also included in the invention. 

0023. Unless defined otherwise, all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
invention belongs. Although any methods and materials 
Similar or equivalent to those described herein can also be 
used in the practice or testing of the present invention, the 
preferred methods and materials are now described. All 
publications mentioned herein are incorporated herein by 
reference to disclose and describe the methods and/or mate 
rials in connection with which the publications are cited. 
0024. It must be noted that as used herein and in the 
appended claims, the Singular forms “a”, “and”, and “the 
include plural referents unless the context clearly dictates 
otherwise. Thus, for example, reference to “a dose' includes 
a plurality of such doses and reference to “the method” 
includes reference to one or more methods and equivalents 
thereof known to those skilled in the art, and so forth. 
0.025 The publications discussed herein are provided 
solely for their disclosure prior to the filing date of the 
present application. Nothing herein is to be construed as an 
admission that the present invention is not entitled to ante 
date such publication by virtue of prior invention. Further, 
the dates of publication provided may be different from the 
actual publication dates which may need to be independently 
confirmed. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0026. The present invention provides methods of treating 
hepatitis C virus (HCV) infection in individuals having an 
HCV infection and have failed treatment, e.g., individuals 
who have failed to respond to IFN-O. therapy other than 
consensus interferon (CIFN) therapy; or who, during or 
following cessation of IFN-C. therapy other than CIFN 
therapy, have Suffered a relapse. The methods generally 
involve administration of CIFN and an antiviral agent such 
as ribavirin as follows: 1) administering a first dosing 
regimen of CIFN, optionally with a dosing regimen of 
ribavirin; 2) followed by a second dosing regimen of CIFN 
and a dosing regimen of ribavirin. The lowest average daily 
serum concentration of CIFN achieved by the first dosing 
regimen is higher than the highest average daily Serum 
concentration of CIFN achieved by the second dosing regi 
men. The first and Second dosing regimen of ribavirin may 
be the same or different. 
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0027. The first dosing regimen of CIFN (also referred to 
as “the induction regimen”) generally involves administra 
tion of CIFN at about 9 tug, about 15 lug, about 18 lug, or 
about 27 lug. The first dosing regimen can encompass a 
Single dosing event, or at least two or more dosing events. 
0028. The first dosing regimen of CIFN can be adminis 
tered daily, every other day, three times a week, or Substan 
tially continuously So as to achieve a desired average daily 
serum concentration of CIFN. 

0029. The first dosing regimen of CIFN (which may be 
administered in combination with an antiviral Such as rib 
avirin) is administered for a first period of time, which time 
period can be at least about 4 weeks, at least about 8 weeks, 
or at least about 12 weeks. 

0030) The first dosing regimen of CIFN (optionally 
administered with ribavirin) is effective to reduce viral titer 
to a low viral titer, e.g., a reduction of at least about 0.5 log, 
at least about 1.0 log, at least about 1.5 log, at least about 2.0 
log, at least about 2.5 log, at least about 3.0 log, at least 
about 3.5 log, at least about 4.0 log, at least about 4.5 log, 
or at least about 5 log, compared to the pre-treatment viral 
titer, is achieved by the end of the first dosing regimen. 
0031) The second dosing regimen of CIFN (also referred 
to as “the maintenance dose”) generally involves adminis 
tration of at least about 3 ug, at least about 9 ug, at least 
about 15 lug, or at least about 18 lug of CIFN. The second 
dosing regimen can encompass a Single dosing event, or at 
least two or more dosing events. 
0032. The second dosing regimen of CIFN can be admin 
istered daily, every other day, three times a week, or Sub 
Stantially continuously So as to achieve a desired average 
daily serum concentration of CIFN. 
0033. The second dosing regimen of CIFN (in combina 
tion with ribavirin) is effective to reduce viral titer still 
further, e.g., to undetectable levels, e.g., to from about 500 
genome copies per ml Serum, to less than or about 200 
genome copies per ml Serum, or to less than or about 100 
genome copies per ml Serum. 
0034. The second dosing regimen of CIFN is adminis 
tered for at least about 8 weeks, at least about 12 weeks, at 
least about 20 weeks, at least about 24 weeks, or at least 
about 48 weeks. 

0035) The treatment regimen described above (i.e., the 
first and Second dosing regimens) effects a durable response 
(also referred to as a “Sustained response'), e.g., no detect 
able HCV RNA is found in the patient's serum for a period 
of at least about one month, at least about two months, at 
least about three months, at least about four months, at least 
about five months, or at least about Six months following 
cessation of a treatment regimen as described herein. 
0036 CIFN is administered in combination with an anti 
Viral agent. The antiviral agent can be administered Simul 
taneously in Separate formulations, Simultaneously in the 
Same formulation; administered in Separate formulations 
and within about 48 hours, within about 36 hours, within 
about 24 hours, within about 16 hours, within about 12 
hours, within about 8 hours, within about 4 hours, within 
about 2 hours, within about 1 hour, within about 30 minutes, 
or within about 15 minutes or less. Where the CIFN and the 
antiviral agent are delivered as Separate formulations, the 
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CIFN and the antiviral agent may be delivered by the same 
or different routes. The antiviral agent may be delivered in 
the same or different dosing regimen as the CIFN. 
0037. In one embodiment, patients are treated with a 
combination of CIFN and ribavirin. Ribavirin, 1-3-D-ribo 
furanosyl-1H-1,2,4-triazole-3-carboxamide, available from 
ICN Pharmaceuticals, Inc., Costa Mesa, Calif., is described 
in the Merck Index, compound No. 8199, Eleventh Edition. 
Its manufacture and formulation is described in U.S. Pat. 
No. 4,211,771. The invention also contemplates use of 
derivatives of ribavirin (see, e.g., U.S. Pat. No. 6,277,830). 
The ribavirin may be administered orally in capsule or tablet 
form, or in the same or different administration form and in 
the same or different route as the CIFN. Of course, other 
types of administration of both medicaments, as they 
become available are contemplated, Such as by nasal Spray, 
transdermally, by Suppository, by Sustained release dosage 
form, etc. Any form of administration will work So long as 
the proper dosages are delivered without destroying the 
active ingredient. 

0.038 Ribavirin is generally administered in an amount 
ranging from about 30 mg to about 60 mg, from about 60 mg 
to about 125 mg, from about 125 mg to about 200 mg, from 
about 200 mg to about 300 gm, from about 300 mg to about 
400 mg, from about 400 mg to about 1200 mg, from about 
600 mg to about 1000 mg, or from about 700 to about 900 
mg per day. 

0039. In some embodiments, ribavirin is administered 
throughout the entire course of CIFN therapy. Ribavirin is 
administered with at least the last dosing regimen, and may 
be administered with the last dosing regimen and any 
additional dosing regimen within the treatment regimen 
continuous with the last dosing regimen. For example, 
where the treatment regimen includes four dosing events, 
ribavirin is administered with the fourth dose, and may 
optionally be administered with the third and fourth doses, 
the Second, third, and fourth doses, or with the first, Second, 
third and fourth doses. 

0040 Exemplary, 
include the following. 
0041 Treatment Regimen 1A: 15 lug CIFN/day for eight 
weeks, followed by 9 tug CIFN/day for 16 weeks to 40 
weeks. Ribavirin is administered 1000-1200 mg per day 
throughout the treatment regimen. 

non-limiting treatment regimens 

0.042 Treatment Regimen 1B: 15 lug CIFN/day for eight 
weeks, followed by 9 tug CIFN/day for 16 weeks to 40 
weeks. Ribavirin is administered 1000-1200 mg per day for 
the last 16-40 weeks. 

0.043 Treatment Regimen 2A: 15 lug CIFN/day for eight 
weeks, followed by 15ug CIFN three times per week (TIW) 
for 16-40 weeks. Ribavirin is administered 1000-1200 mg 
per day throughout the treatment regimen. 

0044) Treatment Regimen 2B: 15 lug CIFN/day for eight 
weeks, followed by 15ug CIFN three times per week (TIW) 
for 16-40 weeks. Ribavirin is administered 1000-1200 mg 
per day for the last 16-40 weeks. 
0045 Treatment Regimen 3A: 27 ug CIFN/day for four 
weeks, followed by 18 lug CIFN/day for eight weeks, 
followed by 9 tug CIFN day for 12 weeks, followed by 9 ug 
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CIFN TIW for 24 weeks. Ribavirin is administered 1000 
1200 mg per day throughout the treatment regimen. 

0046 Treatment Regimen 3B: 27 ug CIFN/day for four 
weeks, followed by 18 lug CIFN/day for eight weeks, 
followed by 9 tug CIFN day for 12 weeks, followed by 9 ug 
CIFN TIW for 24 weeks Ribavirin is administered 1000 
1200 mg per clay beginning with the eight week course of 
18 tug CIFN/day and continued for the remainder of the 
treatment regimen. 
0047 Treatment Regimen 3C: 27 ug CIFN/day for four 
weeks, followed by 18 lug CIFN/day for eight weeks, 
followed by 9 tug CIFN/day for 12 weeks, followed by 9 ug 
CIFN TIW for 24 weeks Ribavirin is administered 1000 
1200 mg per day beginning with the 12 week course of 9 tug 
CIFN/day and continued for the remainder of the treatment 
regimen. 

0048 Treatment Regimen 3D: 27 ug CIFN/day for four 
weeks, followed by 18 lug CIFN/day for eight weeks, 
followed by 9 tug CIFN day for 12 weeks, followed by 9 ug 
CIFN TIW for 24 weeks Ribavirin is administered 1000 
1200 mg per day beginning with the 24 week course of 9 tug 
CIFN/TIW and continued for the remainder of the treatment 
regimen. 

0049 Treatment Regimen 4A: 18 lug CIFN/day for four 
weeks, followed by 9 tug CIFN/day for 20 weeks, followed 
by 9 tug CIFNTIW for 24 weeks. Ribavirin is administered 
1000-1200 mg per day throughout the treatment regimen. 
0050 Treatment Regimen 4B: 18 lug CIFN/day for four 
weeks, followed by 9 tug CIFN/day for 20 weeks, followed 
by 9 tug CIFNTIW for 24 weeks. Ribavirin is administered 
1000-1200 mg per day beginning with the 20 week course 
of 9 tug CIFN/day and continued throughout the treatment 
regimen. 

0051) Treatment Regimen 4C: 18 lug CIFN/day for four 
weeks, followed by 9 tug CIFN/day for 20 weeks, followed 
by 9 tug CIFNTIW for 24 weeks. Ribavirin is administered 
1000-1200 mg per day beginning with the 24 week course 
of 9 tug CIFNTIW and continued throughout the treatment 
regimen. 

0.052 Treatment Regimen 5A: 9 tug CIFN/day for 8-12 
weeks, followed by 9 tug CIFN three times a week for the 
balance of the treatment period (e.g., 36 to 40 weeks), 
wherein the treatment period is a total of 48 weeks. Ribavi 
rin is administered 1000-1200 mg per day throughout the 
treatment regimen. 

0053 Treatment Regimen 5B: 9 ug CIFN/day for 8-12 
weeks, followed by 9 ug CIFN three times a week (TIW) for 
the balance of the treatment period (e.g., 36 to 40 weeks), 
wherein the treatment period is a total of 48 weeks. Ribavi 
rin is administered 1000-1200 mg per day beginning with 
administration of the treatment course of 9 tug CIFN three 
times a week and continued throughout the remainder of the 
treatment regimen. 

0054 Guidance for dosage regimens is found in the art. 
See, e.g., Kaiser et al. (Apr. 20, 2001) 36" Annual Meeting 
of the European Association for the Study of the Liver, 
Prague; Sjögren (Apr. 20, 2001) 36" Annual Meeting of the 
European ASSociation for the Study of the Liver, Prague; 
Sjögren (Apr. 30, 2001) 35" Annual Meeting of the Euro 
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