
WO 2006/064026 PCT/EP2005/056793  1 TREATMENT OF
HEPATITIS C IN THE ASIAN POPULATION WITH
INTERFERON-BETA  FIELD OF THE INVENTION This invention
is in the field of viral diseases. More specifically,
it relates to the  5 use of IFN-beta for the
manufacture of a medicament for the treatment of an
HCV  infection in a patient of the Asian population
who has not received previous treatment  with
interferon-alpha. BACKGROUND OF THE INVENTION 10
Hepatitis viruses are a family of viruses comprising
at present Hepatitis A virus,  Hepatitis B virus,
Hepatitis C virus, Hepatitis D virus, Hepatitis G
virus and Hepatitis E  virus. HCV causes at least 80%
of post-transfusion hepatitis cases and a substantial
proportion of sporadic acute hepatitis cases. It is
also implicated in many cases of  15 chronic
hepatitis, cryptogenic cirrhosis, and hepatocellular
carcinoma unrelated to HBV. Infection is most commonly
acquired via blood, either from transfusion or
intravenous  drug use. A small proportion of seemingly
healthy persons are chronic HCV carriers,  who often
have sub-clinical chronic hepatitis or even cirrhosis.
The prevalence varies  with geography and other
epidemiologic factors, including previous use of
illicit drugs. 20 HCV is associated with essential
mixed cryoglobulinemia, porphyria cutanea  tarda,
about 60 to 80% of porphyria patients have HCV, but
only a few HCV patients  develop porphyria.
Glomerulonephritis and other "immune" disordersmay be
associated  with the HCV infection as well. In
addition, up to 25% of patients with alcoholic liver
disease also harbor HCV. The reasons for this
surprisingly frequent association are 25 unclear,
because concomitant alcohol and drug abuse accounts
for only a portion of  cases. HCV may act
synergistically to exacerbate alcohol-induced liver
damage, and  vice versa (source:
http://www.merck.com/mrkshared/mmanual/section4/chapte
r42/42b.jsp).  Among the hepatitis viruses, hepatitis
C has the highest likelihood of chronicity,  30 up to
75 to 80%, even though the initial illness usually
seems mild. The resultant chronic hepatitis is usually
benign and sub-clinical, but cirrhosis eventually
develops in  at least 20% of patients and this may
take decades to appear. Hepatocellular WO 2006/064026
PCT/EP2005/056793  2 



carcinoma is a risk in HCV-induced cirrhosis, although
tumors appear only rarely in non- cirrhotic cases of
chronic infection. Hepatitis C virus (HCV) is now
known to cause most cases of what was  previously
termed non-A, non-B (NANB) hepatitis. This
single-stranded, flavivirus-like  5 RNA virus causes
the vast majority of post-transfusion and sporadic
NANB hepatitis. Multiple HCV subtypes exist with
varying amino acid sequences (genotypes), and these
subtypes vary geographically and play a role in
disease virulence. There are 6 major  HCV genotypes
(Simmonds, 1999). The specific genotype does not
predict the  outcome of infection, it does predict the
likelihood of treatment response and in many  10 cases
determines the duration of treatment (Strader et al.,
2004). HCV genotyping can be done by direct sequence
analysis, by reverse  hybridization to
genotype-specific oligonucleotides probes, or by the
use of restriction  fragment length polymorphism.
Tests are available for clinical use, such as the
Trugene  HCV 5'NC Genotyping Kit (Visible Genetics,
Toronto, Canada), which is based on direct 15
sequencing followed by comparison with a reference
sequence database, and the line- probe assay (Inno
LiPA HCVII, Innogenetics, Ghent, Belgium), which is
based on  reverse hybridization of PCR amplicons on a
nitrocellulose strip coated with genotype- specific
oligonucleotide probes (Ansaldi et al., 2001; Ross et
al, 2000; Stuyver et al.,  1996). 20 HCV can also
alter its amino acid pattern over time in an infected
person (quasi- species), and this propensity hampers
vaccine development. As mentioned above, the hepatitis
C virus (HCV) produces a state of chronic  infection
in nearly all acutely infected individuals.
Approximately 20% of patients with  chronic HCV
infection (CHC) develop cirrhosis with subsequent
liver failure, portal 25 hypertension, ascites,
encephalopathy, and bleeding disorders (Alter M.,
1992).  Long-term follow-up suggests that these
estimates may be conservative (Davis, 1990);
moreover, chronic HCV infection is strongly associated
with hepatocellular carcinoma  (Tabor E. et al.,
1992). Chronic hepatitis C is presently treated with a
combination of interferon-a 3  30 million IU
subcutaneous three times weekly plus oral ribavirin
1200 mg daily in two  divided doses. This initially
suppresses inflammation in about two third of the
patients.  Responders are treated for either 6 or 12
months depending on the specific viral  genotype, but
most relapse when treatment is stopped. Successful
long-term disease WO 2006/064026 PCT/EP2005/056793  



3 suppression is only about 30-40% overall. Response
depends in part on the viral  genotype, viral load,
and histological stage of the disease. Pegylated
interferon-a, a  recently developed modification of
the drug molecule, may replace standard interferon-
alpha in the near future because it requires injection
only once a week. 5 Ribavirin, 1
--D-ribofuranosyl-IH-1,2,4-triazole-3-carboxamide,
available from  ICN Pharmaceuticals, Inc., Costa Mesa,
Calif., is described in the Merck Index,  compound No.
S199, 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. 10
Interferons (IFNs) are glycoproteins produced by the
body in response to a viral  infection. They inhibit
the multiplication of viruses in protected cells.
Interferons are  species-specific, i.e. IFN produced
by one species will only stimulate antiviral activity
in  cells of the same or a closely related species.
IFNs were the first group of cytokines to  be
exploited for their potential anti-tumor and antiviral
activities. 15 The three major IFNs are referred to as
IFN-alpha, IFN-beta and IFN-gamma.  Such main kinds of
IFNs were initially classified according to their
cells of origin  (leukocytes, fibroblasts or T-cells).
However, it became clear that several types might  be
produced by one cell. Hence leukocyte IFN is now
called IFN-alpha, fibroblast IFN is  IFN-beta and
T-cell IFN is IFN-gamma. There is also a fourth type
of IFN, 20 lymphoblastoid IFN, produced in the
"Namalwa" cell line (derived from Burkitt's
lymphoma), which seems to produce a mixture of both
leukocyte and fibroblast IFN.  Human fibroblast
interferon (IFN-beta) has antiviral activity and can
also stimulate natural killer cells against neoplastic
cells. It is a polypeptide of about 20,000  Da induced
by viruses and double-stranded RNAs. From the
nucleotide sequence of  25 the gene for fibroblast
interferon, cloned by recombinant DNA technology,
Derynk et al., 1980 deduced the complete amino acid
sequence of the protein. It is 166 amino acid  long.
Shepard et al., 1981 described a mutation at base 842
(Cys - Tyr at position  141) that abolished its
anti-viral activity, and a variant clone with a
deletion of  30 nucleotides 1119-1121. Mark et al.
1984 inserted an artificial mutation by replacing base
469 (T) with (A)  causing an amino acid switch from
Cys - Ser at position 17. The resulting IFN-beta WO
2006/064026 PCT/EP2005/056793  



4 was reported to be as active as the `native' IFN-R
and stable during long-term storage (- 70C). Rebif(r)
(recombinant human Interferon-beta-la) is a drug used
for multiple  sclerosis (MS) treatment. Rebif(r) is
interferon (IFN)-beta-la, produced by mammalian  5
cell lines. There is no completely effective therapy
for chronic hepatitis C. As mentioned  above, the best
results have been obtained with interferon-alpha so
far. Many clinicians  only observe patients with
chronic hepatitis C because of the uncertain natural
history  of HCV infection and the toxicity associated
with interferon-alpha. 10 Most patients with chronic
hepatitis C do not achieve complete responses to
treatment with interferon-alpha. Controlled trials of
interferon-alpha administered for six  months resulted
in normalization of serum alanine aminotransferase
(ALT) in 40 to 50%  of patients at the end of
treatment, but this response was sustained in only 15
to 25%  (Hoofnagle JH et al., 1997). 15 Dose
escalations and increased duration of therapy have
resulted in small  increases in sustained response,
but at the cost of increased expense and toxicity
(Poynard T. et al., 1996). In addition, the benefit of
higher doses is often transient and  relapses are
common after therapy has been discontinued (Lindsay KL
et al., 1996). A study of 35 non-responders to
interferon-alpha reported no benefit from  20
prolongation of therapy from six to 12 months,
increasing the dose of interferon-alpha,  switching
therapy from recombinant to lymphoblastoid interferon
or using steroids  (Piccinino F et al., 1993). The
natural history of HCV infection following lack of
response to  interferon-alpha has not been adequately
studied, but in one study follow-up of  25 28 patients
for at least 2 years after therapy found only one case
of eventual remission at 16 months (normalization of
ALT and disappearance of HCV RNA) (Takeda T et al.,
1993). Several factors have been found to be
associated with greater probability of  long-term
sustained response to interferon-alpha: non-type 1
genotype, low serum  30 HCV RNA concentration, shorter
duration of infection, lower body weight, mild
activity on liver biopsy, absence of cirrhosis and low
levels of serum ferritin, iron, transferrin
saturation and hepatic iron concentration (Schvarcz R
et al., 1989, Bacon BR et al.,  1995, Conjeevaram HS
et al., 1995, Bonkovsky HL et al., 1997). 
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discloses that patients with chronic hepatitis C who
fail to  achieve a sustained response after
interferon-alpha therapy may be treated with
interferon-beta. In addition to this, results have
been reported for interferon-beta therapy of  5 acute
HCV infection, with 7 of 11 patients achieving
sustained normalization of ALT at  one year compared
to only one of 14 controls (Omata M et al., 1991). In
Japan natural IFN-beta has been used for the treatment
of chronic hepatitis C  and the recommended regimen is
a daily dose of 3-6 MIU administered i.v. for 6-8
weeks (see Habersetzer et al. 2000). 10 Very poor
clinical efficacy of intramuscular administration of
IFN-beta (3 MU  three times per week (tiw)) in HCV
patients of non-Asian race has been shown (Perez  R.
et al., 1995). In non-Asian (Caucasian) HCV patients
subcutaneous administration (9 or 12  MU) of
recombinant IFN-beta has shown efficacy at least in a
group of patients  15 (Habersetzer et al., 2000).
Kishiara et al. (1995) disclose a treatment with
natural IFN-beta administered  intravenously at a dose
of 6 MIU to HCV patients not responding to IFN-alpha.
SUMMARY OF THE INVENTION 20 It is the object of the
present invention to use IFN-beta for the manufacture
of a  medicament for the treatment of HCV infection in
a patient of the Asian population, who  did not
receive a previous treatment with interferon-alpha. It
is a further object of the present invention to use
IFN-beta in combination with  ribarvirin in a patient
of the Asian population, who did not receive a
previous treatment  25 with interferon-alpha. DETAILED
DESCRIPTION OF THE INVENTION The present invention is
based on a clinical trial showing that IFN-beta has a
beneficial effect in patients of the Asian population
who were not treated with  30 interferon-alpha before.
Therefore, in accordance with the present invention,
IFN-beta, or a  variant/mutein, functional derivative,
active fragment or fusion protein thereof having
IFN-beta activity, is used in the manufacture of a
medicament for the treatment of an WO 2006/064026
PCT/EP2005/056793  



6 hepatitis C virus (HCV) infection in a patient of
the Asian population who has not been  treated with
interferon-alpha before. The patient to be treated in
accordance with the present invention has not
received pre-treatment with interferon-alpha, which is
a common anti-HCV treatment.  5 Such a patient is also
called "treatment-naive" or "interferon-alpha-naive"
herein. In a preferred embodiment of the invention,
the patient has not received any  treatment with a
known anti-HCV drug (such as e.g. ribavirin). It is
also preferred that  the patient has not received a
combination of anti-HCV drugs before receiving
IFN-beta  in accordance with the invention. In
particular, preferably, the patient has not been 10
treated with a combination of IFN-alpha and ribavirin
before starting IFN-beta treatment  in accordance with
the present invention. The term "interferon-beta
(IFN-beta or IFN-R)", as used in the present
invention, is  intended to include human fibroblast
interferon, which may be native, i.e. purified from a
natural source, or obtained by DNA recombinant
techniques from prokaryotic sources 15 (e.g.
Escherichia coli, E. coli) or from eukaryotic host
cells, e.g. from yeast or  mammalian cells. Mammalian
cells such as Chinese hamster ovary cells (CHO) or
human cells are a preferred host for production of
recombinant IFN-beta. The IFN-beta  may be
glycosylated or non-glycosylated. The term
"interferon-beta", as used herein,  encompasses
natural interferon-beta as well as interferon-beta
produced by 20 recombinant means, be it from
prokaryotic (e.g. E. coli) or eukaryotic (e.g. CHO)
hosts.  If IFN-beta, used in accordance with the
present invention, is non-glycosylated (e.g.  produced
in E. coli), it is preferred to administer higher
amounts of IFN-beta in order to  obtain a biological
or pharmacological effect comparable to that of
glycosylated IFN- beta. For instance, an amount of
non-glycosylated IFN-beta that is about 10 times 25
higher than the amount of glycosylated IFN-beta is
preferably administered in order to  obtain comparable
activities. The term "interferon-beta", as used
herein, also  encompasses functional derivatives,
muteins, analogs, and fragments, or fusion  proteins
of IFN-beta. Preferably, the IFN-beta to be used in
the frame of the present invention is  30 Avonex(r),
Betaseron(r), or, more preferably, Rebif(r). Rebif(r)
(interferon beta-1a) is a purified 166 amino acid
glycoprotein with a  molecular weight of approximately
22,500 daltons. It is produced by recombinant DNA
technology using genetically engineered Chinese
Hamster Ovary cells into which the 



WO 2006/064026 PCT/EP2005/056793  7 human interferon
beta gene has been introduced. The amino acid sequence
of Rebif(r)  is identical to that of natural
fibroblast derived human interferon beta. Natural
interferon  beta and interferon beta-la (Rebif(r)) are
glycosylated with each containing a single N- linked
complex carbohydrate moiety. 5 Using a reference
standard calibrated against the World Health
Organization  natural interferon beta standard (Second
International Standard for Interferon, Human
Fibroblast GB 23 902 531), Rebif(r) has a specific
activity of approximately 270 million  international
units (MIU) of antiviral activity per mg of interferon
beta-la determined in  an in vitro cytopathic effect
bioassay using WISH cells and Vesicular Stomatitis
virus. 10 Conversion table for MIU and mcg of IFN-beta
MIU 3 12 18 24  mcg 11 44 66 88  Rebif(r) 44 mcg
contains approximately 12 MIU of antiviral activity
using this  method. 15 "Functional derivatives" as
used herein cover derivatives of IFN-beta, and its
variants or muteins and fused proteins, which may be
prepared from the functional  groups which occur as
side chains on the residues or the N- or C-terminal
groups, by  means known in the art. These functional
derivatives are included in the invention as  long as
they remain pharmaceutically acceptable, i.e. they do
not destroy the activity of 20 the protein, which is
substantially similar to, or better than, the activity
of IFN-beta, and  do not confer toxic properties on
compositions containing it. These derivatives may, for
example, include polyethylene glycol side-chains,
which may improve other properties of the protein,
such as the stability, half-life,  bioavailability,
tolerance by the human body, or immunogenicity. To
achieve this goal, 25 IFN-beta may be linked e.g. to
Polyethlyenglycol (PEG). PEGylation may be carried out
by known methods, described in WO 92/13095, for
example. In particular, PEG-IFN can  be prepared in
accordance with the teaching of WO 99/55377.
Therefore, in a preferred embodiment, the functional
derivative of IFN-beta  comprises at least one moiety
attached to one or more functional groups, which occur
30 as one or more side chains on the amino acid
residues. An embodiment in which the WO 2006/064026
PCT/EP2005/056793  



8 moiety is a polyethylene glycol (PEG) moiety is
highly preferred. In accordance with the  present
invention, several PEG moieties may also be attached
to the IFN-beta. Other derivatives include aliphatic
esters of the carboxyl groups, amides of the  carboxyl
groups by reaction with ammonia or with primary or
secondary amines, N-acyl  5 derivatives of free amino
groups of the amino acid residues formed with acyl
moieties (e.g. alkanoyl or carbocyclic aroyl groups)
or O-acyl derivatives of free hydroxyl groups  (for
example that of seryl or threonyl residues) formed
with acyl moieties. "Variants" or "muteins", as used
in the fame of the present invention, refer to
analogs of IFN-beta, in which one or more of the amino
acid residues of natural IFN- 10 beta are replaced by
different amino acid residues, or are deleted, or one
or more amino acid residues are added to the natural
sequence IFN-beta, without diminishing  considerably
the activity of the resulting products as compared
with the wild type IFN- beta. These muteins are
prepared by known synthesis and/or by site-directed
mutagenesis techniques, or any other known technique
suitable therefor. 15 The terms "variant" or "mutein"
in accordance with the present invention include
proteins encoded by a nucleic acid, such as DNA or
RNA, which hybridizes to DNA or  RNA encoding IFN-beta
as disclosed e.g. in US 4,738,931 under stringent
conditions.  The term "stringent conditions" refers to
hybridization and subsequent washing  conditions,
which those of ordinary skill in the art
conventionally refer to as "stringent". 20 See Ausubel
et al., Current Protocols in Molecular Biology, supra,
Interscience, N.Y.,  6.3 and 6.4 (1987, 1992). Without
limitation, examples of stringent conditions include
washing conditions 12-20C below the calculated Tm of
the hybrid under study in, e.g.,  2 x SSC and 0.5% SDS
for 5 minutes, 2 x SSC and 0.1% SDS for 15 minutes;
0.1 x  SSC and 0.5% SDS at 37C for 30-60 minutes and
then, a 0.1 x SSC and 0.5% SDS at 25 68C for 30-60
minutes. Those of ordinary skill in this art
understand that stringency  conditions also depend on
the length of the DNA sequences, oligonucleotide
probes  (such as 10-40 bases) or mixed oligonucleotide
probes. If mixed probes are used, it is  preferable to
use tetramethyl ammonium chloride (TMAC) instead of
SSC. See  Ausubel, supra. 30 Identity reflects a
relationship between two or more polypeptide sequences
or  two or more polynucleotide sequences, determined
by comparing the sequences. In  general, identity
refers to an exact nucleotide to nucleotide or amino
acid to amino acid WO 2006/064026 PCT/EP2005/056793  



9 correspondence of the two polynucleotides or two
polypeptide sequences, respectively,  over the length
of the sequences being compared. For sequences where
there is not an exact correspondence, a "% identity"
may  be determined. In general, the two sequences to
be compared are aligned to give a  5 maximum
correlation between the sequences. This may include
inserting "gaps" in either one or both sequences, to
enhance the degree of alignment. A % identity may be
determined over the whole length of each of the
sequences being compared (so-called  global
alignment), that is particularly suitable for
sequences of the same or very similar  length, or over
shorter, defined lengths (so-called local alignment),
that is more suitable  10 for sequences of unequal
length. Methods for comparing the identity and
homology of two or more sequences are  well known in
the art. Thus for instance, programs available in the
Wisconsin Sequence  Analysis Package, version 9.1
(Devereux J et al., 1984), for example the programs
BESTFIT and GAP, may be used to determine the %
identity between two 15 polynucleotides and the %
identity and the % homology between two polypeptide
sequences. BESTFIT uses the "local homology" algorithm
of Smith and Waterman  (1981) and finds the best
single region of similarity between two sequences.
Other  programs for determining identity and/or
similarity between sequences are also known  in the
art, for instance the BLAST family of programs
(Altschul S F et al, 1990, Altschul 20 S F et al,
1997, accessible through the home page of the NCBI at
www.ncbi.nlm.nih.gov) and FASTA (Pearson W R, 1990).
Any such variant or mutein preferably has a sequence
of amino acids  sufficiently duplicative of that of
IFN-beta, such as to have substantially similar
activity  to IFN-beta. A functional assay for
evaluating whether any variant or mutein has a 25
similar activity as IFN-beta is e.g. the assay
measuring the activity of interferon on the
cytopathic effect of vesicular stomatitis virus in
WISH cells, e.g. described by Youcefi et  al., 1985.
Thus, it can be determined whether any given mutein
has substantially the  same activity as IFN-beta by
means of routine experimentation. In a preferred
embodiment, any such variant or mutein has at least
40% identity  30 or homology with the sequence of
IFN-beta as disclosed e.g. in US 4,738,931. More
preferably, it has at least 50%, at least 60%, at
least 70%, at least 80% or, most  preferably, at least
90% identity or homology thereto. WO 2006/064026
PCT/EP2005/056793  



10 Muteins of IFN-beta, which can be used in
accordance with the present  invention, or nucleic
acid coding therefor, include a finite set of
substantially  corresponding sequences as substitution
peptides or polynucleotides which can be  routinely
obtained by one of ordinary skill in the art, without
undue experimentation,  5 based on the teachings and
guidance presented herein. Preferred changes for
muteins in accordance with the present invention are
what are known as "conservative" substitutions.
Conservative amino acid substitutions  of IFN-beta
polypeptides may include synonymous amino acids within
a group which  have sufficiently similar
physicochemical properties that substitution between
members 10 of the group will preserve the biological
function of the molecule (Grantham, 1974). It is
clear that insertions and deletions of amino acids may
also be made in the above- defined sequences without
altering their function, particularly if the
insertions or  deletions only involve a few amino
acids, e.g., under thirty, and preferably under ten,
and do not remove or displace amino acids which are
critical to a functional 15 conformation, e.g.,
cysteine residues. Proteins and muteins produced by
such deletions  and/or insertions come within the
purview of the present invention. Preferably, the
synonymous amino acid groups are those defined in
Table I.  More preferably, the synonymous amino acid
groups are those defined in Table II; and  most
preferably the synonymous amino acid groups are those
defined in Table Ill. 20 TABLE I Preferred Groups of
Synonymous Amino Acids Amino Acid Synonymous Group
Ser Ser, Thr, Gly, Asn 25 Arg Arg, Gin, Lys, Glu, His
Leu lie, Phe, Tyr, Met, Val, Leu  Pro Gly, Ala, Thr,
Pro Thr Pro, Ser, Ala, Gly, His, Gin, Thr  Ala Gly,
Thr, Pro, Ala 30 Val Met, Tyr, Phe, lie, Leu, Val  Gly
Ala, Thr, Pro, Ser, Gly lie Met, Tyr, Phe, Val, Leu,
lie  Phe Trp, Met, Tyr, lie, Val, Leu, Phe  



Tyr Trp, Met, Phe, lie, Val, Leu, Tyr  35 Cys Ser,
Thr, Cys His Glu, Lys, Gin, Thr, Arg, His Gin Glu,
Lys, Asn, His, Thr, Arg, Gin  Asn Gin, Asp, Ser, Asn
Lys Glu, Gin, His, Arg, Lys  40 Asp Glu, Asn, Asp Glu
Asp, Lys, Asn, Gin, His, Arg, Glu WO 2006/064026
PCT/EP2005/056793  11 Met Phe, lie, Val, Leu, Met  Trp
Trp  TABLE II 5 More Preferred Groups of Synonymous
Amino Acids  Amino Acid Synonymous Group  Ser Ser  Arg
His, Lys, Arg Leu Leu, lie, Phe, Met  10 Pro Ala, Pro
Thr Thr  Ala Pro, Ala  Val Val, Met, lie  Gly Gly 15
lie lie, Met, Phe, Val, Leu  Phe Met, Tyr, lie, Leu,
Phe  Tyr Phe, Tyr Cys Cys, Ser His His, Gin, Arg  20
Gin Glu, Gin, His  Asn Asp, Asn  Lys Lys, Arg  Asp
Asp, Asn  Glu Glu, Gin 25 Met Met, Phe, lie, Val, Leu



Trp Trp  TABLE III Most Preferred Groups of Synonymous
Amino Acids 30 Amino Acid Synonymous Group  Ser Ser
Arg Arg  Leu Leu, lie, Met Pro Pro  35 Thr Thr  Ala
Ala  Val Val  Gly Gly  lie lie, Met, Leu 40 Phe Phe
Tyr Tyr  Cys Cys, Ser  His His  Gin Gin 45 Asn Asn
Lys Lys  Asp Asp  Glu Glu  Met Met, lie, Leu 50 Trp
Met WO 2006/064026 PCT/EP2005/056793  12 Examples of
production of amino acid substitutions in proteins
which can be used for  obtaining muteins of IFN-beta
for use in the present invention include any known
method steps, such as presented in US patents
4,959,314, 4,588,585 and 4,737,462,  to Mark et al;
5,116,943 to Koths et al., 4,965,195 to Namen et al;
4,879,111 to Chong 5 et al; and 5,017,691 to Lee et
al; and lysine substituted proteins presented in US
patent  No. 4,904,584 (Shaw et al). A special kind of
interferon variant has been described recently. The
so-called "consensus  interferons" are non-naturally
occurring variants of IFN (US 6,013,253). Consensus  



interferons may also be used according to the
invention. 10 "Functional derivatives" of IFN-beta as
used herein covers derivatives which may be  prepared
from the functional groups which occur as side chains
on the residues or the N- or  C-terminal groups, by
means known in the art, and are included in the
invention as long as  they remain pharmaceutically
acceptable, i.e., they do not destroy the biological
activity of  the proteins as described above, i.e.,
the ability to bind the corresponding receptor and 15
initiate receptor signaling, and do not confer toxic
properties on compositions containing it.  Derivatives
may have chemical moieties, such as carbohydrate or
phosphate residues,  provided such a derivative
retains the biological activity of the protein and
remains  pharmaceutically acceptable. For example,
derivatives may include aliphatic esters of the
carboxyl groups, amides  20 of the carboxyl groups by
reaction with ammonia or with primary or secondary
amines, N- acyl derivatives or free amino groups of
the amino acid residues formed with acyl moieties
(e.g., alkanoyl or carbocyclic aroyl groups) or O-acyl
derivatives of free hydroxyl group (e.g.,  that of
seryl or threonyl residues) formed with acyl moieties.
Such derivatives may also  include for example,
polyethylene glycol side-chains, which may mask
antigenic sites and  25 extend the residence of the
molecule in body fluids. Of particular importance is a
protein that has been derivatized or combined with a
complexing agent to be long lasting. For example,
pegylated versions, or proteins  genetically
engineered to exhibit long lasting activity in the
body, can be used according to  the present invention.
A pegylated version of interferon-beta-la has been
described in WO 30 99/55377 and is considered as
included in the definition of interferon-beta
according to the  present application. In accordance
with the present invention, a salt of IFN-beta may
also be used for  treatment of HCV infections in
interferon-alpha treatment naive patients. WO
2006/064026 PCT/EP2005/056793  13 The term "salts"
herein refers to both salts of carboxyl groups and to
acid addition  salts of amino groups of the proteins
described above or analogs thereof. Salts of a
carboxyl group may be formed by means known in the art
and include inorganic salts, for  example, sodium,
calcium, ammonium, ferric or zinc salts, and the like,
and salts with 5 organic bases as those formed, for
example, with amines, such as triethanolamine,
arginine  or lysine, piperidine, procaine and the
like. Acid addition salts include, for example, salts
with  mineral acids, such as, for example,
hydrochloric acid or sulfuric acid, and salts with
organic  



acids, such as, for example, acetic acid or oxalic
acid. Of course, any such salts must retain  the
biological activity of IFN-beta, which may be measured
e.g. in the bioassay explained  10 above. The term
"fused protein" refers to a polypeptide comprising
IFN-beta, or a  variant or mutein or fragment thereof,
fused with another protein, which, e.g., has an
extended residence time in body fluids. IFN-beta may
thus be fused to another protein,  polypeptide or the
like, e.g., an immunoglobulin or a fragment thereof.
15 Therefore, in a further embodiment, IFN-beta
comprises an immunoglobulin  fusion, i.e. IFN-beta is
a fused protein comprising all or part of IFN-beta
fused to all or a  portion of an immunoglobulin.
Methods for making immunoglobulin fusion proteins are
well known in the art, such as the ones described in
WO 01/03737, for example. The  person skilled in the
art will understand that the resulting fusion protein
of the invention 20 retains the biological activity of
IFN-beta. The fusion may be direct, or via a short
linker  peptide which can be as short as 1 to 3 amino
acid residues in length or longer, for  example, 13
amino acid residues in length. Said linker may be a
tripeptide of the  sequence E-F-M (Glu-Phe-Met), for
example, or a 13-amino acid linker sequence
comprising
Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-Gly-Gln-Phe-Met,
or a Gly-Ser rich 25 linker introduced between the
IFN-beta sequence and the sequence derived from an
immunoglobulin sequence. The resulting fusion protein
has improved properties, such  as an extended
residence time in body fluids (half-life), increased
specific activity,  increased expression level, or the
purification of the fusion protein is facilitated. In
a further preferred embodiment, IFN-beta is fused to
the constant region of  30 an Ig molecule, often
called the Fc part of the immunoglobulin. Preferably,
it is fused to  heavy chain regions, like the CH2 and
CH3 domains of human IgG1, for example.  Other
isoforms of Ig molecules are also suitable for the
generation of fusion proteins  according to the
present invention, such as isoforms IgG2 or IgG4, or
other Ig classes, WO 2006/064026 PCT/EP2005/056793  14
like IgM or IgA, for example. Fusion proteins may be
monomeric or multimeric, hetero- or homomultimeric.
Methods of preparing immunoblobulin fusion proteins
are known in  the art, e.g. from EP 526 452 or from US
5,155,027. Ig fusion proteins comprising IFN- beta
moieties are described e.g. in EP 227 110, US
5,541,087, WO 97/24137 or WO  5 00/23472. A "fragment"
according to the present invention refers to any
subset of IFN-beta,  



that is, a shorter peptide, which retains the desired
biological activity as measurable e.g. in  the
bioassay described above. Fragments may readily be
prepared by removing amino  acids from either end of
the molecule and testing the resultant for its
properties as a 10 receptor agonist. Proteases for
removing one amino acid at a time from either the N-
terminal or the C- terminal of a polypeptide are
known, and so determining fragments, which  retain the
desired biological activity, may be determined e.g. in
the test described by Youcefi  et al., 1985, and
involves only routine experimentation. While the
present invention provides recombinant methods for
making the above- 15 defined derivatives, these
derivatives may also be made by conventional protein
synthesis  methods, which are well known to those
skilled in the art. According to the present invention
patient belonging to an Asian population, or a
patient belonging to the Asian race is used
synonymously. A "race" or "population", as used  20
herein, is a population that can be distinguished as a
distinct subgroup within a species (e.g. the human
species). A race possesses a unique and distinct
ensemble of genes, and is  identified by the traits
(both mental and physical) produced by the genetic
ensemble.  Members of the same race share
distinguishing genetic characteristics, because they
share  a common genetic ancestry and a consequently
similar genetic ensemble. 25 Based on the nuclear DNA
studies of Luigi Cavalli Sforza and his colleagues at
least  6 human races/populations can be defined: the
Caucasoid (which include the European  and Indian
populations), the African, the Asian, the Arctic, the
American Indian, and the  Pacific (Cavalli-Sforza et
al., 1991). According to the present invention "Asian"
means any person having origins in  30 any of the
original peoples of China, Mongolia, Taiwan,
Singapore, Korea, Japan,  Vietnam, Cambodia, Laos,
Burma, Thailand, Malaysia, Indonesia and Philippines.
In a another embodiment an Asian subpopulation is
treated, which includes any  person having origins in
any of the original peoples of China, Mongolia,
Taiwan, WO 2006/064026 PCT/EP2005/056793  15
Singapore, Korea, Vietnam, Cambodia, Laos, Burma,
Thailand, Malaysia, Indonesia  and Philippines. In
another embodiment an Asian subpopulation is treated,
which includes any  person having origins in any of
the original peoples of China, Mongolia, Taiwan,  5
Singapore, Korea, Vietnam, Cambodia, Laos, Burma,
Thailand. In another embodiment an Asian subpopulation
is treated, which includes any  



person having origins in any of the original peoples
of China, Mongolia, and Taiwan. In another embodiment
an Asian subpopulation is treated, which includes any
person having origins in any of the original peoples
of China. 10 In another embodiment an Asian
subpopulation is treated, which includes any  person
having origins in any of the original peoples of
Japan. "Non-Asian" is herein intended to refer to all
the other human races/populations,  which do not fall
under the above-definition of "Asian". 15 Patients
normally are requested to self-identify by "race" or
population by the doctor  on the basis of their
somatic traits and/or the country of origin assigns
the race. In a preferred embodiment of the invention,
the HCV infection to be treated by  IFN-beta, a
mutein, active fragment, functional derivative or
fusion protein thereof, in an  IFN-alpha
treatment-naive patient of the Asian population, is a
chronic HCV infection. 20 Generally, HCV infection is
diagnosed by detecting HCV in the blood, e.g. by
using antibodies to detect viral proteins
(immunoassays such as EIA, ELISA or strip
immunoassay, SIA) or, by detecting viral RNA either in
a qualitative or quantitative  assay. Qualitative
tests include e.g. tests based on PCR or
transcription-mediated  25 amplification (TMA), such
as e.g. the commercially available AmplicorTM
Hepatitis C  Virus Test, or the Cobas AmplicorTM
Hepatitis C Virus test (Roche Molecular Systems,
Branchburg, NJ). Quantitative assays are based on RT
PCR or "branched DNA" assays, such as  the AmplicorTM
HCV Monitor version #2.0, the Cobas AmplicorTM Monitor
Version #3.0  30 quantitativ assay (both Roche), the
VersantTM HCV RNA version #3.0 Quantitative Assay
(Bayer Diagnostics) the LCxTM HCV RNA Quantitative
Assay (Abbott) or the  SuperQuantTMAssay (National
Genetics Institute, LA). WO 2006/064026
PCT/EP2005/056793  16 Hepatitis C virus to be treated
in accordance with the present invention may be  of
any genotype, i.e. genotype 1, including genotypes 1 a
and 1 b,2,3,4,5 or 6. In a preferred embodiment, the
HCV is selected from a genotype that is difficult  to
treat by currently known treatment methods, i.e.
IFN-alpha monotherapy, or IFN- 5 alpha in combination
with ribavirin. Such difficult-to-treat HCV genotypes
are particularly genotypes 1, 4, 5 or 6. The HCV
genotype the patient has been infected with may be
determined on the basis of direct HCV sequencing or
reverse hybridization of PCR  



amplicons with genotype-specific probes, or by (RT)
PCR with adequate primers. It is particularly
preferred to treat patients according to the invention
that are  10 infected with HCV of genotype 1, which is
usually very difficult or even resistant to  treatment
(Sievert, 2002 or Strader et al., 2004). Thus, the
present invention includes the treatment of patient
populations  infected with HCV genotype 1a and/or HCV
genotype 1b. Within HCV genotype lb  three subtypes
may be distinguished, each named for its geographical
prevalence: 15 subtype W (worldwide), subtype J
(Japan) and subtype NJ (Not in Japan). The present
invention includes the treatment of patient
populations infected with HCV genotype 1 b  of the
which are infected with subtype W, subtype J and/or
subtype NJ. In particular,  the treatment of Asian
populations and Asian subpopulations as herein defined
which  are infected with these subtypes is
contemplated. 20 In order to evaluate, whether
treatment of IFN-beta is efficient in a patient,
several parameters may be measured, such as the change
of viral load in terms of HCV  RNA in the serum, a
normalization of the ALT levels, improvement of at
least two points  in each component of the liver
necroinflammation score (HAI) or, improvement of
architectural staging (liver fibrosis) by at least one
point. Grading and staging of the  25
histopathological lesions of chronic hepatitis are
described by Brunt (2000). The present invention also
includes the treatment of HCV-positive individuals
(as described above) who exhibit severe fibrosis or
early cirrhosis (non- decompensated, Child's-Pugh
class A or less), or more advanced cirrhosis
(decompensated, Child's-Pugh class B or C) due to
chronic HCV infection and who are 30 viremic despite
prior anti-viral treatment with IFN-cc-based therapies
or who cannot  tolerate IFN--based therapies, or who
have a contraindication to such therapies. In
particular embodiments of interest, HCV-positive
individuals with stage 3 or 4 liver  fibrosis
according to the METAVIR scoring system are suitable
for treatment with the WO 2006/064026
PCT/EP2005/056793  17 methods of the present
invention. In other embodiments, individuals suitable
for  treatment with the methods of the instant
invention are patients with decompensated  cirrhosis
with clinical manifestations, including patients with
far- advanced liver cirrhosis,  including those
awaiting liver transplantation. In still other
embodiments, individuals 5 suitable for treatment with
the methods of the instant invention include patients
with  milder degrees of fibrosis including those with
early fibrosis (stages 1 and 2 in the  



METAVIR, Ludwig, and Scheuer scoring systems; or
stages 1, 2, or 3 in the Ishak  scoring system.).
Measurement of ALT may be carried out e.g. by the in
vitro assay for the  10 quantitative determination of
alanine aminotransferase with pyrodoxal phosphate
activation in human serum and plasma on automated
chemistry analyzers as  commercially available e.g. as
the ALT (ALAT/GPT) method (Roche Diagnostics). The
patients that are to be treated in accordance with the
present invention may  have a high virus load, such as
e.g. a viral load of >_ 104 or >_ 105 or >_ 106
copies/ml  15 serum. Viral load is measured e.g. using
the quantitative assays described above. In a
preferred embodiment, the patient has a high viral
load of over 2 x 106  copies/mi. The patient treated
in accordance with the present invention may have an
early  virologic response, EVR, or a sustained viral
response, SVR. 20 "EVR", as used herein, is defined as
a >_log decline or absence of HCV RNA  from baseline
after 12 weeks of treatment. "SVR", as used herein, is
defined as the absence of detectable HCV RNA in the
serum both at the end of treatment and at the end of
24 weeks of observation period  (during which there is
no treatment). The treatment may be either 24 or 48
weeks. 25 SVR is currently the standard to determine
whether a patient is "cured" from  HCV infection. From
studies with IFN-alpha and ribavirin it is known that
EVR is highly  predictive for SVR (Strader et al.,
2004, Davis et al., 2003). In a further preferred
embodiment, the patient has a sustained viral
response.  "Sustained viral response", as used herein,
is defined as the absence of detectable  30 HCV RNA in
the serum both after about 12 or about 16 or about 20
or about 24 or about 28 or about 32 or about 36 or
about 40 or about 44 or about 48 weeks of  treatment.
WO 2006/064026 PCT/EP2005/056793  18 IFN-beta, or a
variant/mutein, functional derivative, active fragment
or fusion  protein thereof having IFN-beta activity,
is preferably administered systemically, and
preferably subcutaneously or intramuscularly.
Intradermal, transdermal (e.g. in slow  release
formulations), intravenous, oral, intracranial,
epidural, topical, rectal, and  5 intranasal routes
are also within the present invention. Any other
therapeutically efficacious route of administration
may also be used,  



for example absorption through epithelial or
endothelial tissues or by gene therapy  wherein a DNA
molecule encoding the IFN-beta is administered to the
patient (e.g. via  a vector), which causes IFN-beta to
be expressed and secreted in vivo. 10 IFN-beta may be
formulated as a pharmaceutical composition, i.e.
together with  a pharmaceutically acceptable carrier,
excipients or the like. The definition of
"pharmaceutically acceptable" is meant to encompass
any  carrier, which does not interfere with
effectiveness of the biological activity of the active
ingredient and that is not toxic to the host to which
it is administered. For example, for 15 parenteral
administration, the active protein(s) may be
formulated in a unit dosage form  for injection in
vehicles such as saline, dextrose solution, serum
albumin and Ringer's  solution. A "therapeutically
effective amount" of IFN-beta is such that when
administered,  IFN-beta exerts an anti-HCV effect. 20
The dosage administered, as single or multiple doses,
to an individual will vary  depending upon a variety
of factors, including IFN-beta pharmacokinetic
properties, the  route of administration, patient
conditions and characteristics (sex, age, body weight,
health, size), extent of symptoms, concurrent
treatments, frequency of treatment, and  HCV genotype
the patient is infected with. Adjustment and
manipulation of established  25 dosage ranges may be
determined by those skilled in the art. Preferred
doses and regimens in accordance with the present
invention are selected  from the group consisting of:
12 MIU (44 mcg) of IFN-beta three times a week, 12 MIU
(44 mcg) daily, 24 MIU (88 mcg) three times a week, 24
MIU (88 mcg) daily. These  doses are preferably
administered subcutaneously. 30 It is also preferred
to administer IFN-beta at 100 mcg (about 27 MIU) once
per  week intramuscularly. In one embodiment IFN-beta
is administered for at least 8 weeks or at least 12
weeks. WO 2006/064026 PCT/EP2005/056793  19 In another
embodiment IFN-beta is administered for no longer than
48 weeks, or  no longer than 36 weeks, or no longer
than 24 weeks. In a preferred embodiment IFN-beta is
administered for about 24 weeks, such  as for example
a treatment schedule for 24 weeks. 5 These schedules
are particularly preferrred when IFN-beta is given
subcutaneously, in  



particular when recombinant IFN-beta is given
subcutaneously, such as in particular  CHO-derived
recombinant IFN-beta 1a. The daily doses may also be
given in divided doses or in sustained release form
effective to obtain the desired results. Second or
subsequent administrations can be  10 performed at a
dosage which is the same, less than or greater than
the initial or  previous dose administered to the
individual. According to a further preferred
embodiment of the present invention the treatment with
IFN-beta  can be coupled with another antiviral drug.
A commonly used antiviral drug in the treatment of HCV
is  ribavirin (a nucleoside analog), but other drugs
show some potential in this treatment and are listed
in e.g. in 15 Wilkinson, 2002) and include serine
protease inhibitors, inhibitors of the RNA-dependent
RNA polymerase  (RdRp) and helicase inhibitors. These
drugs can be administered simultaneously, separately
or sequentially  with recombinant IFN-beta. Such
antiviral drugs may also be chosen from interferons
other than IFN-beta,  such as for example UN-alpha and
IFN-omega.Therefore, in a highly preferred embodiment,
IFN- beta is used in combination with ribavirin. The
IFN-beta and ribavirin may be used 20 separately,
sequentially or simultaneously. Ribavirin may
preferably be administered orally,  and preferably at
about 800 or about 900 or about 1000 or about 1100 or
about 1200 or  about 1300 or about 1400 mg per person
per day, e.g. in a single does or in two separate
doses. It is highly preferred to administer e.g. about
1000 mg per day for a patient weighing  less than
about 75 kg and about 1200 mg per day for patients
weighing more than about 75  25 kg. In a further
aspect, the present invention relates to a method for
treating an  HCV infection comprising administering an
effective amount of IFN-beta, or a  Varaint/mutein,
functional derivative, active fragment or fusion
protein thereof having 30 IFN-beta activity, together
with a pharmaceutically acceptable excipient, to a
patient of  the Asian population who has not been
treated with an interferon before. Having now fully
described this invention, it will be appreciated by
those skilled in the  art that the same can be
performed within a wide range of equivalent
parameters, WO 2006/064026 PCT/EP2005/056793  20
concentrations and conditions without departing from
the spirit and scope of the invention  and without
undue experimentation. While this invention has been
described in connection with specific embodiments
thereof, it will be understood that it is capable of
further modifications. This application is  5 intended
to cover any variations, uses or adaptations of the
invention following, in general, 



the principles of the invention and including such
departures from the present disclosure as  come within
known or customary practice within the art to which
the invention pertains and  as may be applied to the
essential features hereinbefore set forth as follows
in the scope of  the appended claims. 10 All
references cited herein, including journal articles or
abstracts, published or  unpublished U.S. or foreign
patent application, issued U.S. or foreign patents or
any other  references, are entirely incorporated by
reference herein, including all data, tables, figures
and text presented in the cited references.
Additionally, the entire contents of the references
cited within the references cited herein are also
entirely incorporated by reference. 15 Reference to
known method steps, conventional methods steps, known
methods or  conventional methods is not any way an
admission that any aspect, description or  embodiment
of the present invention is disclosed, taught or
suggested in the relevant art. The foregoing
description of the specific embodiments will so fully
reveal the general  nature of the invention that
others can, by applying knowledge within the skill of
the art  20 (including the contents of the references
cited herein), readily modify and/or adapt for various
application such specific embodiments, without undue
experimentation, without  departing from the general
concept of the present invention. Therefore, such
adaptations  and modifications are intended to be
within the meaning an range of equivalents of the
disclosed embodiments, based on the teaching and
guidance presented herein. It is to be 25 understood
that the phraseology or terminology herein is for the
purpose of description and  not of limitation, such
that the terminology or phraseology of the present
specification is to  be interpreted by the skilled
artisan in light of the teachings and guidance
presented herein,  in combination with the knowledge
of one of ordinary skill in the art. 30 EXAMPLE 1:
EARLY VIROLOGIC RESPONSE OF INTERFERON-BETA-1a
(REBIF) THERAPY IN ASIAN PATIENTS WITH HEPATITIS C: 12
WEEKS RESULTS  FROM A MULTICENTRE, RANDOMIZED,
PLACEBO-CONTROLLED TRIAL WO 2006/064026
PCT/EP2005/056793  21  Objectives The primary
objective of the study was to evaluate and compare the
effect of  interferon-beta-1a to placebo on sustained
virologic response (SVR) in Asian patients  with
IFN-alpha treatment-naive chronic hepatitis C
infection. 5 The main secondary objective of the study
was to evaluate and compare the  effect of
interferon-beta-1 a to interferon-beta-1 a / ribavirin
combination on SVR. 



The other secondary objectives of the study were to
evaluate and compare  interferon-beta-1 a to a)
placebo and b) interferon-beta-la/ribavirin
combination for the  effect of treatment on viral load
and clearance, alanine aminotransferase (ALT) levels,
10 liver histology, and the safety and tolerability of
treatment, including haematological and  biochemical
parameters and the development of neutralizing
antibodies. The current example provides the results
from an analysis on the response after  the first 12
weeks of treatment between the interferon-beta-1a
group and the placebo  group. 15 The sustained viral
response, SVR, will be evaluated at the end of the 24
weeks  treatment period. Materials and Methods
Patient Selection 20 Eligible subjects were Asian
patients who had never received interferon and had
the following characteristics: age greater than 18
years, ALT levels between 1.5 times  and 10 times the
upper limit of normal on two occasions, at least four
weeks apart from  each other, within a period of at
least six months and at screening visit, and hepatitis
C  infection demonstrated by HCV-RNA assay or PCR, and
a liver biopsy (within 1 year)  25 showing
histological features consistent with chronic
hepatitis C. Criteria for exclusion were neutropenia
(neutrophil count, <1500 per cubic  millimeter);
thrombocytopenia (plate count, <100,000 per cubic
millimeter); a creatinine  concentration above the
upper limit of normal; a serum alpha-fetoprotein
concentration  above 100pg per liter; history of
hepatic failure or immunologically mediated disease or
30 severe retinopathy, chronic renal impairment,
positive test for HBsAg, IgM anti-HBc or  anti-HIV,
clinical evidence of liver cancer, or known and
ongoing alcohol or drug abuse. WO 2006/064026
PCT/EP2005/056793  22  Study Design This phase III,
multicenter, randomized, partially-blinded,
placebo-controlled  study was conducted in 16
investigational centers at 3 countries - China, Hong
Kong  and Singapore between August 2002 and June 2004.
Patients were equally 5 randomized to 12 weeks of
blinded treatment of either interferon-beta-1a
(Serono,  Rebif 44mcg subcutaneously (sc, three times
per week (tiw)) or placebo. The  treatments were
unblinded at week 12. Patients in the
interferon-beta-1a group  continued with another 12
weeks of interferon-beta-1 a treatment followed by 24
weeks  



of observation period. Patients in the placebo group
who did not have viral clearance at 10 week 12 were
treated with a combination of interferon-beta-la
(Serono, Rebif 44mcg  subcutaneous (sc) three times
per week (tiw)) and ribavirin (orally, 1000 mg per day
for  patients weighing < 75 kg and 1200 mg per day for
patients > 75 kg) for 24 weeks  followed by 24 weeks
of observation period. SVR was defined as the absence
of detectable HCV RNA in the serum both at  15 the end
of 24 weeks of treatment period and at the end of 24
weeks of observation  period. EVR (Early Virologic
Response) was defined as a reduction in HCV RNA by at
least 2 logs after the first 12 weeks of treatment
compared with baseline. The institutional review
boards of the participating centers approved the  20
protocol, and all patients provided written informed
consent. The study was conducted  according to the
guidelines of the Declaration of Helsinki, and the
applicable provision  of Good Clinical Practices.
Virology  All virologic assessments were performed in
a central laboratory. At baseline,  25 genotypes were
identified using a line probe hybridization assay, the
VersantTM HCV Genotype Amplification Kit (LIPATM),
available from Bayer under Ref. 128448,  according to
the Manufacturer's protocol. HCV RNA was quantified by
the branched  DNA signal amplification assay
(VersantTM 3.0). HCV RNA clearance was determined  by
the more sensitive COBAS-AMPLICORTM assay (Amplicor
2.0, Roche, Pleasanton, 30 CA). Both the Versant 3.0
assay and COBAS AMPLICOR assay were used to test
viremia in each patient at the scheduled visit during
the study. SVR was determined  using the results from
the COBAS-AMPLICOR assay. WO 2006/064026
PCT/EP2005/056793  23 Measurement of ALT was done
using the in vitro assay for the quantitative
determination of alanine aminotransferase with
pyrodoxal phosphate activation,  available as the ALT
(ALAT/GPT) standard method 94 (Roche Diagnostics on a
Roche/Hitachi 917 instrument). 5 Assessment of
Efficacy The main analysis of the primary efficacy
endpoint to test the effect of treatment  on SVR will
be performed using logistic regression, adjusted for
baseline HCV RNA,  



genotype and center/country. The treatment groups for
the main comparison of SVR 10 include the patients
randomized to interferon-beta-la versus those
randomized to  placebo. Unadjusted logistic regression
will be performed as supportive analysis.  Adjusted
and unadjusted odds ratios and the two-sided 95%
confidence interval will be  obtained. Secondary
efficacy endpoints that involve proportions at a time
point will be 15 analyzed similarly to the primary
efficacy endpoint. Secondary efficacy endpoints that
involve change from baseline for continuous variables
will be analyzed using linear  mixed models.
Assessment of Safety Adverse events were graded
according to the modified NCI CTC toxicity criteria as
20 published by the National Cancer Institute under
the title "COMMON TOXICITY  CRITERIA MANUAL - Common
Toxicity Criteria, Version 2.0" dated June 1, 1999,
available e.g.
underwww.rtog.org/members/toxicity/ctcmanual6-1-99.pdf
. If an adverse event occurs that is not listed among
these criteria, the  25 Investigator evaluated its
severity as mild, moderate, severe, or very severe,
and their  occurrence was assessed throughout the
treatment period and for 24 weeks after the  end of
treatment. Dose reduction of ribavirin for selected
haematological parameters were allowed  to manage
adverse events or laboratory abnormalities that had
reached predetermined  30 thresholds of severity. The
Investigator was allowed to interrupt the treatment
for up to two weeks for any medical and/or safety
reason without discontinuing the patient from  the
study. Patients who discontinued their assigned
treatment were encouraged to  remain in the study for
assessment at the Week 48 visit. WO 2006/064026
PCT/EP2005/056793  24  Statistical Analysis There were
three planned analyses: preliminary, primary and final
analyses. The preliminary analysis was conducted as
soon as all patients complete the  double-blind
treatment phase (i.e. after 12 weeks of treatment) on
the following  5 endpoints:  proportion of patients
with complete viral clearance at week 12 of  Treatment
Period;  proportion of patients with ALT normalization
at week 12 of the  



Treatment Period; and 10 change in viral load from
baseline to week 12 of Treatment Period. The primary
analysis will be conducted as soon as all of the
interferon-beta-1 a  patients have completed the
study. This analysis will be performed on patients who
have HCV RNA values both at study weeks 24 and 48 for
the patients randomized to  interferon-beta-1 a. If a
patient does not have a Week 48 assessment, then the
last 15 non-missing post-baseline assessment will be
carried forward. Those patients  randomized to
placebo, who are non-responders at week 12 will be
classed as non- SVR. Those who are responders at week
12 will be classed as SVR, unless data is  available
at week 24 and 48 data for the responders which
suggests otherwise (see  table below for further
details) 20 WO 2006/064026 PCT/EP2005/056793  25
Treatment SVR Non-SVR  Group Placebo HCV clearance at
the end of No HCV clearance at the end  placebo
treatment (week 12) of placebo treatment (week 12)
and clearance at both end of or at the time of
withdrawal  Treatment Period (week 24) from placebo.
and Observation Period (week  48) or at the time of
withdrawal  from placebo (natural  responder).
Interferon- HCV clearance both at the end No HCV
clearance at the end  beta-I a of Treatment Period and
end of of the Treatment or  Observation Period.
Observation Period or at the time of withdrawal. The
final analysis will be carried out once all patients
complete the study. All  data for the
interferon-beta-la group and the placebo responders
will be included in  5 these analyses plus data from
the first dose of interferon-beta-1a to the end of the
observation period for the placebo non-responders
(i.e. those patients who crossed  over to receive
interferon-beta-1 a and ribavirin in combination).
Results  



10 Patient Demographics Of the 406 patients screened,
257 met the criteria for entry and underwent
randomization. 128 patients were randomly assigned to
interferon-beta-la treatment  group and 129 were in
placebo group. The baseline characteristic of the
patients  enrolled in the two treatment groups were
similar (Table 1 and 2). Of the 257 patients 15
enrolled, 255 completed the 12 weeks double-blind
phase of the study. Overall, 65% of  patients were
infected with HCV genotype 1 and 65% of patients had
high pre- treatment viral load (?2 x 106 copies/ml).
WO 2006/064026 PCT/EP2005/056793  26 TABLE 1. Summary
of demographic and baseline characteristics I
-1tets-la P1acelKI Cfvei:all  i=.12; N=121 N=257  Sex
Mule a l 4061M) M) L I J A-) Age Nears) Mean SD) 38.5
(11 46 =2 (10.91 W3(1110)  5'Iiti Ma% 1fi C 1; fit
;S_'__'  Race Asian 12S(140tid: 129floyo:vq
20?(10i.(14i,i  Black 0 t L  : hite 0 f 3 0 05 0- 0 0
0  Hight (fait) Mean (SD) 168.3( S5i 1t 0( 12) 1682 r
t  M n 1 kla ~ 140 1 150 1 -t 140/185  \ WeiQ (kg)
Y1eaii( : ) 683 (l 1.6)  4 9 (1045' W 6 (11 8)  -Min,
Max 42 /104 43 95 42 1004  BMI ja ini Me all (SD)
24.02- (3-21:5) 22.95 (1.066 49 (3.1 d'~) \aiii M-1
16.4.33.9 160.130.9 160133.9  



Bell=Besdy Mass Index.: IFti=isiterferon,. N ii nthei
of subject. in Full ki t y-,is Set: Lf=3ta.id: 1 de:
saf ori. 5 TABLE 2. Summary of baseline disease
characteristics 1FN-het i-la 1' iceb -wall  N=12 S
N=129 N=257  ;iial cad (cr piesiitiL) Mean (SD)
6240,819 (1311177) 157304 _ 9l "Jq':1 ? POC 104
(1049A68)  M1iiMax 660.+ 15645 L420 660;=8900 66&O W45
1 A20  Vial wad Loi 43(3314%) 4 (6.4%) 90(35011)  High
S5 (66 4%) 82 (63A%) 161 (65 0%)  HCV ge7wae A tr )
T\pe-1 81 (664%) 82 030%) 1r .2 23 (ISM) (2a9ti) so,
115%)  -.  TNv -3 10 (.Cu%a) < 1 _ ; i 21 SO  TNIpe-4
1 i'1 s44) tl 1 i AC',,?  Tp.e: 5 0 0 0  her 1(O.4n)
1(u?.la')  ALT ieS'el (L'LF 4F an i}i 132.$( .29) 11~
(915 ) a3 2(S395)  Ica .1 I: 23,380 151581 581  Lwer
?_rnBs 5` N 5 }i n 4 01712) 11 (4 ih:.y) No 123 C loc
i 13%) 246 (95 `% AL a.a.issie iimnovinsf tape; in F
=mterferc 3_ N=ntiirithz of s it~ji cts in Full
Analysis "'e;  SD=standard deviation a Low viral load
0X0,1',) coilies,`II,1_.. I - l i g h 4it a by -2 t R
?_! ii I my M 41,111L  s `  TL?cc the ?r? etc dv t'~r
11ta1"z i z.aal 1rr lal=tile r d fiuir. urh <i, WO
2006/064026 PCT/EP2005/056793  27  Early Virologic
Response (EVR) By week 12, rates of EVR, complete
viral clearance, and ALT normalization,  



were significantly higher for interferon-beta-1 a
group (92.2%, 74.2%, 65.1%) than for  placebo group
(2.3%, 0%, 8.5%), respectively (Table 3, 4 and 5). 5
TABLE 3. Complete viral clearance at Week 12 IF b
t:a-Ia Placebo Overall  N=125 ,=129 ti=257  FF t=
clearance?cheied? Yz. $5f 54%i ~..' 95 al '4.( %0 1" .
`1 `i 119 62 6'a  cor pai o33 Il d-t,,Ca-La v^ Placebo
'As F-mic1 N1, A  ca,iLi!w3 C'?I1:;21"i Tl ~+A  ah.e
0'001  TABLE 4. Complete viral clearance at Week 12 or
at least a 2 log decrease in HCV 10 RNA from baseline
to Week 12 (EVR) IF`5 lae#:a-I:a Nacelle Owrall  N=128
g=129 % Vas :-era clearnn zcl.ie;,:,d? 1 S t> 3":,i
Yes 116 (9- 1 3 (13%') N.3 10 9%'.': 5 f %< 13` 3 i~ J
coniparnion TFN-beta la v p1a..bo 177  95''a
CCSi1:itie c 111ter-v=11 i 4 452, 2559 P-Value `'0-004
'Q.001  TABLE 4.1 Genotype Analysis Complete viral
clearance or >_ Interferon-beta-1a Placebo P-value  2
log decrease in HCV RNA (n, (n=128) (n=129) HCV
Genotype 1 75/84 (89.3%) 2/81  (2.5%)  HCV Genotype 2
23/23 (100.0%) 1/27 (3.7%)  



HCV Genotype 3 8/9(88.9%) 0/11 0%  HCV Genotype 4 1/1
(100.0%) HCV Genotype 6 8/8 (100.0%) 10/9(0%)  Others
1/1 (100.0%) WO 2006/064026 PCT/EP2005/056793  28
TABLE 5. ALT normalisation at Week 12 I2 `ti beta-h
Placebo ow l'111  =128 N.=129 N=257  No 44 349: 11 = '
a r 162 (63  Cat SB"iI3z11Y.5o u IF N-beta-l a v
placcebo Odd 5Iatio 20.24 959:, ce i ice mv- ai (9
833, 41 652) value -00,01 1 :0.001  5 Safety No
serious adverse events related to interferon-beta-1 a
treatment were reported  in the first 12 weeks. Side
effects observed were consistent with the known safety
profile of interferon beta-1 a administered
subcutaneous at the dose of 44 mcg tiw. 10 Conclusion
The analysis clearly indicates that interferon-beta-1
a treatment has a potent  effect on viral clearance at
treatment week 12. The high proportion of patients
with the  difficult-to-treat HCV genotype 1 infection
did not seem to affect the early viral  clearance rate
of interferon-beta-la treatment. Although the SVR of
interferon-beta-1 a 15 treatment is yet to be
confirmed by longer-term analysis, the current results
indicates a  possible alternative therapy for Asian
patients with chronic hepatitis C infection.  EXAMPLE
2: SUSTAINED VIROLOGIC RESPONSE OF INTERFERON-BETA 1a
(REBIF) THERAPY IN ASIAN PATIENTS WITH HEPATITIS C: 24
AND 48 WEEKS  20 RESULTS FROM A MULTICENTRE,
RANDOMIZED, PLACEBO-CONTROLLED TRIAL  Study Design and
Materials and Methods: The Study Design and the
Materials And Methods employed are as in Example 1.
25 Results: WO 2006/064026 PCT/EP2005/056793  



29 The Patient Demographics and the Baseline Disease
Characteristics are as in Example  1. Of the 128
subjects receiving interferon-beta-1 a, 15 (11.7%)
subjects withdrew before  5 Week 48. All those
subjects receiving placebo during the double-blind
phase completed  the first 12 weeks of the study. Two
efficacy analysis populations were analysed: a Full
Analysis Set and a Per Protocol Set. The Full Analysis
Set was defined as all  randomised and treated
subjects (i.e. received at least one dose of study
medication)  who had at least one efficacy or safety
value measured on treatment. Subjects who 10 had
missing viral load (HCV RNA) data at Week 12 were
included in the Full Analysis  Set as a non-responder.
The Per Protocol Set was defined as all randomised and
treated subjects who had no major protocol violations.
Efficacy:  15 Results were similar for both the Full
Analysis Set and the Per Protocol Set (Table 6). In
the Full Analysis Set, 26.6% (34 subjects) achieved
SVR in the IFN-beta-la group.  None of the subjects
randomised to placebo were responders (achieved SVR).
Table 6: Summary of SVR at Week 48, Full Analysis Set
and Per Protocol Set  IF_-beta-la Plactl_zo 01 el-an
P-vahle  Number of statjeeitin Full Analysis 'Set 129
129 257 \V:s VRacbie=eel" Z ' t : - 6 i s~ l i 4 t 1
-?,4  'No 94 `` 'al - 14 L a i + 95% "o-001  u
.+:siafadeiix-e interval li ~ 1'o z ~ 1'' : n iJ e _
8; n 93%_ 18.s.F.~l a Number of statjecis in P :
Protocol Set 1O9 122 "31 Yes 28 s1 X74 ~.i 122 (1F a
0") 203 (87.9 95,1 [oLti_i Itcr ia.t:i?11 1=. `,r 4.u,
. l.t.' Tu I .t (ll  IFS=ittc, f_ a c,i.. iv=sazrta3l~
a t ;.il: i e in the Full Atia1vsi _ - of.P-ei Ptotc
col t S-^T_=si=stuiiie l inal response  (i at=,eiace
of detect I h palita C lrus ribonucleic lick: in 1a~
serum at boil, \ -ek _4 and 4s). 20 F al:.ir ai tnFiah
. ex z r t. .t c,, a + a,in 91 R between l,la IF-1 a.
After evaluating SVR as a function of HCV genotype and
baseline viral load, more  subjects achieved SVR,
regardless of genotype, when baseline viral load was
low  (Table 7). 25 WO 2006/064026 PCT/EP2005/056793  



30 Table 7: Summary of percentage of subjects with SVR
at Week 48 as a function of  HCV genotype and baseline
viral load, Full Analysis Set IFN theta-1a Fla-sreljfl
ovf- all  L y' =1''~. N=1213 N7=25- g ~1 ill _;:
t~at1. 4iTo 1 =" f (5 'GI -4251 1  ~er_. r,11e 1 -}? .
; 19 1 z  Genotype or 1i' 4 1.3 1(11 ?u7i  (I _t\}t
!Getiotvpe t l: r 1 1'1' ~i 9 )  Genotyp~ - other I
ti: i} 01 Baseline HC: RN _oli ;iralli-jac1 4 C47
223,90 1156:1 i)  High c iial load I I 1 s' 1 1 1. ,,
1;C-V 1'--N =hepatstis C. vials r s'ai snug se:ic
acid- iF =su _ i ferora, ti=number of cia) t in thi
Full Anal -1 tict. S t R=s= taitied vital respwsi e
fi.e. absence on &et:,cw ,1a HCV RNA iii the s taaiii
1 1-r13 st : e . 2$ and 4S). 5 Safety:  Overall, 180
(70.0%) subjects experienced at least one adverse
event during the period  of treatment defined as the
Treatment Period plus 30 days. The majority of
subjects  were from the IFN-beta-la group (123
subjects) compared to the placebo group (57 10
subjects). The most commonly reported events were
fever (116 [45.1%] subjects),  headache (59 [23.0%]
subjects), fatigue (42 [16.3%] subjects) and injection
site rash  (41 [16.0%] subjects). The majority were
reported by subjects from the IFN-beta-la  group and
were events previously associated with IFN treatment.
There were no deaths  reported during the study. One
subject receiving placebo reported an SAE of a 15
perforated gastric ulcer. Four subjects discontinued
study medication as a result of an  adverse event
(leucopenia, injection site reaction, fever and
arthralgia, and  thrombocytopenia). Mean values for
platelets in the IFN-beta treated group fell below
the normal reference range reaching its lowest value
at Week 4 before climbing back  within a normal range
by Week 20 of treatment. Although decreased in the
IFN-beta-1a 20 group, mean values for haemoglobin, WBC
and neutrophils (absolute) remained within  the normal
reference range at all times. There was one subject
with a grade 4 toxicity  for abnormal neutrophils from
the placebo group. No other Grade 4 toxicities were  



recorded. There were no abnormalities of note in vital
signs. 25 WO 2006/064026 PCT/EP2005/056793  31 A
summary of adverse events (AE) is given in Table 8
below. Table 8: Summary of adverse events during the
period of treatment IF -beha 1i Placebo Ozerilt
Nkrmbtr of sit ect S.aiet< Set 128 129 2 7  '`weber of
adverse e -ent7 611. 139 750  Nnmber of semi css with
at least one -1-rs.vimt _'' 96 1401 r (44.2a`) 183 (71
0- Q  sencii is adverse event 0 1 (0_8%) 1 ."e)  d r .
ime 1eadit.g to a 5c.. a ~~i :r n of n "l ,' fuel,
C.-Y`:f m s i' 1 f{' s'ul 4 (1.6" o)  Ad,,-erg event x
c si.lere 1 aobably or pos&ibly ; i  rz1mrcY w sttadzr
11 123 a. 40 (31. T1-:;  40 5 Conclusions:   The
primary efficacy endpoint for the proportion of
subjects with SVR (the absence  of detectable HCV RNA
in the serum at Week 24 and Week 48) was met.  There
was a statistically significant difference (p value <
0.001) between the  10 proportion of subjects with SVR
in the IFN beta 1a group (26.6%) compared with  the
placebo group (0%).  In determining the sample size,
an outcome of 15% of subjects with SVR was  considered
"clinically acceptable and worthwhile". These data
exceed that outcome.   The most commonly reported
adverse events included fever, headache, fatigue and
15 injection site reactions; there were no new or
unexpected events observed. IFN-beta-1 a as
monotherapy for subjects with chronic hepatitis C was
effective with no  safety concerns. EXAMPLE 3:
SUSTAINED VIROLOGIC RESPONSE OF INTERFERON-BETA- 20 1a
(REBIF) AND RIBAVIRIN COMBINATION THERAPY IN ASIAN
PATIENTS WITH  HEPATITIS C: 24 AND 48 WEEKS RESULTS
FROM A MULTICENTRE,  



RANDOMIZED, PLACEBO-CONTROLLED TRIAL An analysis of
the final trial data has been performed and the
results of the IFN-beta  25 and ribavirin combination
treatment group from the draft statistical report are
presented  below. WO 2006/064026 PCT/EP2005/056793  32
Table 9: Summary of SVR at Week 48, Full Analysis Set
IFN-beta-la  IFN-beta-la 6 Ribavirin Overall  Numnber
of Patients 128 127 255  Was 5vR Achieved? Yes 34
{26.61} 73 {57.5107 {42.0%}  No 94 {73.0} 54 (42.5')
148 {58.0%}  95%% Confidence Interval [19.1'%, 35.1*.]
[48.4%, 66.21] [358'%, 483%]  5 Example 3A: Viral Load
(Figures 1 and 2) - Monotherapy and Combination
Therapy with  Ribavirin 10 The viral load (quantity of
virus) in the blood at 5 time points (baseline, week
12, 24, 36 & 48) is  measured during the study
(Figures 1 and 2). The mean (average) viral load for
all the patients  in each treatment arms (monotherapy
and combotherapy) is given. A quantitative HCV RNA
test  is performed. As the test has a detection limit
(cannot detect the virus if the quantity is below
certain level), the viral load is given at 3.8 log 10
copies/ml (detection limit). 15 Example 3B: ALT levels
(Figures 3 and 4) - Monotherapy and Combination
Therapy with  Ribavirin The ALT (liver enzyme) levels
in the blood at 11 time points are measured during the
study  20 (Figures 3 and 4). The mean (average) level
is given for all the patients in each treatment arms
(monotherapy and combotherapy). ALT is considered in
the normal range when it drops below  48 IU/L. WO
2006/064026 PCT/EP2005/056793  33  REFERENCES Alter MJ
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1. Use of interferon-beta (IFN-beta), or a mutein,
functional derivative, active fragment  or fusion
protein thereof having IFN-beta activity, in the
manufacture of a  5 medicament for the treatment of
hepatitis C virus (HCV) infection in a patient of the
Asian population who has not been treated with
interferon-alpha (IFN-alpha) before.  2. The use
according to claim 1, wherein the patient has not been
treated with a  combination of IFN-alpha and
ribavirin. 3. The use according to claims 1 or 2, in
which the HCV infection is a chronic HCV  10
infection. 4. The use according to any of the
preceding claims, wherein the HCV is selected from
genotype 1, 4, 5 or 6. 5. The use according to any of
the preceding claims, wherein the patient has a high
viral load of over 2 x 106 copies/ml. 15 6. Use
according to any of the preceding claims, wherein the
patient has a sustained  viral response. 



7. The use according to any of the preceding claims,
wherein IFN-beta is recombinant  IFN-beta. 8. The use
according to any of the preceding claims, wherein
IFN-beta is IFN-beta-1 a.  20 9. The use according to
any of the preceding claims, wherein the functional
derivative  comprises one or more polyethyleneglycol
(PEG) moieties. 10. The use according to any of the
preceding claims, wherein the fusion protein is an
immunoglobulin fusion protein. 11. The use according
to any of the preceding claims, wherein the IFN-beta
is  25 administered subcutaneously. 12. The use
according to any of the preceding claims, wherein
dosages and regimens  of the treatment are selected in
the group consisting of: 12 MIU (44 mcg) three  times
a week, 12 MIU (44 mcg) daily, 24 MIU (88 mcg) three
times a week, 24 MIU  (88 mcg) daily. 30 13. The use
according to any of the preceding claims, further
comprising treating the  patient with ribavirin. 14.
The use according to claim 13, wherein the ribarivin
is administered orally. WO 2006/064026
PCT/EP2005/056793  36 15. The use according to claim
13 or 14, wherein the ribavirin is administered at
about  800 to 1400 mg per person per day. 16. Method
for treating an HCV infection comprising administering
an effective amount  of IFN-beta, or a mutein,
functional derivative, active fragment or fusion
protein  5 thereof having IFN-beta activity, together
with a pharmaceutically acceptable excipient, to a
patient of the Asian population who has not been
treated with an  interferon before. 


