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USE OF A COMBINATION OF CYCLOSPORIN AND PEGYLATED INTERFERONS

FOR TREATING HEPATITIS C (HCV)

The present invention relates to the use of a conjugate of interferon to a water-

soluble polymer, in particular, pegylated alpha-interferon, in association with a cyclosporin A

or a cyclosporine A derivative for the treatment of hepatitis C (HCV). -

~ Several types of interferons, in partibular, alfa-interferons are approved for the
treatment of chronic HCV, e.g., interferon-alfa-2b (INTRON®), consensus interferon
(INFERGEN®), as well as pegylated forms of these and other interferons like pegylated
interferon alfa-2a (PEGASYS®) or pegylated interferon alfa-2b (PEG-INTRON®). Said
interferons are frequently also used in combination with ribavirin for treatment of HCV

infections.

Non-pegylated alfa-interferons exhibit a relatively short half life so that HCV patients
normally have to be treated three times weekly. In spite of this dose regimen, an intermittent
increase in viral load is observed at days free of drug administration. Pegylated interferons,

.e., interferon derivatives comprising a covalently attached polyethylene glycol (PEG)

moiety, exhibit a slower rate of clearance as compared to the corresponding non-pegyiated
interferon, and a longer half-life. The sustained higher concentrations of pegylated
interferons cén maintain an almost constant antiviral effect on HCVs and make possible
once- or twioe-\)veekly administration. In patients with chronic HCV, a regimen of pegylated
interferon alfa-2a, given once weekly, has been shown to be a more effective treatment than
a regimen of unpegylated interferon alfa-2a given three times weekly. See N Engl J Med,
Vol. 343, pp. 1666-1672 (2000).

 Cyclosporin A (SANDIMUN®, NEORAL@’) is a well-known immunosuppressive agent

and particular used for the preventioﬁ of transplant rejection, including liver transplant

- rejection. Cyclosporin A has furthefm,_ore been found to suppress the replication of HCV
genome in cultured human hepatocytes infected with HCV. See Hepatology, Vol. 38,
pp. 1282-1288 (2003).

Furthermore, it has been shown in a trial with 120 patients that a combination of
cyclosporin A and interferon alfa-2b is significantly more effective in the treatment of chronic
HCV than a treatment with interferon alfa-2b alone. See J Gastroenterol, Vol. 38,
pp. 567-572 (2003). The benefit was mb‘stly schieved in patients with a high viral load and
'HCV”genotype 1. '

SUBSTITUTE SHEET (RULE 26)
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A pilot study of a combination of cyclosporin A and interferon alfacon-1
in the treatment of HCV genotype 1 infection in previous non-responder patients has
also been reported. It did not show the desired effect in that previous non-
responders failed to achieve a sustained response to therapy but provided indirect

5 evidence that cyclosporin A may augment the activity of interferon against HCV.
See J Clin Gastroenterol, Vol. 36, No. 4, pp. 352-355 (2003).

The present invention provides a method of treating a patient having
HCV infection, in particular, a chronic form thereof, which method comprises
administering to said patient a cyclosporin A or a cyclosporin A derivative In
10 association with a conjugate of interferon to a water-soluble polymer in an amount
effective to alleviate or eliminate one or more of the signs or symptoms of HCV,
e.g., effective to lower the HCV-RNA measured in a serum sample of a subject, In
particular, a human, treated by said method is detectably lowered. The method
according to the invention can be of advantage for treating subjects who have not yet
15 received any treatment for HCV or who did not respond to another treatment,

e.g., a treatment with interferon alone or with a combination of interferon and

ribavirin.

In an aspect, the invention relates to use of a conjugate of interferon to
a water-soluble polymer, in combination with ribavirin, and of cyclosporin A in the

20 manufacture of a medicament for the treatment of HCV, wherein the patient did not

respond to a treatment of the HCV infection with an interferon or pegylated interferon,

alone or in combination with ribavirin.

In another aspect, the invention relates to use of a conjugate of
interferon to a water-soluble polymer, in combination with ribavirin, and of
25 cyclosporin A for the treatment of HCV, wherein the patient did not respond to a

treatment of the HCV infection with an interferon or pegylated interferon, alone or In

combination with ribavirin.
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In a further aspect, the invention relates to the use of cyclosporin A or a
cyclosporin A derivative Iin the manufacture of a medicament for the treatment of
HCV in association with a conjugate of interferon to a water-soluble polymer, and in
yet another aspect to the use of a conjugate of interferon to a water-soluble polymer
in the manufacture of a medicament for the treatment of HCV in association with

cyclosporin A or a cyclosporin A derivative.

Cyclosporin A and cyclosporin A derivatives are known and
described, e.g., in U.S. Patent No. 4,117,118 or European Patent No. EP 0 539 319.
Cyclosporin A derivatives include cyclosporine A prodrugs as described,
e.g., in J Peptide Res, Vol. 63, pp. 147-154 (2004). Cyclosporin A formulations
described, e.g., in EP 0 539 319 or U.S. Patent No. 5,234,625 form a microemulsion
in an aqueous environment, particularly as commercially-available under the
tradename NEORAL®.

The pharmaceutical formulations of cyclosporin A or the derivative

thereof are preferably a “microemulsion pre-concentrate” as indicated above, the
individual components or ingredients of which are pharmaceutically acceptable,

e.g., where oral administration is foreseen for oral use.
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In addition to the cyclosporin active ingredient, such "microemulsion pre-concentrate”

compositions generally comprise:
1) a hydrophilic phase;
2) a lipophilic phase; and

3) a surfactant.

The cyclosporin is carried in the lipophilic phase. Suitably both the hydrophilic and

lipophilic phases may serve as carrier medium.

"Microemulsion pre-concentrates" of the invention are of a type providing oil-in-water
(o/w) microemulsions. As will be appreciated, however, microemulsion pre-concentrate
compositions may contain minor quantities of water or otherwise exhibit fine structurai
features characteristic of microemulsions, e.g., of o/w or water-in-oit (w/o0) type. The term

"microemulsion pre-concentrate", as used herein, is accordingly to be understood as

embracing such possibilities.

Microemulsions obtained on contacting the "microemulsion pre-concentrate”
compositions of the invention with water or other aqueous medium exhibit thermodynamic
stability, that is they will remain stable at ambient temperatures, e.g., without clouding or
regular emulsion size droplet formation or precipitation, over prolonged periods of time.
While the upper limit of dilution with water is not critical, a dilution of 1:1, preferably 1:5 parts
per weight ("microemulsion pre-concentrate":H,O) or more will generally be appropriate.
Preferably, on contacting with water, the "microemulsion pre-concentrate” compositions
provide microemulsions having an average particle size of less than about 1,500 angstroms
(A), more preferably of less than about 1,000 A or 1,100 A, e.g., down to about 150 A or
200 A.

Conjugates of interferon to a water-soluble polymer are meant to include especially
conjugates to polyalkylene oxide homopolymers, such as PEG or polypropylene glycols,
polyoxyethylenated polyols, copolymers thereof and block copolymers thereof. As an
alternative to polyalkylene oxide-based polymers, effectively non-antigenic materials, such
as dextran, polyvinyl pyrrolidones, polyacrylamides, polyvinyl alcohols, carbohydrate-based
polymers and the like can be used. Such interferon polymer conjugates are described in
U.S. Patent Nos. 4,766,106 and 4,917,888, European Patent Ngs. EP 0 236 987 and
EP 0 510 356 and International Publication No. WO 95/13090., Since the polymeric

modification sufficiently reduces antigenic responses, the foreign interferon need not be
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completely autologous. Interferon used to prepare polymer conjugates may be prepared
from a mammalian extract, such as human, ruminant or bovine interferon, or recombinantly

produced. Preferred are conjugates of interferon to PEG, also known as pegylated

interferons.

Especially preferred conjugates of interferon are pegylated alfa-interferons, e.g.,
pegylated interferon alfa-2a, pegylated interferon alfa-2b, pegylated consensus interferon or
pegylated purified interferon alfa product. Pegylated interferon alfa-2a is described, e.g., in
European Patent No. EP 0 593 868 and commercially-available, e.g., under the tradename
PEGASYS® (Hoffmann-La Roche). Pegylated interferon alfa-2b is described, e.g., in
European Patent No. EP 0 975 369 and commercially-available, e.g., under the tradename
PEG-INTRON A® (Schering Plough). Pegylated consensus interferon is described in
WO 96/11953. The preferred pegylated alfa interferons are pegylated interferon alfa-2a and

pegylated interferon alfa-2b. Also preferred is pegylated consensus interferon.

The conjugate of interferon to a water-soluble polymer may be used in form of a
composition comprising additional components selected from among those commonly
employed with interferons and other antiproliferative or antiviral agents and which are known
to those skilled in the art. Conventional pharmaceutical compositions comprising a
therapeutically effective amount of interferon together with pharmaceutically acceptable
carriers, adjuvants, diluents, preservatives and/or solubilizers may be used in the practice of
the invention. Pharmaceutical compositions of interferon include diluents of various buffers,
e.g., Iris-HCI, acetate and phosphate, having a range of pH and ionic strength; carriers.
e.g., human serum albumin; solubilizers, e.g., tween and polysorbate; and preservatives,
e.g., thimerosol and benzyl alcohol. Pharmaceutical composition of interferon are
commercially-available as injectable solutions and as lyophilized powders which are

reconstifuted in an appropriate diluent prior to injection.

It is also within the scope of the present invention {o use instead of the conjugate of
Interferon as described hereinabove a combination, such as a conjugate and fibavirin, in

particular, a combination of a pegylated interferon alfa and ribavirin.

The term "in association with", as used herein, in reference to administration of
cyclosporin A or a cyclosporin A derivative with a pegylated integferon means that the
pegylated interferon is administered prior to, concurrently with, or after administration of the

cyclosporin A or a cyclosporin A derivative. Both pharmaceutically active agents may be
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administered in any suitable way, e.g., orally or parenterally, e.g., IM, IP, SC or [V.
Cyclosporin A infusion concentrates are described, €.g., in Res Disclosure, Vol. 211, p. 420
(1981). Cyclosporin A or a cyclosporin A derivative are preferably administered orally, e.g.,
in form of a capsule or an oral solution, whereas the pegylated interferon is preferably

administered parenterally, in particular, intravenous (i.v.), intramuscular (i.m.) or

subcutaneous (s.c.).

Suitable dosages for practicing the present invention depend on the type of
cyclosporine derivative or pegylated interferon employed and on whether the interferon is
used in combination with ribavirin. Furthermore the dosage may depend, e.g., on the host,
the mode of administration or the severity of the condition treated and on other conditions
known 10 a person skilled in the art. Typically, the cyclosporin A or its derivative are
administered in single or, preferably, divided doses, in particular, two to four doses per day,
resulting in a total of, e.g., from 2-15 mg/kg/day or about 50-1,000 mg, preferably 50-200 mg
per day. The pegylated interferons, are typically administered parenterally one to three
fimes per week, preferably once or twice a week. The total weekly dose ranges, e.g., from
about 0.5 mcg/kg/week to about 1 mcg/kg/week in case of pegylated interferon alfa-2b, and
Is iIndependent from the body weight of the host typically about 180 mcg/week in case of
interferon alfa-2a. In combination with ribavirin, a standard dosage of interferon alfa-2b is
about 1.5 mcg/kg/week or about 180 mcg/week interferon alfa-2a, respectively and about

600-1200 mg/day, in particular, 800-1,200 mg/day of oral ribavirin.

Preferably, the cyclosporin A or a cyclosporine A derivative and pegylated interferon
may be administered over a time period sufficient to lower the HVC-RNA in the serum of a
subject in need of such treatment detectably. The usual duration of the treatment is at least
4 weeks, preferably 12 weeks or longer, e.g., from about 20 weeks to about 100 weeks,
preterably for a period ranging from about 24 weeks to about 72 weeks, even more
preferably from about 24 weeks to about 48 weeks. The time period may be different for
different HCV genotypes, e.g., about 24 weeks for patients infected with HCV genotype 2 or
3, or about 48 weeks for patients infected with HCV genotype 1.

A person suffering from HCV infection, in particular, chronic HCV infection, may
exhibit one or more of the following signs or symptoms:
(a) elevated ALT,;

(b) positive test for anti-HCV antibodies;
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(c) presence of HCV as demonstrated by a positive {est for HCV-RNA;
(d) clinical stigmata of chronic liver disease; or

(e) hepatocellular damage.

Such criteria may not only be used to diagnose HCV, but can be used to evaluate a patient’s

response to drug treatment.

Elevated serum alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) are known to occur in uncontrolled HCV, and a complete response to treatment is
generally defined as the normalization of these serum enzymes, particularly ALT. See Davis
et al., New Eng J Med, Vol. 321, pp. 1501-1506 (1989). ALT is an enzyme whose
concentration in blood is increased when liver cell function is impaired, e.g., due to HCV
infection. Interferon causes synthesis of the enzyme 2',5'-oligoadenylate synthetase
(2'5'0AS), which in turn, results in the degradation of the viral mRNA. See Houglum,
Clin Pharmacol, Vol. 2, pp. 20-28 (1983). Increases in serum levels of the 2'5'0OAS coincide
with decrease in ALT levels.

In order to follow the course of HCV replication in subjects in response to drug

treatment, HCV RNA may be measured in serum samples by, e.g., a nested polymerase
chain reaction assay that uses two sets of primers derived from the N353 and N54 non-
structural gene regions of the HCV genome. See Farci et al., New Eng J Med, Vol. 325,
pp. 98-104 (1991); and Ulrich et al., J Clin Invest, Vol. 86, pp. 1609-1614 (1990).

Histological examination of liver biopsy samples may be used as a second criteria for
evaluation. See, e.g., Knodell et al., Hepatology, Vol. 1, pp. 431-435 (1981), whose
Histological Activity Index (portal inflammation, piecemeal or bridging necrosis, lobular injury

and fibrosis) provides a scoring method for disease activity.

In the practice of the invention, the cyclosporin A or the cyclosporin A derivative Is
administered in association with the conjugate of interferon {o a water-soluble polymer 10 a
mammal, in particular, a human patient, exhibiting one of more of the above signs or
symptoms in an amount and for a period of time sufficient to eliminate or at least alleviate
one or more of the above-mentioned signs or symptoms. The course of the disease and its
response to drug treatments may be followed by clinical examination and laboratory findings.
The effectiveness of the therapy of the invention may be determined by the extent to which

the previously described signs and symptoms of (chronic) HCV are alleviated and the exient
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to which the normal side effects of interferon, i.e., flu-like symptoms, such as fever,

headache, chills, myalgia, fatigue, etc.; and central nervous system related symptoms, such

as depression, paresthesia, impaired concentration, etc., are eliminated or substantially
reduced.

The efficacy and safety of cyclosporin A administered in combination with pegylated-
interferon can, e.g., be demonstrated by measuring the viral load (HCV-RNA), the serum
ALT and AST and standard safety parameters, e.g., other liver function tests, blood cel!
count and biochemistry, at HO, H8, H12, H24, D2, D5, D7, D14, D21, D28 (where H is hour,

D is day, O is time of first administration of treatment) in sequential cohort, multiple
ascending dose design.

For example, Neoral Is given alone or/and in concomitance with pegylated interferon
at doses from 3-5 mg/kg/day given in two to up to four doses.

Suitable patients are patients who are infected by HCV and present with abnormal
liver function tests, especially abnormal ALTs. Preferably, they are "naive" patients, i.e.,

none of them will already have received any kind of anti-virai ireatment against HCV

(interferon and or ribavirin).

In another aspect, Neoral could be given to patients who have failed t{o respond {o a

treatment combining interferon or pegylated interferon with or without ribavirin.

In yet another aspect, the combination of pegylated interferon and Neoral to the
standard combination of pegylated interferon and ribavirin is compared. The assessment
criteria will be a sustained virological response 48 weeks after the end of a 24-week (HCV

genotype 2-3) or 48-week (HCV genotype 1) treatment. Treatment is conducted in naive or

refractory patients.

In another aspect, treatment is conducted in patients who fail to respond to a
treatment combining pegylated interferon (or interferon) and ribavirin. The treatment

regimen compares the rate of virological response obtained by adding Neoral to the

combination of pegylated interferon and Ribavirin.

Such treatments can also be implemented in post transplantation (Neoral doses in

transplantation could go up to 15 mg/kg/day).



D

10

15

20

CA 02573207 2012-07-26

21489-10637

CLAIMS:

1. - Use of a conjugate of interferon to a water-soluble polymer, in
combination with ribavirin, and of cyclosporin A in the manufacture of a medicament
for the treatment of HCV in a patient, wherein the patient did not respond to a
treatment of the HCV infection with an interferon or pegylated interferon, alone or in

combination with ribavirin.

2. The use according to claim 1, wherein the HCV-RNA measured in a

serum sample of the patient treated is detectably lowered.
3. The use according to claim 1 or 2 for treating chronic HCV.

4. The use according to any one of claims 1 to 3, wherein the conjugate of
interferon to a water-soluble polymer is a pegylated interferon or a pegylated alfa-

interferon.

5. The use according to claim 4, wherein the pegylated interferon is
selected from pegylated consensus interferon, pegylated interferon alta-2a or

pegylated interferon alfa-2b.

6. The use according claim 4, wherein the pegylated interferon is

pegylated interferon alfa-2a or pegylated interferon alfa-2b.

7. The use according to claim 1, wherein the cyclosporin Alis in a

microemulsion pre-concentrate.

8. The use according to any one of claims 1 to 7, wherein the duration of

the treatment ranges from 20 weeks to 100 weeks.

9. The use according to any one of claims 1 to 8, wherein the patient Is

infected with HCV selected from HCV genotype 1, 2 and 3.

10. The use according to claim 9, wherein the HCV is of genotype 1.
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1. The use according to claim 9, wherein the HCV is of genotype 2 or 3.
12. The use according to any one of claims 1 to 11, wherein the patient has

undergone a liver transplant before the treatment of HCV.

13. Use of a conjugate of interferon to a water-soluble polymer, In
5 combination with ribavirin, and of cyclosporin A for the treatment of HCV in a patient,

wherein the patient did not respond to a treatment of the HCV infection with an

interferon or pegylated interferon, alone or in combination with ribavirin.

14. The use according to claim 13, wherein the HCV-RNA measured In a

serum sample of the patient treated is detectably lowered.

10 15. The use according to claim 13 or 14 for treating chronic HCV.

16. The use according to any one of claims 13 to 15, wherein the conjugate

of interferon to a water-soluble polymer is a pegylated interferon or a pegylated alfa-

interferon.

17. The use according to claim 16, wherein the pegylated interferon is

15 selected from pegylated consensus interferon, pegylated interferon alfa-2a or

pegylated interferon alfa-2b.

18. The use according claim 16, wherein the pegylated interferon is

pegylated interferon alfa-2a or pegylated interferon alfa-2b.

19. The use according to claim 13, wherein the cyclosporin Ais in a

20 microemulsion pre-concentrate.

20. The use according to any one of claims 13 to 19, wherein the

cyclosporin A is administrable in divided doses, two to four doses per day, resulting In

a total dosage of from 2-15 mg/kg/day.
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21, The use according to any one of claims 13 to 20, wherein the pegylatea
nterferon is administrable parenterally one to three times per week, or once or twice

a week.

22. The use according to any one of claims 13 to 21, wherein the duration

of the treatment ranges from 20 weeks to 100 weeks.

23. The use according to any one of claims 13 to 22, wherein the patient Is
infected with HCV selected from HCV genotype 1, 2 and 3.

24. The use according to claim 23, wherein the HCV is of genotype 1.
25. The use according to claim 23, wherein the HCV is of genotype 2 or 3.
20 The use according to any one of claims 13 to 25, wherein the patient

has undergone a liver transplant before the treatment of HCV.
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