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METHODS AND COMPOSITIONS FOR THE TREATMENT
OF DISEASES WITH INTERFERON WHILE REDUCING SIDE EFFECTS

The present invention relates to methods of
treatment of diseases using consensus human leukocyte
interferon. The invention also relates to
:pharmaceutlcal compositions of consensus human
leukocyte interferon that are suitable for the
treatment of diseases. '

Backaround of the Inveption

Interferons are a subclass of cytokines that
exhibit both antiviral and antiproliferative activity.
On the basis of biochemical and immunological
properties, human interferons are grouped into three
classes: interferon-alpha (leukocyte), interferon-beta
At least
fourteen alpha interferons (grouped into subtypes A

(fibroblast) and interferon-gamma (immune) .

through H) having distinct amino acid sequences have
been identified by isolating and sequencing DNA
éncoding these polypeptides. Alpha interferons have
received considerable attention as potential
therapeutic agents due to their antiviral and antitumor
growth inhibition.

x The purification of interferon from human
leukoc&tes isolated from the buffy coat fraction of
whole Blood is described in U.S5. Patent No. 4,503,035.
Human leukocyte interferon prepared in this manner
contains a mixture of different human leukocyte
interferon amino acid sequences. The purified material
has a specific activity of from 0.9 x 108-4 x 108
units/mg. of protein when assayed on the MDBK bovine
cell line and from 2 x 106-7.6 x 108 units/mg. of
protein when assayed on the Ag 1732 human cell line.

The cytopathic effect inhibition assay used to
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~treatnment of diseases. 10 Background of the. Invention

vl pterf : bclass of cytokines that exhi bit both antiviral and

g antlprolrferatlve activity. 15 _on_the basis of bi ochem caland

fflnnunologlcai -properties; hunan interferons are grouped into three

| classes: |nterferon aIﬁhaSeﬂéhkb@ aﬂﬁ nterferon-beta (fibroblast) and

i erferon ganna (|nnun fourteen al pha interferons (grouped

“intd subtypes-A 20 thr dlstlnct am no aci d sequences have
been identified by i sol atlng an sequenC|ng DNA encodi ng t hese
polypeptldes Al pha interferons have received considerable attention
as ‘potential therapeut i c agents due to the| r antivi r%lasag]gpza(r;tcl,rt)urmr 25

gromﬂh |nh|b|t|on

determine interferon anti-viral acthlty is disclosed
.;n U.S. Patent No. 4,241,174. The measured interferon
fagtivity was calibrated against a reference standard
Zfér human leukocyte interferon provided by the National
'_Instxtutes of Health.
: " The construction of recombinant DNA plasmids
contalnxng sequences encodlng at least part of human
3leukocyte interferon and the expression in E. gold of a
;pqupeptlde having 1mmunologlcal or biological activity
‘of human leukocyte interferon is disclosed in U.S.
gatent No. 4,530,901,
; The construction of hybrid alpha~interferon
'qenes containing combinations of different subtype
__.;sequences {(e.g., A and D, A and B, and A and F) is
=-vdlsclosed in U.S. Patent Nos. 4,414,150, 4,456,748, and
4,678,751,

U.5. Patents Nos. 4,695,623 and 4,887,471
disclose novel human leukocyte interferon polypeptides
hqung amino acid sequences which include common or
ﬁredominant amino acids found at each position among
naturally-occurrlng alpha interferon subtype
polypeptldes and are referred to as consensus human
1eukocyte interferon (IFN-con) The IFN-con amino acid
sequences disclosed are de51gnated IFN-con), IFN-cons,
and IFN~con3. The preparatxon of ‘manufactured genes
encodirg IFN-con and . the express;on of said genes in
E ggli are also disclosed.

s A purlflcatlon of IFN-con; produced in

, E ¢oli is described ‘in Klein et al. (J. Chromatog.
_4,5_4_ 205-215 {(1988)). -IFN-con; purified in this manner
is reported to have:a speCLflc activity of 3 x 109
unltS/mg protein as measured in the cytopathic effect
inhibition assay u51ng the T98G human cell line
(Fish et al. J. Incerferon Res, 3, 97-114 (1989)).
qurlfxed IFN-con) comprlses three isoforms as

‘determined by isoelectric focusing which have been
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identified as methionyl IFN-c¢on;, des-methionyl
IFN-con; and des-methionyl IFN-cony with its N-terminus
blocked by an acetyl group. (Klein et al. Arch.
Biochem. Biophys., 2178, 531-537 (1990)).

Alpha—inte?feron is currently approved in the
United States and other countries for the treatment of
hairy cell leukemia, venereal warts, Kaposi's Sarcoma
{a cancer commonly afflicting patiehts suffering from
Acquired Immune Deficiency Syndrome (AIDS)), and
chroni¢ non-A, non-B hepatitis. Two variants of alpha
interferon have received approval for therapeutic use:
Interferon alfa-2a, marketed under the trade name
Roferon®-A, and Interferon alfa-2b, marketed under the
trade name INTRON® A, The amino acid sequences of
Roferon®-A and INTRON® A differ at a single position
but otherwise are identical to the amino acid sequence
of alpha-interferon subtype 2 (subtype A}.

In addition to the labeled indications, alpha-
interferon is being used or evaluated alone or in
conjunction with chemotherapeutic agents in a variety of
other cellular proliferation disorders, including
chronic myelogenocus leukemia, multiple myeloma,
superficial bladder cancer, skin cancers (basal cell
carcinoma and malignant melanoma), renal cell carcinoma,
ovarian cancer, low grade lymphocytic and cutaneous
T cell*lymphoma, and glloma Alpha-interferon may be
effective in combination with other chemctherapy agents
for the treatment of solid tumors that arise from lung,
colorectal and breast cancer (see Rosenberg et al.
“Principles and Applications of Biélogic Therapy” in
Cancer: Principles and Practices df Oncology, 3rd ed.,
Devita et al., eds. pp. 301-547 (1989), Balmer DICP,
Ann Pharmacother 24, 761-768 (1990)).

Alpha-interferons are known to affect a
variety of cellular functions, including DNA replication
and RNA and protein synthesis, in both normal and
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- 2-—e——gloteri-ne—-pterfer on anti-viral actiodty is-disclosed LS,
‘Patgent No. 4,241,174. The neasured interferon activity was calibrated
-.agai nst "a reference standard for human | eukocyte interferon provided by
the National 5 Institutes of Health. The construction of
reconbi nant DNA pl asm ds cont ai ni ng sequences encoding at |east part of
human | eukocyte interferon and the expression in E. coli of a
- pol ypepti de having i munol ogi cal or biological activity 10 of human
.'l.eukocyte interferon is disclosed in U.S. Pat ent No. 4,530, 901.
““The construction of hybrid al pha-interferan- A~1B8-CIP2 (PCT)

éabnormal cells. Thus, cytotoxic effects of interferon
‘are not restricted to tumor or virus infected cells but
?are also manifested in normal, healthy cells as well.
fAs a result, undesirable side effects arise during
5 jincerferon therapy, particularly when high doses are
giequired. Administration of interferon can lead to
- &myelosuppression resulting in reduced red blood cell,
- ' i@hite blood cell and platelet levels. Higher doses of
' ;interferon commonly give rise to flu~like symptoms
10 (e.g., fever, fatigue, headaches and chills),
féastrointestinal disorders (e.g., anorexia, nausea and
?aiarrhea). dizziness and coughing., It would be useful
‘to reduce or eliminate the undesirable side effects of
‘interferon therapy without diminishing the therapeutic
15 ibenef;ts of such therapy.
; Therefore, an object of this invention is the
‘treatment of conditions that aze susceptible of
éﬁreatment with an interferon, wherain the undesirable
;side effacts normally associated with alpha interferon
20 treatment are significantly diminished compared to
Eéurrently practiced treatment regimens or eliminated
iéntirely. Another object of the invention is to
%achieve enhanced therapeuwtic benefit in the treatment
of diseases with interferon as compared to currently
25 ‘practiced regimens, with substantially no corresponding
@increa;e in the frequency or severity of undesirable
side effects.
Summary of the Invention
The invention encompasses methods of treatment
of various conditions susceptible of treatment with an
interferon, involving administering to a mammal,
preferable a human, a therapeutically effective amount
35 of consensus human leukocyte interxferon (IFN-con). The
invention is based on the discovery that IFN-con does
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genes—cent-ai-Ri-hg—conbi-nation = :

. and;D, A,and B, and A and F) is 1§m“d|sclqsed in U S Patent hbs
4, 414 150, 4, 456, 748, and 4,678,751, U S. Patents Nos.

. 4,695,623 and 4, 897, 471 ThlsSh@gtgggm aval human | eukocyte interferon
polypeptldes haV|ng a nces whi ch include comon or 20
predom nant am no. aci ds f$“ﬂﬂ psi tion anong
natural |l y-occurring al pha type - pol ypeptides and are
referred to as consensus human Ieukocyte interferon (I FN-con). The
| FN- con ami no acid sequences di scl osed. are designated | FN-con[err],
| FN-con[err], 25 and IFN-con[err]. The-pbeparati on ofA-AARt@ERR (FCEBY genes
encodi ng I FN-con and the expression of said genes in E. coli are also
di scl osed. not calispurhé i samel gagode [ENstdm|[afifieptprinlppgdenns as  E

coli is describegoldngflacififsetons( ). idicaARL Ofbns3endbhay?Ba 215 (1988)).
| FN-con[ err] purlfled 41 manne
reate 1n accor ance with the present invention are

generally those that are susceptible to treatment by
5 alpha interferons. In other words, IFN-con is useful to
treat substantially the same coﬁditions that may be
treated with alpha interferons, such as Intron® A.
R Exemplary conditions include, but ére not limited to,
cell prolifefation disorders and viral infections. IFN-
10 con is effective in treating cell proliferation
disorders frequently associated with cancer., Such
disorders include, but are not limited to, hairy cell
leukemia and:Kaposi's Sarcoma. -IFN-con may be used
alone or in ‘combination with othér therapeutics for the
15 treatment of :cancer and other préliferative disorders.
In a preferred embodiment, IFN-con is used in
conjunction with a therapeutically effective amount of
one or more factors that stimulate myeloid cell
proliferation or differentiation, such as granulocyte
20 zcolony stimulating factor (G—CSF), granulocyte/
macrophage colony stimulating factor (GM-CSF),
interleukin-1 (IL-1), interleukin-3 (IL-3),
zinterleukih-ﬁ (IL-6), erythropoietin, and stem cell
factor (SCF). G-CSF is a preferred factor for use with
25 IFN-con. |
x Viral conditiohs treat?ble by by IFN-con
include, but are not limited_tof'hepatitis A, hepatitis
C, othar non-A, .non-B hepétitisfphepatitis B, herpes
virus (EB, ‘CML, herpes éi@plex)@fgapilloma, poxvirus,
30 picorna virus,-adeno.virhﬁ; rhiépfvirus, HTLV I, HTLV
1I, and human rotavirus. g
Although it has prev10usly been apprecliated
that the above condltlons can be: treated with alpha
interferon, side effectsféccompa ying such treatment
35 have severely limited the overall usefulness of such
‘treatment. In some cases, such as Epstein-Barr
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is reported to have a specific activity of 3 x 10[err] uni t s/ ng. @oo7/040
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infection, side effects accompanying alpha'interferon
treatment have virtually ruled out treatment using
alpha interferon. Thus, for purposes of the present
invention, conditions that can be treated with IFN-con
5 include those conditions in which alpha interferon
treatment shows some efficacy, but which may not be
treatable with known interfexons because the negative

Y side effects outweigh the benefits of the treatment.
It has now been discovered and disclosed herein that

10 treatment with a non-naturally occurring interferon,
selected from consensus human leukocyte interferons
(IFN-con) results in substantially reduced or
eliminated side effects as compared to treatment with
alpha interferon. The reduction or elimination of side

15 effects is expected to be demonstrated regardless of
the condition being treated. The reduction or
elimination of side effects discovered for IFN-con
could not have been predicted based on the results
reported in the prior art. The actual clinical results

20 presented herein clearly demonstrate not only that
IFN-con causes reduced or non-existent side effects at
the same dose level as alpha interferon, but that 3 to
5 times more IFN~con may be administered without
causing dose-limiting side effects.

25 Additionally, it is shown below that IFN-con
has similar or higher activity than INTRON® A in the
above described indications. In particular, IFN-con
shows iigher antiproliferative activity than INTRON® A.
Therefore, treatment of a cell proliferation disoxder

30 using IPN-con shows enhanced efficacy and safety
compared to other currently practiced interferon
treatments. The administration of a therapeutically
effective amount of IFN-con results in more rapid or
more extensive treatment of a cellular proliferative

35 disorder compared to currently practiced metheds,
wherein no corresponding increase in the frequency or
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identified as methionyl |FN-con[err], des-methionyl : IFN—con[err] and
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IFN~con may be less than the amount of an interferon
used in currently practiced regimens. As a result, in
some cases, a decreased dose of IFN-con gives the same
therapeutic benefit as higher doses of other
interferons but with a2 decrease or elimination of
undesirable side effects aSSOczated with currently
practiced interferon therapy.

IFN-con is a nonnaturally-OCCurring
polypeptide having antipfoliferative activity.

Preferably, IFN-con is a polypeptide having the amino

acid sequence of IFN-con;, IFN-conz, or IFN-con3z. Most

‘preferably, IFN-con has the amino acid sequence of

IFN~con;.

The invention also relates to pharmaceutical
compositions comprising a therapeutically effective
amount of IFN-con along with suitable diluents,
adjuvants, carriers, preservatives and/or solubilizers.

Brief T iption of Draws

Figures 1 through 7 show the antiproliferative
activity of IFN-con} and INTRON® A, a comparative
material, on Eskol, a hairy cell leukemic cell line,
when interferons were added to an Eskol cell suspension
at 0.1; 0.5, 1, 5, 10, 50 and 100 ngs/ml, respectively.

i

Figure 8 shows the first and current median
MTDs achieved by Kaposi’s :Sarcoma patients treated with
INTRON-A, IFN-Conj, or IFN-Con; and r-metGCSE.

D&Lailgd_DgﬁQ:ip;ign_gi_ihg—ln!QnLiQn

As employed herein, consensus human leukocyte
interferon (IFN-con) means a nonnaturally-occurring

nanme

i cal

. to the anmino acid §eQUERESon, a PheAlPNR LN &) H QR VD ARG LE SFUPTYPE A
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| n addi-t+on—to—the—t-abeted—+-ndi cat+ens—al pha- . .——hterferonis—bel-ngmmmmm

used or evaluated alone or in 20 conjunction with chenotherapeutic agents
in a variety of ot her cel lF'ul ar prollferatlon di sorders, including
chroni ¢ nyel ogenous | eukem a, 1359& Hﬁ superflcial bl adder

- cancer, skin cancers (basal cel and mal i gnant el anom)
“renal cell carcinom, 25 ovarl grade | ynmphocytic and
~ cut aneous T cell Iynphona "Al pha-interferon may be
effective in conbination with other chenntherapy agents for the
: treatment of solid tunors that arise fromlung, colorectal and breast

- cancer (see Rosenberg et al. 30 " Principl®s and Appl i @adB8mSIRA (PETdI ogi c

Therapy" in Cancer: Principles and Practices of Oncol ogy, 3rd ed.
Devita et al., edsPPh¥PePsdfesmnichopgsdondnansly adpdes thosgnambpar macot her

24, 761-768 (1990)acid reSJ.due.s that aié plrammiont ee fallonatarsl lreovbuipimf f ect a
.35 variety of celjuhaf i UESE&&H“%m:bPEéfHH %QbEyﬁé'Q%Bhéﬁégé‘Qﬁd which
' includes, at one or more of those positions where there
5 is no amino acid common to all subtypes, an amino acid
which predominantly occurs at that position and in no
event includes any amine acid residue which is not
~’ extant in that position in at least one naturally-
occurring subtype. IFN-con encompasses but is not
10 limited to the amino acid seqdences designated IFN-con;,
IFN-conz and IFN—con3;which are disclosed in commonly
owned U.S. Patents 4,695,623 and 4,897,471, the entire
disclosures of whichtaré:hereby incorporated by

reference. DNA .sequences encoding IFN-con may be

15 ~synthesized.as:deséf&béd;in the above-mentioned patents
or other standard methods.

IFN~-con polypebtides are preferably the
products of expression of manufactured DNA sequences
trangformed or transfected into bacterial hosts,

20 especially E. coli. That is, IFN-con is recombinant
IFN-con. IFN-con is preferably produced in E. coli is
purified by procedures known to those skilled in the
art and generally described in Klein et al., gsupra
(1988) for IFN=-conj. Pufified IFN~-con may comprise a

25 mixture of isoforms, e. g ’ pur;fled IFN-con) comprises
a mlxture of methlonyl IFN-conl, des-methionyl IFN-conj
and des-meth:onyl IFN-con1 with a blocked N-terminus
{Klein®et al., supra (1990)) "Alternatively, IFN-con
may comprise a speczfic, 1solated isoform. Isoforms of

30 IFN-con are separated’ from each other by techniques
such as isoelectric fo¢using which are known to those
skilled in the art.

The subject 1nventlon provides for a method
of treating a conditxon'treatable by alpha intexferon

35 while reducing or elzmlnétlng one or more side effects

typically associated with alpha interferon treatment,
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- healthy cells as well. As a result, undesirable side effects arise
- during 5 interferon therapy, particularly when high doses are
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involving administering a therapeutically effective
amount of IFN-con to a patient. A preferred embodiment
of the invention .is a method of treatment involving
administering a therapeutically effective amount of
IFN-con;, IFN-conz, or IFN-con3, Most preferably, a
therapeutically effective amount of IFN=-con; is
administered.

The phrase “reducing or elimlnating one or
more side effects associated with interferon
administration” is believed to be clear and
understandable to those of ordinary skill in the
relevant art. Generally, one may use any of a variety
-of measures of number and degree of severity of side
effects associated with interferon therapy to determine
‘whether the side effect profile is different from one
‘interferon to another. One suitable interferon for
comparative purposes with consensus interferon is
Intron® A, interferon alfa~-2b, sold by Schering-Flough.

A convenient way of rating severity of side
effects is to use a standard scale such as that
accepted by the WHO {World Health Organization). The
scale, which is currently widely used by clinicians,
utilizes grade levels of side effects as follows:
grade I, mild; grade II, moderate; grade III, severe:
grade IV, life threatening. Although there is some
subjectivity involved in these ratings, if the same
clinician is rating groups of patients, a comparison of
side e%fect profiles between two drugs may be valid and

-acceptable to doctors. To make a comparison, doctors

will frequently look at whether administering a given
drug at a given dose level results in a dose-limiting
toxicity (DLT)., A DLT occurs when a patient judges a
side effect as intolerable. When this occurs, a doctor
may either reduce the dose (typically by 3 million
units in the case of Intron® A or consensus interferon)
or take the patient off of the drug for a period of
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~required. Adm nistration of interferon can lead to nyel osuppr essi on
~resulting in reduced red blood cell.. =~ white blood cell and.platelet

| evel s. Hi gher doses of i nterferon connDnIy give rise to flu-1ike

i synptons 10 (e.g., fever, fatigue, headaches and chills),

gastrointestinal disorders (e.g., anorexia, nausea and di arr hea),

- di zzi ness and coughing. It would be useful * to reduce or elimnate the
undesi rabl e side effects of interferon therapy w thout dimnishing the
therapeutic 15 benefits of such therapy. Therefore, an

i object of this invention is the. treatnment of conditions that are

| suscepti bl e of treatment with an inter{gron, whereiyn;hhecrypeiyabl e
side effects nornally associated w th al pha interferon 20 treatnent are

signi i cantly di o hed 160083 deblining - %h\ﬁ.ﬁf@%!a\élgﬁa# g shgalrent.

regl nmens or elimn ect nvent lon is to

. achi eve enhanced &he“gredprst- béﬂbFPV IR h ¥ F?é%ﬁﬁ@n%s encountered,

the result can be a sub-optimal treatment regime with
less than optimal efficacy. Thus, another way of

5 expressing a reduction in side effects is to refer to a
reduced number of DLT's &t a given dose level. A
comparison of DLT's is presented for Intron® A and

~ consensus interferon in Example 3. Although other
measures of side effect profiles may be employed, the

10 result is the same: as compared to other interferons,
especially alpha interferons such as Intron® A and
Roferon® {Hoffmann La Roche), consensus interferon
-results in fewer DLT's and, generally, a patient that
‘feels better at all dose levels that are useful to

15 treat diseases.

Suitable conditions for treatment with IFN-
con include a variety of cell proliferation disorders,
particularly various cancers. These disorders include,
but are not limited to, hairy cell leukemia, Kaposi’s

20 Sarcoma, chronic myelogenous leukemia, multiple
myeloma, superficial bladder cancer, skin cancer (basal
¢ell carcinoma and malignant melanoma), renal cell
carcinoma, ovarian cancer, low grade lymphocytic angd
cutaneous T cell lymphoma, and glioma. '

25 : Other conditions suitable for treatment with
IFN-con include a variety of wiral diseases. These
diseasges include, but are not limited to, hepatitis A,
'hepat‘i%is B, hepatitis C, non-A, non-B hepatitis (other
than hepatitis B oxr C), Epstein-Barr viral infection,

30 'HIV infection, herpes virus (EB, CML, herpes simplex),
papilloma, poxvirus, picorna virus, adeno virus, rhino
virus, HTLV I, HTLV II, and human rotavirus.

IFN-con may be used alone or in combination
with other therapeutics for the treatment of the

35 indications described herein. For example, IFN-con may
be administered in conjunction with a therapeutically

This Sheet Has Been Reﬂlaced
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of drseases—wrt-h~nterferen as cenpared to currently 25 practiced
I regknens, wWith substantially no correspondi ng increase in the frequency
 or severity of undesirable side effects. Summary of the Invention
| 30 The invention enconpasses nethods of treatnent of
| various conditions susceptible of treatnent with an I nterferon,
i involving admnistering to a mammal , preferable a human, a
therapeutical ly effective amount 35 of consensus human | eukocyte
interferon (I FN-con). The invention is based on the discovery that
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effective amount of one or more chemotherapy agents
such as busulfan, 5-fluoro-uracil (5-FU), zidovudine
(A2T}, leucovorin, melphalan, prednisone,
cyclophosphamide, dacarbazine, cisplatin, and
dipyridamole. IFN-con may also be given in conjunction
with cytokines such as interleukin-2 (IL-2).

A therapeutically effective amount of IFN-con
may be administered in combination.with a
therapeutically effective amount of one or more factors
that stimnlate myeloid differentiation so as to
overcome the effects of myelosuppression cbserved
during interferon treatments. Such agents include, but
are not limited to, G-CSF, GM-CSF, IL-1, IL-3, i1.—-6,
-erythropoietin and SCF. Stem cell factor (SCF)
stimulates the proliferation of early hematopoietic
progenitor cells and has been described in U.S. Serial
No. 573,616, the disclosure of which is hereby
incorporated by reference. A preferred agent is G~CSF.

In Examples 1 - 3 provided below, it is shown
that IFN-con; is an effective antiproliferative agent
against hairy cell leukemia and AIDS-associated
Kaposi's Sarcoma.

The anti-proliferative activity of IFN-conj
and INTRON® A assay-e.d on Eskol cells, a hairy cell
leukemic cell line, is shown in Example 1. It is shown
that IFN~-con; has greater anti-proliferative activity
than Ii’xtron@ A over a wide range of concentrations.
‘similat results were obtained when IFN-conq] was
compared to Roferon®-A, These results indicate that
IFN~-con) has greater therapeutic efficacy when
administered at the same concentrations as Intron® A.
Alternatively, lower'concentrations of IFN-con) are
required to demonstrate therapeutic efficacy equivalent
to that of Intron® A.

Example 2 describes a comparative study of
IFN-coni and INTRON-A in the treatment of AIDS-
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not cause the sane degree of side effects in patients as
- al pre-tterferoms—TirerTondi ti ons—ttat may be- treated-+naccordance

i nvention are generally those that are susceptible to
" treat ment by 5 alpha interferons. In other words, IFN-con is useful to

| treat substantially the sanme conditions that may be treated with

@o13/040
do

such as Intronferr] A Exenpl ary condi tions incl ude,

al pha
but

limted to, cell proliferation disorders and viral infections.
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associated Kaposi’s Sarcoma. It was shown that
patients receiving IFN-con; achieved higher unit doses
than those patients receiving INTRON-A. In addition,
patients receiving both and IFN-con; and GCSF achieved
higher doses of IFN-conj than those patients receilving
IFN-con; alone (see Figure 8). In this study, all
patients received AZT as part of their treatment of HIV
infection. AZT administered alone'is not effective on
Kaposi’s Sarcoma,

IFN~-con; was demonstrated to be safer than
INTRON-A as judged by the reduced frequency of Grade 3
toxicity when IFN-con; was administered. Treatment

‘with IFN-con; showed a reduced incidence of neutropenia

and liver dysfunction compared to INTRON-A treatment

‘while treatment with IFN-con; and r-metGCSF completely

eliminated Grade 3 toxicity (see Table 2).

Example 3 shows data obtained from clinical
trials involving patients infected with hepatitis

Also provided for are pharmaceutical
compositions comprising a therapeutically effective
amount of IFN-con together with pharmaceutically
acceptable carriers, adjuvants, diluents,
preservatives and/or solubilizers. Pharmaceutical
compositions of IFN~con include diluents of wvarious
buffers (e.g., Tris~-HC1l, acetate, phosphate) having a
range of pH and ionic strength, carriers (e.g., human
serum albumin), solubilizers (e.g., tween,
polysoébate),.and preservatives (e.g., thimerosol,
benzyl alcohol). 1In general, components of
pharmaceutical compositions can be selected from
among those commonly employed with interferons and
other antiproliferative or antiviral agents and which
are known to those skilled in the axt. A
pharmaceutical composition of IFN-con is supplied as
an injectable solution or as a lyophilized powder

Sheet Has Been R laced
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10 con is effective in treating cell proliferation di sorders

fregquent{y assocratred W t1T cancer. Such di sorders i nclude, But are not
limted to, hairy cell | eukem a and Kaposi's Sarcoma. | FN-con may be
used alone or in conmbination with other therapeutics for the 15
treatment of cancer and other proliferative disorders. In a preferred
enbodi nent, IFN-con is used in conjunction with a therapeutically
ef fective anmount of one or nore factors that stinmulate nyeloid cel
proliferation or djfferentiation, such as granul ocyte 20 col ony
stinulating factor (G CSF), granul ocyte/ ~ macrophage col ony stinulating
i nterl eukin-o (iL-6). erythropoletin, an Semcell “HEGPARR o csr
o ) e £ oot SO U8 o B Sfhongtpes sripere 103
hepatitis A hepap¥idsto injection.
' A therapeutically effective amount of IFN~-con
can be determined by one skilled in the art taking into
5 account such variables as ﬁhe half-life of IFN-con
preparations, route of administration and the condition
being tested. In general, a therapeutically effective
-~ amount of IFN-con for the treatment of a cell
proliferation disorder will be in the range of 2 x 106
10 to 60 x 106 units per patient administered several times
per week. Doses in the lower part of the range are
effective in the treatment of hairy cell leukemia while
doses in the higher part of the range are suitable for
the treatment of Kaposi's Sarcoma. Therapeutically
15 effective amounts of IFN-con will preferably result in
tumor remission of 20-80% depending upon the specific
tumor type for a period of at least six months. 1In
general, a therapeutically effective amount of IFN-con
for the treatment of a viral condition will be in the
20 range of 3 x 106 to 30 x 106 units, preferably 6 x 106
to 15 x 106 units, per patient, administered several
times (e.g., 2-7, preferably 3) per week.
The route of administration will preferably
be by injection into the blood of a mammal where the
25 injection may be intravenous, intramuscular,
subcutaneous ox intralesional., Administration may
also bé by oral or nasal routes. The suitability of a -
‘given Eharmaceutical composition for a given route of
administration will be apparent to one skilled in
30 the art. '

The following examples are offered to more
fully illustrate the invention but are not to he
construed as limiting the scope thereof.

35 U

i
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C—other non-A._non-B hepatitis, hepatitis B, herpes virus (EB, CM,

her pes si npl ex), papi | | oma, pDXMiLUS—M3Q ------- pi-cornra virus, adeno Vvirus,
“rhino virus, HTLV I, HTLV and human rotaV|rus
. Al'though it has previously ‘beenl eplacedt hat t he above conditions
~can be treated with al pha effects acconpanyi ng such
treatnent 35 have severely I|m usef ul ness of such
treatment. In sone cases, such as Epsteln Barr
- 14 - A-188-CIP2 (PCT)
EXAMPLE 1
[ - » ! 'y N N - l i
5 The anti~proliferative activity of IFN~conj

and Intron® A was tested on the Eskol cell line, a hairy
cell leukemic c¢ell line isolated by Dr, E. Srour at the
~ Indiana University Medical School. Three ml cultures of
Eskol cells were incubated in RPMI medium (Gibco) at
10 37°C in 5% CO2 containing 10% fetal calf serum for
12 hours at 1 x 105 celis/ml. IFN-cony or Intron® A
{Interferon alfa 2b; Schering Corp.) was added to a
final protein:concentration of 0.1 to 100 ngs/ml in
100 w1l of media. The protedin concgntration of IFN-conj
15 was determined by a Bradford protein assay (Bradford,
Anal. Biochem, 12, 248-254 (1976)) while the
concentration of Intron¢>A was calculated from the
specific activity (2 x 108 International units/mg
protein) and unit concentration supplied by the
20 manufacturer. The number of viable cells was determined
at 24 hour intervals by exclusion of trypan blue
(Sigma). 100 pl of IFN-con; or Intron® A were added to
the indicated final concentration at 24 hour intervals.
Viable cell Cd@nts were an éverage of four independent
25 experiments ﬁith each ekperimeﬁt having duplicate
samples. Variation in cell cdunts ranged from about 5%
-at 24 to 48:hours to about 2% :at longer time points.
The re§ult3gshown in Figures 1-7 are ratios of viable
cell counts in the presence or -absence of interfexron at
30 various times expressed as percentages,

The viable cell count was confirmed by
measuring the incorporation of ‘3H-thymidine into Eskol
cells incubated in the'presénce of IFN-conj or
INTRON-A. After the 120 hour incubation period, a

35 200 pl cell suspension was withdrawn and incubated at
379C for three hours in the presence of 5 pCi/ml
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| nfecttom—stte—effeets—aeconpany-Rg—atpha- i nt erferon— treatnent. have

“virtually ruled out treatnent usi ng al pha interferon. Thus, for

* purposes of the present i nvention, conditions that can be treated with

" IFN-con 5 include those conditions in which al pha interferon

. shows some efficacy, but which may not be treatable with known

“interferons because the negative

the treatnent.

treatment with a non-naturally occurring interferon,
consensus human | eukocyte interferons -(kEN-con) resul t:ql BIPZ{PCT)

treat nent

side effects outweigh the benefits of

It has now been di scovered and di scl osed herein that 10

. substantially reduced or elimnated side effects as conpare

3UeRYR bIAE (ile@Unad e WRAUELL 08 RrePhh Il LG PN OF Side

i

treatnment with

10

15

20

25

30

35

using a Cambridge cell harvester {Cambridge
Technology)., washed seven times with distilled water

-and twice with 95% ethanol and the amount of

3H-tnymidihe incorporated was determined by liquid
scintillation counting. The observed uptake of
3H-thymidiﬁe by Eskol cells incubated for 120 hours in
the §resenée of IFN-con; or Intron® A was proportional
to the cell wviability count.

A randomized, open-~label study to evaluate
the safety and tolerance and to define the maximum
tolerated dose (MTD) of IFN-cony and Intron® A was
undertaken. IFN-con; and Intron® A were each

administered in combination with zidovudine (AZT) to
patients with AIDS-associated KS. 1In addition, the
safety, tolerance and MTD of IFN-con; was determined
when administered in conjunction with A2T and E. goli
produced recombinant granulocyte colony stimulating
factor having a methionine residue at the amino
rm*minnl pnﬁ af rhe pn'lyr;npf{ﬂa {r~matGOSP) The threes

treatment groups in the study were:

o 4

1. ‘Intron® A and A2T
2. ‘IFN—-con; and A2T
3. IFN-coni, AZT and r-metGCSF.

At least 12 evaluable patients are included in each
treatment group.

e

sel ected from
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- I5 effects is expected to be denonstrated regardless of the condition
- being treated. The reduction or - elimnation of side effects discovered

. clearly denonstrate not only that uses reduced or

non-exi stent side effects at evel as al pha interferon,
but that 3 to 5 times nore | FN-con nay be adm ni stered without
causing dose-limting side effects. 25 Additionally, it is
shown bel ow that |FN-con has simlar oridi-gher activjtiyggb@re2 (pcT)

- INTRON[err] Ain the above described indications. In particular,

- IFN-con showg kﬂéﬁgﬂgég?ﬁé&&g#%&;&gtive activity than INTRONerr] A
' Therefore, treatnent ration disorder 30 wusing |FN-con
i shows enhanced efficacy and safety conpared to other currently
~practiced interferon tFeaddintas predadeinigty atd o Gfsighg

t herapeutically
methods described in U.S. Patent Nos. 4,695,623 and
5 4,897,471. IFN-con; was purified by procedures

for I FN-con coul d not have beefﬂl %ME&EEW on the results

- reported in the prior art. The actL1rl sults 20 presented herein
t

generally described in Klein et al., gupyra (1888). For
subcutaneous. administration in the current study,
— IFN~-con; was supplied as a sterile protein solution in
sodium phosphate buffer. If required, dilution was
10 made into Stérile saline.
zidovudine (KZT) was purchased from Burroughs-
Wellcome Co.:and used as directed on the package insert.
'Infron® A was: ‘purchased from Schering Corp. as
a sterile,ulyQphilized-£0rmulation which was resuspended
15 in diluent as directed on the package insert.
f-_metGCSI:‘ was produced in E. ¢oli using
methods generally described in U.S. Patent No.
4,810,643, the disclosure of which is herein
incorporated by reference. r-metGCSF was prepared as a
20 sterile protein solution in 10 mM sodium acetate,
5% mannitol and 0.004% Tween 80 at pH 4.0 at a
concentration of 0.3 mg/ml. If required, dilution was
made into sterile 5% glucose in water (DsW).

25 B. Dosage.and Schedules

; -?AZI. AZT was administered to all patients at

a fixeg-dose=of 100 mg. orally every four hours while
the patient is awake £or a total of five doses, or

30 500 mg, daily.

r=metGCSF.  For those patients randomized to

the treatment group including r-metGCSF, doses of
r-metGCSF were 1 ug/kg.body weight per day, administered
subcutaneou#iy as a single bolus injection. If

35 necessary,'tﬁis dosage was increased in increments of
1 ug/kg/dayfﬁnot to exceed 6 pg/kg/day) or decreased in
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ef f ectiveampunt—of EN-con results in nore rapid_or

@018/040

nore_extensive

35 disorder conpared to currently
wherein no correspondi ng increase in the frequency

severity of associated undesirable side effects occurs.

i In addition, a therapeutically effective anmount of

- 17 - A-188-CIP2 {PCT)

decrements of 0.5 py/kg/day or less, as appropriate, in
order to achieve the absolute neutrophil count (ANC)
target range of 5,000 to 15,000/mm3.

Interferon. Patients received either IFN-con;
or Intron® A according to a dose escalation scheme.
Dosage was based upon equal units of either interferon,
However, because the specific activities of the two
interferons are different (2 x 108 IU/mg for Intron® A
and at least 1 x 109 IU/mg for IFN-coni as determined by
the antiviral cytopathic assay described in U.S. Patent
No. 4,695,623), the amount of protein by weight (in mg)
at any given dose will be different for Intron® A and

IFN-cony. ‘The dose escalation scheme used is shown

below in Table 1, The dose in mg of protein
corresponding to each dose level in IUs is also shown in
Table 1 for each interferon.

TABLE 1

Dose Escalation Schedule for Intron® A and IFN-Conj

Dose Dose x Dose in mg Protein
Level 106 10U INTRON® A IFN-Conp
1 0.015 0.003
.2 9 0.045 0.009
-3 12 0.060 0.012.
14 15 0.075 0.015
5 18 0.090 0.018
6 21 0.105 0.021
7 24 0.120 0.024
8 27 0.135 0.027
] 30 0.150 0.030

.



 qant|proI|ferat|ve activity.

~¢onposi tions conprising a therapeutlcally
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| FN-con may be Iess than the anpbunt of an interferon used in currently

?,pratT*CEH'TEQTWEH§“1N?7T71§KWT* i n 5—some casesT—adecreased—dose-of————
-.LFN-ton gives the same ther-apeuti-c-benefit "as hi gher doses of other
interferons but with a decrease or elim.natipn of . undesirabl e side

ef fects associ ated wi th cur feN ‘kﬁB ed interferon therapy. 10

| FN-con is a nonnaturally- occ ypeptlde havi ng

| FN-con is a pol ypepti de havi ng
he am no aci d sequence . of IFN—con[err] | FN-con[err], or IFN-con[err]
Vbst preferably, |FN-con has the am no acid sequence of 15

-N- con[err]. The inventiop f%SO rel ates t98§Q$&@q9§g*ical
e

ective amoun con
akong with suitable diluent§,sonePALUYAN Sie ERL réhet o2 +PLESE \éag Y555 and/ or

solublllzers 20
shown above were administered IFN-con1 or INTRON-A

starting at dose level 1 dally for one week before
escalating to the next hlghest dose level Dose
5 escalation occurred on days 8, 15, 22, 29, 36, 43, 50
and 57. Escalation continued until each patient reached
an MTD or the maximum daily dose of 30 x 106 IUs of
interferon was achieved. The MTD?fqr an individual
patient was defined as the dose level below that at
10 which dose-limiting toxicity occurs. Toxicity was
graded on a scale of 0 (no toxicity) to 4 (acute
.toxicity) using criteria established by the World Health
~: Organization and described further in Miller et al.
- {Cancer 41, 210-211 (1981). Dose~limiting toxicity was
18 defined as a Grade 3 or Grade 4 -‘adverse cvent judged to

be at least possibly related to interferon. Fever and

chills lasting less than 24 hours, fatigue, headache, or

Grade 2 or less toxicity were not used in defining the

MTD unless they were determined to be intolerable to the
20 individual patient.

At the completion of the escalation phase,
patients were continued on maintenance therapy
consisting of daily dosing at either the patient’'s MTD
or at the maximum dose of 30 x fQFLIUs if that was

25 achieved. Maintenance therapy déé continued until
diseasg progression or other criﬁé;ia warranted removing
the patient from the study.

* During:maintenance therapy, two interferon

-dose ‘reductions as-.a result of toxicity'were permitted.

30 After two dose reductions, no f@?f@ex interferon dosing

modifications were allowed and é@ﬁients requiring

further reductions were withdra&hdirom the program, An
exception to this procedure wasfﬁﬁen-the dose~limiting
toxicity was neutropenia (ANC £1000/mm? on two days of
35 an approximately one week period). In this instance,
the patient was allowed to remain in the study without
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- Brief Description of the Draw ngs Figures 1 through 7
;_showﬂﬂmyﬂmﬂﬂjmﬂﬁﬁﬁ1n1ﬂTve - —getTvirty—of—I-FN-eonferri—and—tNRONFerr+—A—
' a conparative 25 naterial, on Eskol,_a hairy-eell |eukemc cell Iine,
when interferons were added “fo an Eskol cell suspension at 0.1, 0. 5, 1
5, 10, 50 and 100 ngs/m, regR&aéet NaBgen Re laced Figure 8 shows the
first and current. nedian 30 . by Kaposi's Sarcoma patients
treated with - | NTRON- A, i T ﬂ‘ | FN- Con[err] and r- net GCSF.

=18 - A~188-CIP2 (PCT)

“further reduction in interferon dose, but r-metGCSF
‘therapy was initiated at 1 pg/kg body welght per day,
:administered subcut;nedusly, to patients not receiving
r-metGCSF, For patiéhté already in the r-metGCSF

5 treatment group, the dose df r-metGSCF administered was
escalated to the next highest level (an increase of
1 pg/kg/day) -

C. Ppatient Selection
10
A total of 49 patients have been enrolled in

- »the :study. -An.individual :is.enrolled in the study only
after meeting .all incliusion and exclusion criteria., The

“4significant:criteria"for'ihclusion are serologically

© 1% . documented HIV infectibn,'hiétopathologically confirmed

Kaposi's Sarcoma with measurable cutaneous or oral
lesion(s), acceptable immune function (as measured by
CD4 lymphocyte levels) and under AZT treatment for less
than one year.

20 Among the reasons for the withdrawal of a
patient from the study are a second occurrence of
Grade 3 or greater toxicity during the dose escalation
phase, a third occurrence of dose-limiting toxicity
after the individual patiént's MTD has been determined

25 and the patient is on maintenance therapy, or a
progression in KS.

1-and Intron® A

30 Using the dose escalation 'scheme described
above for weeks 1-9 of study, followed by maintenance
therapy and dose reddétibn when appropriate, the first
and current median MTDs of INTRON—A AND IFN-Cony for the
three treatment groups were determlned and are shown in

35 Figqure 8. Each group consists of 15 patients. Group I
(Intron® A and AZT) attained a first MTD during dose
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35 As enpl oyed herein, consensus human | eukocyte

TE a nomnmatural | y- occurTiTyg
- pol ypepti de, which predom nantly includes those am no acid
"esi dues that are common to all naturally-occurring human | eukocyt e
I nterferon subtype sequences and which I ncl udes, at one or nore of
those positions where there

- 20 - A-188-CIP2Z (PCT)

escalation of 9 x 106 IUs and a current MTD of 6 x 106
IUs; Group 2 (IFN-con; and AZT) attained first and a

| current MIDs of 15 x 106 IUs; and Group 3 (IFN-coni,

: r-metGCSF and AZT) attained first and current MTDs of 24
5 x 10% IUs and 21 x 106 IUs, respectively.

?f : E. Evaluation of safety of Intron® A and
PR 1FN-Cony 5 _

10 The safety of Intron® A and IFN-Conj treatment
was determined by the severity of adverse effects that
required interferon dose reduction. The results are
-summarized in Table 2.

15 TABLE 2

Toxicities P ting D Reduct i

In Three Treatment Groups
20 Frequency of Occurrence (%)
IFN~-Cony
Intron® A IFN-Cony” and r-metGCSF”
25
Grade 2 20 70 65
Intolerance
{(Flu=~-like
syngdrome)
30 .
Grade 3 40 10 0
Neutropenia
\,.r - Grade 3 . 30 10 0
35 ©Liver function
tests

*Pexcentages for IFN-Cony and IFN-Coni and r-metGCSF
treatment groups do not add up to 100% because some

40 patients in these groups reached the maximam dose of
30 x 106 IU with no adverse effects,

This Sheet Has Been Reﬂlaced
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5 is no amno acid comon to all subtypes, an am no acid whi ch
%ipredon1nantlv occurs at that_pgsjition and in no event _i_ncludes any
~amino-aci d residue which is” not”“””-extaﬂt~1n_that position in at |east one

naturall y- occurring suﬁ&%ﬁe N-con enconpasses but is not 10

limted to the amno acid se ed | FN-con[err], | FN- con2

and

| FN-con3 mhlch are discl

4,695,623 and: 4; 89.7 471, the rﬁﬁl

:_]ncorporated by -

y. owned U.S. Patents

scl osures of which are hereby

reference. DNA sequences encodi ng | FN-con nay be 15

i-synthe5|zed as descrlbed in the above-nentioned patents or ot her
* standard net hods. | FN-con pehypeptides 3.8 gaLetss plipy t he
- product s of expre55|on of manufactured DNA sequences transforned or

transfected into Ragteriwl sQQﬁéswaSZQnLE§9@eCd ahhYp £t1e le have % s,
i a 0

| FN-con i s reconbi nant

»col i

S

N-con, 'i,S pre er r

purifi éEhf@aﬂﬂ'Géeﬁu?%ﬁ?%?nBﬁnt?%}q?HBS%}%ﬁﬁlVIé %Fﬁﬁﬁé rom

‘the adm:.m.strat:.on of Intron® A or IFN-Conj.

Determination of efficacy of IFN-~conj.and

Antitumor responge. Antitumor responses were

 assessed after four months of treatment using the AIDS
10 . Clinical Trials Group (ACTG) Oncology Committee's

- “standard response criteria (Krown et al. J. Clin. Oncol.

4, 1201-1207 (1989)).

.18:: ' taken every month for six months during the study to

Immune functions. ¢CD4 lymphocyte counts  are

-~ ‘evaluate patients’ immune response to HIV infection.

20

30

EE

In all three treatment groups, the Kaposi’s

‘Sarcoma lesion responses and CD4 lymphocyte levels
‘were equivalent.

EXAMPLE 3

Improved Dose Tolerability. Treatment with

- +type~ohe 'interferons causes several side effects which
-vcan limit the -absolute doses patients can be given for
treatment for a specific disease. These side effects

include: flu-like symptoms, diarrhea, myelosuppression,
elevated liver function tests, and mental status
changes. These toxicities are rated according to the

‘WHO (World Health Organization) scale as; grade I
“{mild), grade II (moderate), grade III (severe) and
.grade IV (life threatening). Toxicities from type one

uced in E.
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~art and generally described in Klern et al ., stupra— (1988 fur

| | ENvcon[err]. Purified. IFN-con nay conprise a 25 mxture of isoforns,

''e.g., purified IFN-con[err] conprises a mxture of methionyl

- IFN-con[err], des-nethionyl |IFN-con[err] and des- net hi onyl

: |FN-con[err]- with a bl ocked N-term nus (Klein et al., supra (1990)).
Al ternatively, |IFN-con may conprise a specific, isolated isoform

. Isoforms of 30 IFN-con are separated from each other by t echni ques

" such as isoelectric focusing which are known to those skilled in the

cart. The subject invention 2provides fory ggabggg‘Pc
treatlng a condition treatable by al pha interferon 35 whi redUC|n or

elimnating one olinkRik@esbsle: RHkACKE can AahBbCALY ﬁ%%gcka{gdqﬂdte :6' pha
~interferon treat”%ny toxicity during type one interferon treatment judged

to be non-tolerable by the patient or physician will

result in a dose reduction or dose schedule

5 modification., These dose modifications can lead to sub-
optimal treatment regimes which result in less than

optimal efficacy. Consensus interferon allows for

s _ : optimal dosing to be achieved and x.naintained over the
course of treatment without accompanying dose limiting
10 toxicity of any grade.

A clinical trial using consensus interferon to
treat chronic Hepatitis C infection was initiated to
“study 'the effects of several doses of the drug. Patient
‘data from consensus interferon treated patients were

1% .compared.to data from patients with similar disease and
demographic characteristics, treated with either '
Interferon-alpha 2a (Roferon®) or Interferon-alpha 2b
(Intron®3) by the same principal investigator,

Study Desian. The study included at least

20 30 patients infected Qith HCV exhibiting elevated (at
least 1.5 times the upper limit of normal) alanine
transferese (ALT: a liver enzyme) levels; the upper
limit of normal in this study is 35 milliunits per
milliliter (35 mu/mL), Additionally, efficacy of

25 IFN-con;, was evaluated by measuring antiviral activity
via PCR analysis and by measuring ALT values during the
course:of treatment. Finally, historical data from HCV
cllnlcél 'studies of other recombinant interferons-alpha,
-specifically recombinant interferon-alpha-2a (Roferon®)

30  and alpha~2b (Intron® A) was compared with data
resulting from this study with respect to safety and
changes in ALT values;

Eligible patients were enrolled into one of the IFN~-con,
. 35 dose cohorts summarized in Table 3.

This Shee

T
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- 9- i nvol ving adm ni stering a therapeutically effective anmount of
| FN-con to a patient. A preferred enbodinent __ of the invention is a
nmet hod of treatnent invoIving : adninistering a therapeutically effective
anount of 5 |IFN-con[err], 1 FNTsiosH; Bm@kcl&ﬁ&con[err] Most
preferably, a therapeutlcall unt of IFN-con[err] is
adm ni st er ed. : The Mling or elininating one or
nmore side effects associated wiith inter ero adm nistration" is
believed to be clear and under st andabl e to those of ordinary skill in
the ~ 23 - A-188-CIP2 (PCT)

Table 3

IFN-con; Dose in

Million Unijts (MU) Doses/7-dav Week* No. Patients
5 .
3 3 5
6 3 5
- 9 3 5
12 3 5
10 15 3 5

* Dosés separated by at least 48 hours

uDoseucohortsfwere;enrolled sequentially with two-week

15 -intervals-béﬁween the cohorts. Specifically, five
patients wéfe entered into the first cohort and were
evaluated fér a two week safety period if ne Grade III
or higher toxicity attributable to IFN-con; was observed,
five patients were entered into the next cohort (6 MU).

20 BRowever, if any patient was observed to have Grade IIIX
or higher toxicity attributable to IFN-con;, three
additional pﬁtients were entered into the first cohort
and were evaluated for two weeks, If no additicnal
Grade III o;fhigher toxicity attributable to IFN-con;

25 was observéd;;patients were then entered into the next
cohozrt, (6 Mﬁ);'but if any additional Grade III or higher
tox;c;ty attributable to IFN—con; was observed, patients
-were not -entered inta the next-higher dose cohort (6

MUY . Escalation to the 8, 12, 15, 18, and 24 MU cohorts
‘30 .proceeded atcording to the same rules outlined above.
In addition, if two 6r more patients experienced Grade
III or higher toxicity éttributable to IFN-con; at any
dose level, no additional patients were enrolled in that
cohort, and patients already on study treatment in that

35 cohort or agga higher dose level were dose reduced to

the dose 1é551'below that at which two or more Grade III
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relevant art. ~ Generally, one may use any of a variety—-__of neasures of

. nunber and degree of severity of side effectsngssociated Wt h--

- interferon therapy to determine 15 whether the si L am@ﬂxe;ile S

, different fromone interferon to another. On N 0 irag ™ er on for

~ conparative purposes with consensus interferon is _ l I nterferon

~al fa-2b, sold by Schering-Pl ough. i A conveni y of rating
severity of side 20 effects is to use a standard :scale such as that
accepted by the WHO (Wrld Health Organization). " The scale, which is

~currently widely used by clinicians, ut24 izes grade Rel8BsCHP2 (RPER)

. effects as foll ows: . grade |, mld; grade |1, noderate; grade I|1]I

. severe; 25 gradgr Indghdd adAlcaalien bgcurfelougbwéher £ ddiitdenal

. subjectivity involved in these rating f the clinigci i.s rating
. groups of pati erR&EIEPTHMRY iCHFIFRe to éf’démé?fg%? B9 & t%’é:{%\r/%eg% t Wo
. drugs may be val i@l sdditionsidceyt ablee dbseddevel sbeldw tiuike ak odvisdy tyon,

? doctors or more Grade III or higher toxicities occurred.

If a patient in any of the cohorts experienced a Grade
ITI toxicity attributable to IFN-con;, during or after
- the two-week initial evaluation, IfN—conl was withheld

until the tOxicity diminished to Grade II or less.

10 Treatment was then resumed at the next-lower dose-level.
If the patient was receiving the 3 MU dose at the time
of the:Grade III toxicity, treatment was resumed at 2
éMU. Ifwany%patient experienced a Grade IV toxicity
attributable :to IFN-con;, ‘the patient was withdrawn from

15 -study. " Patients were allowed to undergo three dose
reductions during the course of study treatment (but not
dosed-reduced below a dose level of 2 MU). Any patient
requiring a fourth dose reduction for toxicity would be
withdrawn from study treatment, Fever and chills

20 lasting less than 24 hours, fatigue, headache, or Grade
1T or less toxicity were not considered dose-limiting
toxicities unless they were determined to be intolerable
to the individual patient. The drug was home-
administerééfb& either the patient or a third party

25 (after sucéggsful completion of training).

Patientssweré-evaluated at three months for response
‘based Hn ‘ALT. level changes,

30 Results: |
Patients were entered and enrolled into the cohorts
described above, No dose limiting toxicitles were
observed in any patients during the first two weeks for
the 3, 6, 9°'and 12 MU dose groups respectively. One

35 - doée limitiﬂg3toxicity was observed in one patient
receiving Ié'MU within the first two weeks of dosing.
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30 will frequently |look at whether admnistering a given drug at a
. given dose level results in a—dese-linmting— t .
. occurs when a pati ent judges a side effect as intolerable. Wen this
; occurs, a doctor may either reduce the dose (typically by 3 mllion 35
L units in the case of Intron[err] A or consensus interferon) or take

- the patient off of the drug for a period of

10

15

20

25

30

- 25 - A-188-CIP2 (PCT)

The observed toxicity was Grade II intolerable "flu-
like" symptoms. The patient was dose reduced to 12 MU.

Dose limiting toxicities for the 12 week treatment
period for each of the cohorts and the historical
IFN-alpha 2 patients were as follows:

Table 4

Dose of IFN-conl Per Cent DLTS Toxicity

{(Million Units)
n=4 3 0 -
n=5 6 0 -
n=5 9 0 -
n=5% 12 20% "Flu-like"
n=5 15 20% "Flu-like"
n=19 3 MU IFN-alpha 2 32% *Flu-like"

As illustrated by the above table, patients receiving
IFN-conl at doses between 3 and 15 MU three times weekly
experienced'féwer dose limiting toxicities than patients
receiving IFN-alpha 2. Since IFN-alpha 2 is only
approved up:to '3 ‘MU for this indication, it was not
possxbie ‘to*make a ‘clinical comparison ‘at higher dose
levels of IFN-alpha 2. However, it is expected that the
number of DLT's would be substantially higher for IFN-
alpha 2 at higher dose levels.

This Sheet iy

Wi
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time followed by resum ng adm ni stration at the sane or a | ower dose.

- I'n any case, when a DLT is encountered { he_result capddo—a~sub—opt-rrratr——

“treatnent regine wth | ess than optimal efficacy. Thus, another way of

5 expressing a reduction in side effects is to refer to a reduced

nunber of DLT's at a given dose level. A conmparison of DLT's is

.~ presented for Intron A and consensus interferon in Exanple 3.

Al t hough ot her nmeasures of side effect profiles nay be enpl oyed the 10

result is the sane: as conpared to other interferons, especi al |l y al pha

I nterferons such as Intron A and Rof eron (Hof f mann La Roche), consensus

interferon results in fewer DLT' s and, pgenerally, %_ﬁggj_@%}tz {oead

feels better at all dose |levels that are useful to 15 -treat diseases.

+ Suitable conditions for treatnent with lEfe. 5

5 Dose of IFN-conl Response Rate *
{(Million Units)
n=4 3 ) 25%
~—

n=5 6 60%
n=5 9 BO%

10 n=5 12 60%
n=4 15 “75%
n=19 3 MU IFN-alpha 2 47%
* Complete plus partial responses

15
As illustrated by the above table, patients receiving
IFN-con; at doses between 3 and 15 MU three times weekly
had ALT response rates that were at least as good as
those observed with 3 MU of IFN-alpha 2.

20
The above demonstrates that treatment with IFN-conm
results in a favorable efficacy rate with greater drug
tolerability compared to treatment with IFN—alpha 2.

25 - * * *

‘While the present invention has been
J

‘described in terms of the preferred:embodiments, it is
understood that variations and modifications will occur

30 to those skilled in the art. Therefore, it 1s intended
that the appended claims cover all such eguivalent
variations which come within the scope of the invention
as claimed.

This Sheet

™
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. con include a variety of cell proliferation disofders, ~ particurarty

| various cancers.

| cell |eukem a, Kaposi's 20 Sarconarm§§ﬁg@ﬁ§3£y

¢+ myel oma, superficial bladder- cancer,. %
- and mal i gnant nel'anoma), renal cell U'mum
- grade | ynphocytic and cut aneous y
O her conditions suitable for treatment with

These di sorders incl ude, “pbut-are-not limted to,

€piagted

, and glioma. 25

hai ry

| ogenous | eukem a, multiple
al cell carcinom
ovari an cancer, | ow

| FN-con include a variety

of viral diseases. These di seases include, but are not limted to,
hepatitis A, hepatitis B, hepatitis € 2don-A, non-B Aciff~QIR2 (PEMer
than hepatitis B or C), Epstein-Barr viral infection, 30 HV infection,

: herpes virus (EBWHENL 1SheLpEHEBI It ex), papi | | oma, poxvirus, picorna

. virus, adeno virus, rhino virus, HTLV |, HTLV Il, and human rotavirus.

| FN-con may be used al one or in conbination

for the treatment of the 1. A method for treating a patient having a

10

i5

20

25

30

35

condition treatable by an interferon while reducing or
eliminating one or more side effects associated with
interferoh“administration, which comprises
administeriﬁé to said patient a thgrapeutically
effective amount of a consensus human leukocyte
interferon.

2, A method according to Claim 1, wherein
said .condition is a cell proliferation disorder or a

wiral disease,

3%--A ‘method. according .to Claim .2, wherein
said viral disease is hepatitis A, hepatitis B,
hepatitis C or hepatitis Delta.

4. A method according to Claim 2, wherein
said viral disease is selected from the group
consisting of human immunodeficiency virus, herpes
virus, papilloma, poxvirus, picorna virus, adeno virus,
rhino virus, HTLV I, HTLV II, and human rotavirus.

5. A method according to Claim 1, wherein
said.side..effect is selected from the group consisting

-df;heaﬁacheaafever, chills, .nausea, anorexia,
‘depression,.:and insomnia. |

6. A method according to Claim 2, wherein
the cell proliferation disorder is hairy cell leukemia
or chronic myelogenous leukemia.

7. A method according to Claim 2, wherein
the cell proliferation disorder is Kaposi's Sarcoma.

| R . i .
B o e o ey el

Wi th other therapeutics
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i ons described herein. For exanple, |IFN-con may be
din conjunction"with a therapeuticalTy
effective anount of one or nore chenot herapy agents such
5-flkuoro-uracil (5-FU), zidovudine (AZT), | eucovorin,
pr edni.sone, cycl ophosphani de, dacarbazine, cisplatin, and
- 28 -~ A-188~CIP2(PCT)

L 8. A method according to Claim 1, wherein
jthe consensus human leukocyte interferon is selected
Tfrom the group consisting of IFN-coni, IFN-cony, and
Qiéx-con3.

9. A method according to Claim 1, wherein
fthe consensus human leukocyte interferon is IFN=-con;.

10. A method according to Claim 1 wherein

10 'ﬁthe consensus human leukocyte interferon is a product

;of,procaryotlc expression of an exogenous DNA sequence.

_ 11. A method .according to Claim 1, wherein
“&ﬁrthe :therapeutically effective. amount is :administered

orally, “intravenously, intramuscularly, subcutaneously,
-Lylntranasally, or intralesionally.

12. A method according to Claim 1, wherein
3pﬁe therapeutically effective amount of consensus human
20 ‘leukocyte interferon is from 2 x 106 to 30 x 106 units
7 §§£'patient.

. 13. A method aCCOIdlng to Claim 1, wherein
:the therapeutically effective amount of consensus human
25 leukocyte interferon is from 6 x 10% to 15 x 10% units
.per patient,
: 14. . A-method according to Claim 1, wherein
the patient is a human,
30
15, A method according to Claim 1, further
comprising administering a therapeutically effective
3§ﬁppnt of a chemotherapeutic agent.

_________ Thjs Sheet Has Been R
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—— A therapeutically

- effective anmobunt of | FN-con ~may be" "adm ni stered in conbination with a

- therapeutically effective anpun o&mgqﬁsg&m
nyeloid differentiation so as t ,

nmyel osuppr essi on observed dur \M“

i ncl ude, but

“he effects of

are not limted 'CSF, IL-1, IL-3, IL-86,

erythropoietin and SCF. Stemcell factor (SCF) 15 stinmulates the

proliferation of early hematopoietic

d actors 10 that stinulate

treatnments. Such agents

pr2geni t or cel | a-asd-cap2iieenr)

i described in U S. Serial No. 573,616, the disclosure of which is hereby
~incorporated by reference. 14, prﬁfﬁéfﬁgdaeg@éﬁrdﬁx Stlaim 1, Ffurther

- effective anti prGPWEFﬁW?ea%’e?&s‘:en%ﬁ rPeTRRPRy 1eRLIY| eaind
- Al DS- associ at ed amouKaposi &sCSar cona.

5 17. A composition comprising a thera-
peutically effective amount of dohsensus human
leukocyte interferon and a pharmaceutically acceptable

- diluent, adjuvant, carrier, preser&ative or
solubilizer,

10

18. A composition according to Claim 17,
wherein the:consensus ‘human :leukocyte interferon is
iselected from the-group consisting of IFN~-conj, IFN-
conp, and IFN-con3j.

15

19. A composition according to Claim 17,
wherein the consensus human leukocyte interferon is
IFN-conj .

20 20. A composition according to Claim 17,
wherein the consensus human leukocyte interferon is a
product of procaryotic expression of an exogenous DNA
sequence.

25 21. A composition according to Claim 17,
‘which 4is suitable for administration .orally,
intravenously, subcutaneously, intranasally,
‘intramascularly :or intralesionally,

~ 30 22, A composition according to Claim 17,
which is supplied as an injectable solution or a
lyophilized powder.
23. A composition according to Claim 17,
35 further comprising a therapeutically effective amount

Exanples 1 - 3

provi ded, bel o is shown 20 t at IFN-conferr| 1S an

IlIIIIII L |\I|I II I

of G-CSF.

»

In
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. The_anti-proliferative activity of IFN-con[err]. and | NTRONferr] A

t assayed pn Eskol cells, a hairy cell 25 Ileukemc cell line, is shown in

. Exanple I. It is shown that 1FN-con[err] has greater

tanti-proliferative activity than Intron A over a wide range of

~concentrations. Simlar results were obtained when | FN-con[err] was
conpared to Roferon -A. These results indicate that 30 |IFNcon[err] has
greater therapeutic efficacy when adm ni stered at the sane
concentrations as Intron[ferr] A Al ternatively, |ower concentrations

~of IFN-con[err] are requi red to denpns3gat e t her apeustiisg-ct2 o)

- equi val ent to that of Intron A 35 Exanpl e 2 describes a

. conparative study of | #\- canmeehda agst kNEBOMA 4 RrilrBe bés@ivmyy of

Al BS- with an interferon without resulting in one or more

dose limiting toxicities, which comprises administering
to a patient in need thereof, a therapeutically

S effective amount of consensus human leukocyte
interferon.

~ 25. A method for the tréating a cell
proliferation disorder or a viral infection without
10 causing significant side effects normally associéted
with interferon therapy, comprising administering to a
patient in need thereof a therapeutically effective
-amount :of consensus human leukocyte interferon

- i
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assoctated- Kapost-s—Sar coma.—t++—wes showi~that———ypat i-ert-s—eeery-rg——

I FN\N-conferr] achi eved higher unit doses t han those patients receiving
INTRON-A. I n addition, patients receiving bo;h and | FN-con[err] and
" ‘GCSF achieved 5 "higher doses of IFN-con[err] t‘han those patients
recei ving ‘I FN-con[err] alone (see Figure 8. In this study, al
patients received AZT as part of their treatnent of HV I nfection. AZT
' adm nistered alone is not effective on Kaposi's Sarcomna.

- 31 - © A=-188-CIP2(PCT)

ABSTRACT OF THE DISCLOSURE

METHODS AND COMPOSITIONS FOR THE TREATMENT
OQF DISEASES WITH INTERFERON WHILE REDUCING SIDE EFFECTS

_ Methods for the treatment of cell
‘proliferation disorders, viral infections, and other
— ‘conditions without causing significant side effects
normally associated with interferon therapy, involving
10 ‘administering to a patient in need thereof a
‘therapeutically effective amount of consensus human
‘leukocyte interferon are disclosed. Also disclosed are
-pharmaceutical .compositions of consensus human
Yeukocyte interferon.
15

20

’s et e

“ﬁﬁ‘iiﬂ‘fii‘i”mi“uﬂin

-

30
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10 | FN-con[err] was denonstrated to be sarer than [\
i as- jpudged by the reduced frequency of G ade 3 toxicity when
.I'FN-con[err] was admini stered. Treatnment with IFN-con[err] showed a
. reduced i ncidence of neutropenia and liver dysfunction conpared to
| NTRON- A treatnment. 15 while treatnment with IFN-con[err] and r-net GCSF
conpletely elimnated Grade 3 toxicity (see Table 2).
:Exanpl e 3 shows data obtained fromclinical trials involving patients
Jinfected with hepatitis Al so provided for are pharnaceutica
- 20 conpositions conprising a therapeutically effective anount of
"I'FN-con together with pharmaceutically acceptabl e carriers, adjuvants,
: diluents, preservatives and/or solubilizers. Pharmaceuti cal
- conpositions of IFN-con include diluents of various 25 buffers (e.g.,
~Tris-HO, acetate, phosphate) having a range pf pH and ionic strength,
~carriers (e.g., human serum al bum n), solubilizers (e.g., tween,

Antlproliferative Activity of IFN-con1 and INTRON-A at 0.1 ng/mi
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,polysorbate). and preservatives{e g.,. thi-aerosol,
=_gener al , ~conponents of 30 phar maceutlcal corrp03|t|ons can be sel ect ed from
tanong t hose conmonl y enpl oyed, with interferons and ot her
~antiproliferative or antiviral agents and which . are known to those
'skilled in the art. A pharmaceutical conposition of IFN-con is

asupplled ‘as 35 an injectable solution or as a |yophilized powder

Antiproliferative Activity of IFN-cont and INTRON-A at 0.5 ng/mi

_ 680
~’

g

€

8

3

£

&

g

IJf ™ R e — .

| 28 40 60 80 _':-100 120 140
\_/ Time (hrs)

e |FN-cOn1 0.5
——8—— INTRON-A 0.5

FIG. 2 ? S

Thls Sheet Has Besii, Réﬂ aced

BT




02/21/96 17:43  ‘B'805 499 8011 AMGEN @035/040
- 13 - which is reconstituted in an appropriate dil uent prior to
. I nETTTUm A t herapeuttcal | y—ef f ectTveamoumt—of—tFcom—
“‘can be determ ned by one skilled in the art taking into 5 account such
vari ables as the half-life of IFN-con preparations, route of
adm ni stration and the condition being tested. In general, a
' therapeutically effective amount of | FN-con for the treatnent of a cel
_proliferation disorder will be in the range of 2 x 10[err] 10 to 60 X
2710[err] units per patient adm nistered several tines per week. Doses in
“the lower part of the range are effective in the treatnment of hairy
ccell leukema while doses in the higher part of the range are suitable
for the treatnment of Kaposi's Sarcoma. Therapeutically 15 effective
amounts of IFN-con will preferably result in

Antliproliterative Actlvity of IFN-con1 -’-nf_'t!'iNT"HON-A at 1 ng/ml
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tunor rem ssion of 20-80% depéndi ng upon the speCrfic Tanor type 1or a
" peri-od of at least six nonths. In general, a therapeutically effective
amount of [ FN-con for the treatnment of a viral condition will be in the
+20 range of 3 x 106 to 30 x 106 units, preferably 6 x 106 to 15 x 106
. units, per patient, adm nistered several times (e.qg., 2-7, preferably
3) per week. The route of admnistration will preferably
be by injection into the bl ood of a manmal where the 25 injection may be
.intravenous, intranuscul ar, subcut aneous or intral esional.
- Adm ni stration may al so be by oral or nasal routes. The suitability of
. a gi ven pharnmaceutical conposition for a given route of
tadm nistration will be apparent to one skilled in 30 the art.

The follow ng exanples are offered to nore

Antiproliferative Activity of IFN-con1- and INTRON-A at 5 ng/ml
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fully illustrate the invention but are not to be construed as limting

_th§ Scope thereof. 35 - EXAVPCE T
“Anti-proliferative Activity of |FHcon[err] and Intron A

Antiproliferative Activity of IFN-con1 and INTRON-A at 10 ng/ml
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5 The anti-proliferative activity of IFN—con[err] and

| ntronferTi—A wastested-on the—Eskot cell |ine—=atarry cett—teukemT
cell line isolated by Dr. E. Srour at the | ndi ana Uni versity Medi cal
School. Three m cul tures of Eskol cells were incubated in RPM nedi um
(G bco) at 10 37[err]Cin 5% CO[err] containing 10%fetal calf serumfor
12 hours at 1 x 1Jerr] cells/m. IFN-conl or Intron[ferr] A (I'nterferon
al fa 2b; Schering Corp.) was added to a final protein concentration of
0.1 to 100 ngs/m in 100 [err]l of media. The protein concentration of
| FN-con[err] 15 was determ ned by a Bradford protein assay (Bradford,

¢ Anal . Biochem 72, 248-254 (1976)) while the concentration of Intron A
' was cal cul ated from the specific activity (2 x 108 International
units/ng protein) and unit concentration supplied by the 20

manuf acturer. The nunber of viable cells was determ ned at 24 hour

i nterval s by excl usion of trypan bl ue (Sigma). 100 [err]l of

| FN-con[err] or Intron A were added to

Antiproliferative Activity of IFN-con1 and INTRON-A at 50 ng/ml
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the indicated final concentration at 24 hour intervals. Vi abl e cel |

i counts were an average of four Independent 25  expéerinments wth eacn

- experiment having duplicate sanples. Variation in cell counts ranged

i from about 5% at 24 to 48 hours to about 2% at |onger time points.

i The results shown in Figures 1-7 are ratios of viable cell counts in
the presence or absence of interferon at 30 wvarious tinmes expressed as
per cent ages. The viable cell count was confirmed by
measuring the incorporation of [err]Hthym dine into Eskol cells
I ncubated in the presence of |FN-con[err] or | NTRON- A. After the 120
hour i ncubation period, a 35 200 [err]l| cell suspension was w t hdrawn and
i ncubat ed at 37[err]C for three hours in the presence of 5 [err]C/m

Antiproliferative Actlvity of IFN-con1 and INTRON-A at 100 ng/mi
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¥o———--3H t hym di-ne ( Arer shamd}——The ecells—were har |
. CanBri dge cell harvester (Canbridge Technol ogy), washed seven tines
‘Wi th distilled water and twice with 95% et hanol and the anount of 5
3H-t hyni di ne i ncerporated was determined by liquid-....scintillati-on- -
.counting. The observed uptake of [err]H-thym di ne by Eskol cells

incubated for 120 hours in the presence of | FN- dbisBkerHas BeenRaplgcsh A was
_proportional to the cell viability count. 10 I ||I|H II “Il Ill

Median Maximum Tolerated Doses
(MT'D)(in million units)
for the three treatment groups

30

20 4

-
o
2

Units of Interferon {mitlions 1U)

1;..”. ) - .2 ...
F First MTD . CumentMTD
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| P4 \FNcont FIG. 8

‘I IFN-<con1 + G-CSF
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The present inventidn relates to methods of
treatment of diseases using consensus human leukocyte

interferon. The invention also relates to

pharmaceutical compositions of consensus human
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leukocyte interferon that are suitable for the REPLACEMENT SHEET

treatment of diseases.

n7 OCT 1996

Backaround of the Invention

Interferons are a subclass of cytokines that
exhibit both antiviral and antiproliferative activity.
On the basis of biochemical and';mhunoloqical
properties, human interferons are grouped into three
classes: interferon-alpha ({leukocyte), interferon-beta
{fibroblast) and interferon-gahmé (immune) . At least
fourteen alpha interferons (gréuped into subtypes A
through H) having distinct amino acid sequences have
been identified by isolating and sequencing DNA
encoding these polypeptides. Alpha interferons have
received considerable attention as potential
therapeutic agents due to their antxvxral and antitumor
growth inhibition.

The purification of interferon from human
leukocytes isolated from the buffy coat fraction of
whole Blood is described in U.S. Patent No. 4,503,035.
Human leukocyte interferon pre?éﬁéd in this manner '
contains a mixture of different human leukocyte
-The purified material
has a specific activity of from: :9 x 108-4 x 108
units/mg. of protein when assayed on the MDBK bovine
cell line and from 2 x 106-7.6 x 108 units/mg. of
protein when assayed on the Ag ;}32 human cell line.
The cytopathic effect inhibltion;assay used to

interferon amino acid sequence:



-

1. Intron A and AZT 30 2. | FN-con[ er rg—ame—AZF

3 - JEN-con[err], AZT and r-net GCSF. At | easﬁ(E?H\@EMSHEEZt lents
are lncluded in each treatnent group. 35 -
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determine interferon anti-viral §ctivity is disclosed
in U.S. Patent No. 4,241,174. Tﬁe measured interferon
activity was calibrated against a reference standard |
for human leukocyte interferon provided by the National

S Institutes of Health.

The construction of recombinant DNA plasmids
containing sequences encoding at least part of human
leukocyte interferon and the expkession in E. ¢oll of a
polypeptide having immunologicai-or biological activity

10 of human leukocyte interferon is disclosed in U.S.
Patent No. 4,530,901.

' The construction of h?brid alpha-interferon
genes containing combinations of'différent subtype
sequences (e.g., A and D, A and B, and A and F) is

15 disclosed in U.S. Patent Nos. 4,414,150, 4,456,748, and
4,678,751, | :

U.S. Patents Nos. 4,695,623 and 4,897,471
disclose novel human leukocyte interferon polypeptides
having amino acid sequences which include common or

20 predominant amino acids found at each position among
naturally-occurring alpha inte:feron subtype
polypeptides and are referred td as consensus human
leukocyte interferon (IFN-con).  The IFN-con amino acid
sequences disclosed are designated IFN-con;, IFN-cong,

25 and IFN-con3. -The preparation 6f manufactured genes
encoding IFN- con and the express;on of said genes in
E. ,gll are also disclosed. '

. A purxfxcat;on of IFN—con1 produced in
E. ¢oli is deéséribed in Klein et al. (J. Chromatog.

30 454, 205-215 (1988)). IFN-con1 ‘purified in this manner
is reported to have a specxfxciactlvity of 3 x 109
units/mg. protein as measured 1n the cytopathic effect
inhibition assay using the T98G human cell line
(Fish et al. J. Interferon Res. 9, 97-114 (1989)).

35 Purified IFN—con1 comprises three isoforms as

determined by,;soelectrxc focus1ng which have been



A. Product Description : " I FN-con[err] Pt ﬁ?
<.gcoli rusing met hods described in U S. Patent Nos. 4 il SHE
4,897,471. I FN-con[err] was. purified by procedures ;eneralry desc
in Klein et al., supra (1988) For subcut anecus afin] niQst OETI 996 nj t
current study, | FN-con[err] was supplied as a ster|lg protein sol u
I n sodi um phosphate buffer. If required, dilution ya!
sterile saline. e Zi dovudi.ney (AZT) was pufchased from
- Burroughs- Vel | cone Co:. and used as dUffected on the package rnsert.

oot oo BHRFESESda BRTREFRIRAYE PRCoRe peaelfaL JoPrhe 2"
package i nser TFN-cony and. des-metheOﬁ‘BFIE@scqmpdtmd jivs W-toptninss ng
blocked by an,acetyl group. (Klein et al. Arch.
Biochem., quphys. 216, 531-537 (1990)).
5 Alpha-;nterferon is currently approved in the
United States and other countries”fOr the treatment of
hairy cell léukemia, venereal warts; Kaposi's Sarcoma
(a cancer commonly afflicting patients suffering from
AchLred Immune Deficiency Syndrome (AIDS)). and
10 chronic non-A;fnon—B hepatitis. Two variants of alpha
intexrferon have received approval for therapeutxc use:
Interferon alia-Za, marketed under the trade name
Roferon@hh,-andaIncerferon alfa—2b, mérketed under the
trade name INTRON@ A. The amino. acid sequences of
15 Roferon®-A and_ INTRON@ A differ at a single positlon
but otherwlsefare identical to the amino acid sequence
of alpha-interferon subtype 2 (subtype A).
In;Adetlon to the labeled indications, alpha-
interferon isﬁbéing used or evaluated alone or in
20 conjunction wlth chemotherapeutlc agents in a variety of
other cellular pzollferat;on disorders, including
chronic myelogenous leukemia, multiple myeloma,
superficial bl'dder cancer, skin cancers (basal cell
carcinoma and éllgnant melanoma), renal cell carcinoma,
25 ovarian cancer

ow grade lymphocytlc and cutaneous

T cell® 1ymphoma And glioma. Alpha-xnterferon may be

effec:ive in comb;natlon with ocher chemotherapy agents

e ;"Jof solid tumors that ‘arise from lung,
colorectal and breast cancer (see 'senberg et al,

30 “Principles and Applications of ﬁl*ldglc Therapy” in
Cancer: Prznciples and Practices of Oncology, 3rd ed.,

Devita et al.; eds. pp. 301-547 (1989), Balmer DICP,
Ann Pharmacot)_;_q_r 24, 761-768 (1990)).

Alpﬁé ihterferons are known to affect a
35 wvariety of cell lar functions, lncludxng DNA replication
and RNA and pro eln synthesis, in. both normal and
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met hods generally described in U S. Patent No. 4, BZBE CEHE%HTSHEET

: £ scl gsure of which is herein incorporated by refe efce._ r-nmet GCSH was
prepared as a 20 sterile protein solution in 10 MM sogdli pm BCA1 1996 5%
manni t ol and 0. 004% Tween 80 at pH 4.0 at "a concenjrption. of 0.3 ng/|m .
If required, dilution was made into sterile 5% glupose in water
(Dlerr]W. 25 B. Dosage .and Schedured - AZT __AZT wds
adm nistered to all patients at a fixed dose of 100 ng. orally every

four hours whi|abnormahecehls entThus,avaketoxicaefbeat sobt f ineerdbsnsy or 30
500 ng, daily. are not restricted®dtemor oEOBiEPQSQn?Qéigﬂtéeff@qﬂﬂlZEd to
the treatment grOUpanglggofgegiégnfﬁrﬂ;rmal, healthy cells as well.
As a result, undesirable side effects.arise during
5 interferon therapy, particﬂlarlyfwhen high doses are
required. Administration of interferon can lead to
myelosuppression resulting in reduced red blood cell,
white blood cell and platelet levels. Higher doses of
interferon commonly give rise to flu-like symptoms
10 (e.g., fever, fatigue, headaches and chills), |
gastrointestinal disorders (e.g., anorexia, nausea and
diarrhea); dizziness and coughing., It would be useful
to reduce or eliminate the undesirable side effects of
interferon therapy without diminishing the therapeutic
15 benefits of such therapy.

Therefore, an object of this invention is the.
treatment of conditions that are susceptible of
treatment with an interferon, wherein the undesirable
side effects normally associated?with alpha interferon

20 treatment are significantly diminished compared to
currently practiced treatment regimens or eliminated
entirely. Another object of the invention is to
achieve enhanced therapeutic benefit in the treatment
of diseases wiEh interferon as compared to currently

25 practiced reglmens, with substantxally no corresponding
increase in the frequency or severxty of undesirable
side effects.

30 _ _
The invention encompasges methods of treatment
of various conditions susceptxble of treatment w;th an
interferon, involving admzn;sterlnq to a mammal,
preferable a human, a therapeutzcally effective amount
35 of consensus human leukocyte interferon (IFN-con). The
invention is ba;ed on the discovery that IFN-con does



r-met GCSF were 1 [err] g/ kg body wei ght per day, adn1n| EBLA&}%%ENH‘SHEET
sybcutaneously as a single bolus injection. If 35 ne essary, thi-s—dogage
~was increased in increnments of 1 [err]g/kg/day (not ggq@gp%%és
~[err]g/kg/day) or decreased in - decrenent|s Jof 0.5
[err]g/kg/day or |ess, as appropriate, in order t ashke¥e_Lhe_ab$olute
neutrophil count (ANC) = target range of 5,000 to 14,000/ mierr].

Interferon. Patients received either IFNuﬁmﬂeNr]

not cause the same degree of side effects in patients as
do alpha interferons. The conditions that may be
treated in accordance with the present inveéntion are
generally those thaﬁ are susceptible to treatment by
5 alpha interferons. 1In other wordo, IFN-con is useful to

treat substantially the same conditions that may be
treated with _al'pha interferons, such as Intron® A.
Exemplary conditions include, but are not limited to,
cell proliferation disorders and viral infections. IFN-

10 con is ef:ective.in treating cell proliferation
disorders frequently associated with cancer. Such
disorders include, but are not limited to, hairy cell
leukemia and Kaposi's Sarcoma. IFN-con may be used
alone or in combination with other therapeutics for the

15 treatment of cancer and other proliferative disorders.
In a prefeired embodiment, IFN-con is used in _
conjunction with a therapeutically effective amount of
one or more factors that stimﬁlate myeloid cell
proliferation or differentiation, such as granulocyte

20 colony stimulating factor (G-CSF), granulocyte/

- macrophage colony stimulating factor (GM=-CSF),
interleukin-1 (IL-1), interleukin-3 (IL-3),
interleukin~-6 (IL-6), erythropoietin, and stem cell
factor (SCF). G-CSF is a preferred factor for use with

25 IFN-con.
Viral conditions treatable by by IFN-con
lnclude, but are not limited to, hepat;tis A, hepatitis
C, other non-A, non-B hepaticis,.hepatxtis B, herpes
virus (EB, CML, herpes simplex)

apilloma, poxvirus,
30 picorna virus, adeno virus, rhipoyvixus, HTLV I, HTLV
1I, and human rotavirus. 2
Although it has previously been appreciated
that the above conditions can be treated with alpha
interferon, 51de effects accompanying such treatment
35 have severely llmited the overall usefulness of such
treatment. In some cases, such as Epstein-Barr



5 or Intron A according to a dose escal ati.an schene. : ed
upon equal.. units of either interferon. However , B E?Eﬁ”ﬁSEEh C
activities of the two interferons are different ( err] 1Ung for
Intron A and at least 1 x 10[err] IUWng for |IFN-cén eﬂ} 083 986er i hed
by 10 the-antiviral cytopathic assay described in U §. |Patent No
4,695, 623), the anobunt of protein by weight (in ng) at any grven dose
will be different for Intron A and TEQFton[err] The dose escal atijon -
schene used is shown ~below in Table 1. The dose in .ng of protein 15

cor r espondi ngihfeeadbndosddecedifect sl BecompahyénghalphanintexTelron 1 for
each interfer

Dose
Escal ati on Scﬁggafeepgrhﬁﬁfrg% g??fl rulgd PRE tr é@hEn@ usttlg :
alpha interferon. Thus, for purposes of the present

invention, conditions that can be treated with IFN-con
5 include those conditions in which alpha interferon
. treatment shows some efficacy, but which may. not be
treatable with known interferons because the negative
side effects outweigh the benefits of the treatment.
It has now been discovered and disclosed herein that

10 treatment with a non-naturally occurring interferon,
selected from consensus human leukocyte interferons
(IFN-con) results in substantially reduced or
eliminated side effects as compared to treatment with
alpha interferon. The reduction or elimination of side

15 effects is'gxpected to be demonstrated regardless of |
the condition being treated. The redﬁction or
elimination of side effects discovered for IFN-con
could not have been predicted based on the results
reported in the prior art. The actual clinical results

20 presented herein clearly demonstrate not oaly that

| ' IFN-con causes reduced or non-existent side effects at
the same dose level as alpha interferon, but that 3 to
S times more IFN-con may be administered without
causing dose-limiting side effects.

25" . Additionally, it is shown below that IFN-con
‘has similar or higher activity than INTRON® A in the
above described indications. In particular, IFN-con
shows i"\igher antiproliferative activity than INTRON® A.
Therefore, treatment of & cell proliferation disorder

30 using IFN-con shows enhanced efficacy and safety
compared to other currénﬁiy'piacticed interferon
treatments. The administration of a therapeutically
effective amount of IFN-~con results in more rapid or
more extensive treatment of a cellular proliferative

35 disorder compared to currently practiced methods,

wherein no.co;re?ponding increase in the frequency or
AP R U+ LS T C :

Py



Dose Dose X Dose in ng Protein . - Leve

10[err] 1U | NTRONJ err] A IFN-Con[err] 25 , _

3 0. 015" 0. 003 2 REPLACEMEN SHEET
0. 045 0. 009 SR 3 12 . 0.060!
0.012 t4 - 15 0. 975 070CT 1996015 B0
5 18 o 0. 090 0.018 ; 6

21 0. 105 0.021 _ -1 7 ) 2%

0.120 0. 024 o 8 27 0. 135

0. 027 sevefity of associatéd undesirable §idéOeffects oLecligq.35

In addition, a therapeutically effective amount of
IFN—-con may-bé less than the amount of an interferon
used in cu:%gncly practiced regimens, As a result, in

5 some cases, -a decreased dose of IFN-con gives the same
therapeuti¢ benefit as higher doses of other
interferons but with a decrease or elimination of
undesirablé}éide effects associated with currently
practiced iﬁperferon therapy.

10 - IFNécon is a nonnaturally-occurring
polypeptide having antiproliferative activity.
Preferably, 'IEN-con is a polypeptide having the amino
acid sequeﬁﬁe-of IFN-cony, IFN-conz, or IFN-conj. Most’
'preferably,giFN—con has the amino acid sequence of

15 IFN-con;. R

The invention also relates to pharmaceutical
composition#icémprising a therapeutically effective
amount of IFN-con along with suitable diluents,
adjuvants, ghrriers, preservatives and/or solubilizers.

20
Brief Description of the Drawings

Figures 1 through 7 show the antiproliferative
activity of IFN-con) and INTRON® A, a comparative
25° material, on Eskol, a hairy cell leukemic cell line,
when interﬁéiﬁﬁs were added to an Eskol cell suspension
at 0.1, 0;5, 1;?5, 10, 50 and 100 ngs/ml, respectively.

Piqure 8 shows the first and current median
30 MTDs achieved by Kabosi’s Sarcoma patients treated with
" INTRON-A, IFN-Conj, or IFN-Coni and r-metGCSF.

35 S Asiemployed hereln, consensus human leukocyte
interferon (IFN-con) means a nonnaturally-occurring
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shown ,above were adninistered | FN-con[err] or | NTRON- A| REPLAC
| evel 1 daily for one week before escalating to thg

| evel .
and 57.

MID f or

Dose 5

Escal ation continued until each patient reachad
maxi mum dai ly dose of 30 x 10[err] |Us of _ 8 _lnterferon
an indi vi dual — :

10

15

20

25

30

35

f-

Patients in each of the three tgeatnent groups

ENTCSHE
ejscal atlo_n occurre_d on days 8, 15, 22, P9 a%gﬁ?l\}ﬁ?gor t

polypeptide, which predominantly includes those amino
acid residues that are common to all naturally-occurring
human leukocyte interferon subtype sequences. and which
includes, at one or more of thoge positions where there
is no amino acid common to all.sebtypes, an amino acid
which predominantly occurs at that position and in no
event includes any amino acid residue which is not
extant in that_position in at.leasr one naturally-
occurring subtype. IFN-con encompasses but is not
limited to the amino acid sequences designated IFN-con;,
IFN-conz and IFN-cony which are disclosed in commonly
owned U.S. Patents 4,695, 623 and 4,897,471, the entire
disclosures of which are hereby incorporated by
reference. DNA sequences encodlng IFN-con may be _
synthesxzed as described in the above-mentzoned patents
or other standard methods., _

IFN—con polypeptides are preferably the
products of expression of manufactured DNA sequences
transformed or transfected into bacterial hosts,
especially E. ggli ‘That is, IPN-con is recombinant
IFN-con. IFN—con is preferably produced in E. coli is
purified by procedures known to those skilled in the
art and generally described in Klein et al., supra
(1988) for IFN-eon1 Purified IFN-con may comprise a
mixture of 1soforms, e.g., pur;fged IFN-con) comprises

des-methionyl IFN-conj
‘blocked N-terminus

and des meth[_nuj IFN-conj WLth
(Klein et al., ﬁgpxa (1990}) . 3Al£ernatively, IFN-con
may comprise a specific, 1solat"d isoform. Isoforms of
IFN-con are separated from each other by technlques
such as isoelectric focusing which are known to those
skilled in the art. '

The subject lnventlod;prov1des for a method
of treating a condition treatable by alpha interferon
while reduci

or eliminating one or more side effects

typically assg ﬁated with -alpha interferon treatment,




. . IRE' :
pati ent -was defined as the dose | evel 3egom1that a} 10f Shzc tLACEMTmJnSH ET
tqQxici,ty occurs. Toxicity was graded on a scale o :(no C
49(acutg toxicity) using criteria established by the Wrjl g F@Zdé\f/"g%
Organi zation and described further in Mller et -al. (Canc 47, 210-211
(1981). Dose-limting toxicity was 15 defiped as a Gade 3|or G ade 4
adverse event judged to be at |east pBSQL%iy rel ated to“Aerferon
Fever and chills lasting.less than 24 hours, fatigue, headache, or

G ade 2 or |essinvxlveing adménistewsag antdetapengibhély efifiBlotiiieess t hey

were det er mi nedyhél,y %Etﬁbﬁﬁ Bhetb0a tQStZQntLDdhyPgﬁ?sr%g é&ﬂﬂ#ﬂﬁﬁfon

At the conpletion o e esca atlon
mai nt enance t he&?fpyhe invepsieni ig efmsahp¢ QéshngaameetthaNCﬂWangatlent s

MID or at tdwmiRXsEEPLAgSE She3Q éué%smb h??ebhb@ahm%% t2f

achj eved. ance th was contlnue Sease progression

or ot her crghepiéﬁmﬁ??hntgﬁﬁ % B2 R FN'°°“3-_ Most preferably, a
therapeutically effective amount of IFN~-con; is
administered.

The phrase “reduc1ng or elimlnating one or
more side effects associated w1th interferon
10 administration” is believed to. be clear and
understandable to those of ordinary skill in the
relevant art. Generally, one may use any of a variety
of measures of ﬁnmber and degree of severity of side
effects associated with interferon therapy to determine
15 whether the side effect profxle ‘is dlfferent from one
interferon- to another One suxrgble interferon for
comparative purpeses with conseﬁeus interferon is
Intron@iAq interferon alfa-2b, sold by Schering-Plough.
A convenlent way of rat;ng severity of side
20 effects is to use a standard scale such as that
accepted by the WHO (World Health Organization). The
scale, wh;ch lS currently w;dely used by clxnlclans,
utilizes grade levels of side effects as follows
grade I, mild; grade II1, moderate. grade III, severe:
25 grade 1V, life threatenxng. Altﬁough there is some
subjectivity involved in these. ratings, if the same
cllnlc;an is regrng groups of pe ients, a comparison of
side elfect prdfiles between two' drugs may be valid and
acceptable to deEtors. To make”'-comparison} doctors
30 will frequently look at whether

dministering a given
drug at a given dose level relets in a dose-limiting
toxicity (DLT)., A DLT occurs when a patient judges a
side effect as intolerable Wheﬂ this occurs, a doctor
may either reduce the dose (typically by 3 million

35 units in the se of Intron® A-or consensus interferon)
or take the patient off of the drug for a period of




the patient fromthe study. Duri ng nmai nt enance t herapy, t wo

.ipterferon dose reductions as a result of toxicity ;

After two dose reductions, no further interferon dosing ﬁiﬁﬁiﬁmg ia 1 'S
were allowed and patients requiring further reducti n$ were wi t hdrapn
fromthe program An exception to this procedure was|wdh00Ae19%
dose-limting ~toxicity was neutropenia (ANC [err] 1 0(/nn{err] on two
days of 35 an approximately one week perigd)l. In this|istance, L h

patient was allowed to remain in the study w thout

time followed by resuming administratzon at the same or
a lower dose. In any case, whenhg DLT is encountered,
the result can be a_sub-optimai_t;eatment regime with
less than optimal efficacy.’ Thﬁé} another way of

5 expressing a reduction in sxde eftects is to refer to a
reduced number of DLT's at a given dose level. A
comparison of DLT's is presented for Intron® A and
consensus interferon in Example 3 Although other
measures of side effect proflles may be employed, the

10 result is the same: as compared_to other interferons,
especially alpha interferons such as Intron® A and
Roferon® (Hoffmann La Roche), consensus interferon
results in fewer DLT's and, generally; a patient that
feels better at all dose levels that are useful to

15 treat diseases.

Sultable conditions for treatment with IFN-
con xnclude a variety of cell prollferatzon disorders,
particularly various cancers. These disorders include,
but are not limited to, hairy caii leukemia, Kaposli’s

20 Sarcoma, chronic myelogenoﬁs leukemia, multiple
myeloma, superficial bladder cancer, skin cancer (basal
cell carcinoma and malignant melanoma), renal cell
carcinoma, ovarian cancer, low grade lymphocytlc and
cutaneous T cell lymphoma, and’ glxoma

25 Other conditions suxtrble for treatment with
IFN-¢con include a varlety of v1ral diseases. These
dlseases include, but are not limited to, hepatitis A,
nepatitis B, hepatitis C, non-Aa, - non -B hepatitis (other
than hepatitis B or C), Epstein—Barr viral infection,

30 HIV infection, herpes virus (EB e

ML, herpes slmplex),
papillomé, poxvirus, picorna vi ; adeno virus, rhino
virus, HTLV I, HTLV II, and huﬁangroﬁavirus.

IFN-con may be_used:al_he or in combination
‘with other therapeutics for the'%@eatment of the

35 indications described herein. lfai example, IFN-con may

be administered in conjunction w;th a therapeutically




- 19 - further reduction in interferon dose, but r-net Py
.was initiated at 1 [err]g/kg body weight per day, ° adm|1Rﬁ&mﬁggﬁ "TSEEET
suchtaneoust, to patients not receiving r-met GCSF. Fo atrTents
already in the r-met GCSF 5 ‘treatnment group, the dose of r- tQ§§ﬁj ?6

adm ni stered was - escal ated to the next highest |evel ( ncrease 0

1 [err] g/ kg/day). C. Patient Selection 10 et 0l 0f |

49 patients have been enrolled in - 11 -

10

15
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30

35

“effective amount of one or more chemotherapy agents

such as busulfan, S-fluoro-uréci}'(S-FU). zidovudine
(AZT), leucovorin, mélghalan,_pgédnisone,
cyclophosphamide, dacarbazine,_éisplatin, and
dipyridamole. IFN-con may alsQ:pe given in conjunction
with cytokiﬁes such as interledkin-z (IL-2).
A therapeutically effective amount of IFN-con

may be administered in comb1nation with a
therapeutically effective amount of one or more factors
that stimulate myeloid differentiation so as to
overcome the effects of myeloaﬁppzeasion observed
during interferon treatments. Such agents include, but
are not limited to, G-CSF, GM-CSF, IL-1, IL-3, IL-6,
erythropoietin and SCF. Stem cell factor (SCF’)
stimulates.thé proliferation of'early hematopoietic
progenitor cells and has been described in U.S. Serial
No. 573,616, the disclosure of which is hereby
incorporated by reference. A pfgfsrred agent is G~CSF.

~In Examples 1 -3 pfovided below, it is shown

that IFN-con; is an effective antiproliferative agent

against hairy cell leukemia and AIDS-associated
Kaposi's Sarcoma.

The anti-proliferative activity of IFN-conj
and INTRO&G'A.assayeﬁ on Eskol cells, a hairy cell
leukemic cell line, is shown inﬁﬁxamplell. It is shown
that IFN-conl has greater anti-pioliferative activity

than Intron@ih over a wide range of concentrations.
Similat- results were obtalined when IFN-cony was

compared to Roferon@hA Theseszsults indicate that
IFN-con) has greater therapeutic efflcacy when

administered at the same conce 'ations as Intron® A.
Alternatively, lower concentratans of IFN-conj are

required to demonstrate therapeutxc efficacy equivalent
to that of Intrqn@ A.

Example 2 describes a,comparative study of
IFN-con; and INTRON-A in the treatment of AIDS-



the study. An i

—af-ter—Apeti-ng-
al,l inclusion and exclusion criteria. The significaiﬂﬂﬂﬂ“ﬂﬁﬁENﬂTSﬁEﬁT

inclusion are s
hi st opat hol ogi c
cut aneous or or
CD4 | ynphocyte
20

the study are a second occurrence of G ade 3 or greater—toxrcrty duri

ndi vidual is enrolled in the study only

erologically 15 docunented H V infectiop,
ally confirnmed Kaposi's Sarcoma with
al | esi on(s), acceptable immune funcg
| evel s) and under AZT treatnent. for |ess
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patients receiving both and IFN-con; and GCSF achieved
higher doses of IFN-conj than those patients receiving
IFN-con; algne (see Figure 8). 'In this study, all
patients received AZT as part of their treatment of HIV
infection. AZT administered alpne‘is not effective on
Kaposi’s Sarcoma
- IFN~-con; was demonstrated to be ;safer than

INTRON-A as judged by the reduced frequency of Grade 3
toxicity when IFN-con; was admznistered Treatment
with IFN-conj showed a reduced incidence of neutropenia
and liver dysfunction compared to INTRON-A treatment.
while treatment with IFN-con; and r—-metGCSF completely
eliminated Grade 3 toxicity {see Table 2).

| Exémple 3 shows daté,qbtained from clinical
trials involving patients infecﬁéd with hepatitis

Also provided for aré pharmaceutical

compositions comprising a therapeutically effective
amount of IFN-con together with'pharmaceutically
acceptable carriers, adjuvants, diluents,
preservatives and/or solubilizers. Pharmaceutical
compositionsfoﬁ IFN~con includéidiluents Of various
buffers (e. g.; Tris-Hc1, acetaté; phosphate) having a
range pf pH and ionic strength, carrlers (e.g., human
serum albumxn), solubilizers (e g , tween,
polysorbate), and preservatives (e.g., thimerosol,
benzyl alcohol). 1In general, qgmponents of
pharmaceutical compositions caﬁfpe selected from
among those cohmonly employed;wifh interferons and
other antipfqliferative or ant.:

wviral agents and which
are known to those skilled ingﬁﬁé art. A
pharmaceutiggxﬁcomposition of iEN-con is supplied as
an injectabligsolution or as a:iyophilized powder
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30 Usi ng the dose escal ati on schenme descri be ahave for
weeks J1-9 of study, followed by maintenance “therapy i@m1g§$gﬁﬁ¢§@$§WYﬂ
when appropriate, the first and current nedian MIDs
| FN- Con[err] for the three treatment groups were determqgcb@flqgg%re
shown in 35 Figure 8, Each group consists of 15 patients.
(Intron A and AZT) attained a flrst MID during dose
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which is reconstituted in an appropriate diluent

- prior to injection.
A therapeutically effective amount of IFN~-con

can be determlned by one skilled in the art taking into
account such variables as the half—life of IFN-con
preparations, route of administraﬁion and the condition
being tested. In general, a therapeutically effective
amount of IFN-con for the treatment of a cell
proliferation disorder will be in the range of 2 x 106

to 60 x 106 units per patient administered several times

per week. Doses in the lower part of the range are
effective in the treatment of hairy cell leukemia while
doses in the higher part of the range'are suitable for
the treatment of Kaposi's Sarcoma. Therapeutically
effective amounts of IFN-con will prefe:abiy result in
tumor remission of 20-B0% depending upon the specific
tumor type for a period of at least six months. In
general, a therapeutically effective amount of IFN-con
for the treatment of a viral condition will be in the
range of 3 x 106 to 30 x 106 units, preferably 6 x 106
to 15 x 106 units, per patient, administered several
times (e.qg., 2-7, preferably 3) per week. _

The route of administration will preferably
be by injection into the blood of a mammal where the
injection may be intravenous, intramuscular,
subcutaneous or intralesional. Administration may

also be by oral or nasal routes. The suitability of a -

given pharmaceutical composition for a given route of
administration will be apparent'to one skilled in
the art. .

The following examples are offered to more
fully illustrate the invention but are not to be
construed as limiting the scope thereof.
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i n dasickreliferative Activity of IFN-con)

The anti~proliferative activity of IFN~con}
and Intron® A was tested on the Eskol cell line, a hairy
cell leukemic cell line isolated by Dr. E. Srour at the
Indiana University Medical 5cppol. Three ml cultures of
Eskol cells were incubated in RPMI medium (Gibco) at
37°C in 5% CO2 containing 10% fetal calf serum for
12 hours at 1 x 105 cells/ml. IFNéco.nl or Intron® A
(Interferon alfa 2b; Schering Corp.) was added to a
final protein concentration of 0.1 to 100 ngs/ml in
100~ul of media. The protein concentration of IFN~-cony
was determined by a Bradford protein assay (Bradford,
Anal. Biochem. 12, 248-254 (1976)) while the

.concentratibn of Intron® A was calculated from the
specific activity (2 x 108 Innﬁrnational units/mg
protein)'and unit concentration supplied by the
manufacturer. The number of viable cells was determined
at 24 hour intervals by exclusion of trypan blue
(Sigma). 100 pl of IFN-con; or Intron® A were added to
the indicated final concentration at 24 hour intervals.
Viable cell counts were an average of four independent
experiments with each experiméiﬁ having duplicate
samplegs. Variation in cell coﬁﬁts ranged from about 5%
at 24 to 48 hours to about 2% f longer time points.

The results shown in Figures 1-7 are ratios of viable
cell counts in the presence or-absence of interfexon at
various times expressed as percentages.

The viable cell coun“;was confirmed by
measuring the incorporation of: i fthymidine into Eskol
cells incubated in the'pfesenéébe IFN-con) or
INTRON-A. After the 120 hour incubation period, a
200 pl cell suspension was withdrawn and incubated at
379C for three houis in the prggence of 5 uCi/ml




| 15 TABLE 2 REP ACEN&NZ&LFET

- Pronpting Dose Reductions ' In Thye
T &Goups 20 __— Frequency of -Qccurre 67%8&Fﬁb96
| FN- Con[ err] . Intron A | FN-Con[erjr ]t and
r-met GCSF* 25 - G ade 2 20 7 : 5
I nt ol erance (Flu-like synd‘o&§9‘30

3H-thymidine (Amersham). The cells were harvested
using a Camb:idgg cell harvester.(Cambridge
Technology)}*ﬁashed seven times with distilled water
and twice with 95% ethanol and the amount of

5 3H—thymidine'fncorporated was determined by liquid
scintillation counting. The observed uptake of
3H—thymidiné'by Eskol cells incubated for 120 hours in
the presence of IFN-con; or Intron®'A was proportlonal
to the cell v1ab111ty count.

10

EXAMPLE 2

15 o :
A randomized, open-label study to evaluate
the safety and tolerance and to define the maximum
tolerated dose (MID) of IFN-con; and Intron® A was

undertaken. IFN-conl and Intron® A were each
20 administered in combination with zidovudine (AZT) to
| patients with:AIDS—associated KS. 1In addition, the
safety, tolerance and MTD of IFN-con; was determined
when administered in conjunction ﬂith AZT and E. coli
produced recombinant granulocyte colony stimulating
25 factor having a:methionine residue at the amino
terminal end df the polypeptide (r-metGCSF). The three
treatment grogés in the study weré:

1. Intron® A and AZT
30 2. 1IFN-conj; and AZT
3. IFN-conj;, AZT and r%@etGCSF.
At least 12 evaluable patients are lncluded in each
treatment group. '
35
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*Percentages for IFN-Con[err]_ IFN—COn[err] and r-net GCSF
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30 x 10[err] TUw {h{no a

verse
A.

IFN-con; was produceﬁfin E. coll using
methods described in U.S. Patent Nos. 4,695,623 and
4,897,471, IFN-con; was purified by procedures
generally described in Klein et?alQ,'angxa (1988) .
subcutaneous administtation in ﬂhe;current study,

IFN~-con; was supplied as a sterile protein solution in

dilution was

For

If required,
made into sterile saline.

Z2idovudine (AZT) was purchased from Burroughs-
Wellcome Co. and used as directed-oh the package insert.

Intron® A was purchased from Schering Corp. as
a sterlle, lyophilized fo:mulation which was resuspended
in diluent as. directed on the package insert.

r-metGCSF was produced in E. ¢oli using
methods generally described in U.S. Patent No.
4,810,643, the disclosure of which is herein
incorporated by reference. r-metGCSF was prepared as a
sterile protein solution in 10 mM sodium acetate,
5% mannitol and 0.004% Tween 80 at pH 4.0 at a
concentration of 0.3 mg/ml. If required, dilution was
made into sterile 5% glucose in water (DgW).

B. Dosage and Schedules

s s, o 5]

AZT. AZT was admin“ﬁ%ered to all patients at

a fxxed dose of 100 mg. orally every four hours while

the patient is awake for a tota; of five doses, or

500 mg, daily. | T
' x-metGCSE. For those patients iandomized to

the treatment group including ¢ @etGCSF, doses of

r-metGCSF were 1 pg/kg body wemghi per day, administered

subcutaneously as a single bolus injection. 1If

necessary, this dosage was incgéased in increments of

1 pg/kg/day (not to exceed 6 pg/kg/day) or decreased in




Since the study was initiated, no patients have been

.resulf of toxicity clearly resulting from the adm ni gtrjation o

f Intr
A or |FN-Con[err]. 5. F Determination of efficacy of IFNJZ(‘B(EEH?% amd
| NTRON- A treat ment Antitunor response. Antlitunor respon
wer e assessed after faur nonths of teeatpment using the AIDS 10
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decrements of 0.5 pg/kg/day or less, as appropriate, in
order to achieve the absolute neutrophil count (ANC)

target range of 5,000 to 15,000(mm3.
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Inrterferon. Patients received either IFN-con, .

Intron® A according to a dose escalation scheme.

Dosage'was based upon equal units of either interferon.
However, because the specific activities of the two
interferons are different (2 x 108 IU/mg for Intron® A
and at least 1 x 109 IU/mg for I?N—conl as determined by
the antiviral cytopathic assay described in U.S. Patent

No.

at

4,695,623), the amount of protein by weight (in mg)
any given dose will be different for Intron® A and

IFN-coni;. The dose escalation scheme used is shown
below in Table 1. The dose in mg of protein .
corresponding to each dose level in IUs {8 also shown in
Table 1 for each interferon.

TABLE 1

Dose Escalation Schedule for Intron® A and IFN-Conj

Dose Dose x Dose in mg Protein
Level 106 1U INTRON® A IFN-Cong
1 0.015 0.003
.2 9 . 0.045 0.009
-3 12 B 0.060 ~ 0.012.
iq 15 | 0.075 0.015
5 18 . 0.090 0.018
6 21 . 0.105 0.021
7 24 | 0.120 0.024
8 27 : 0.135 0.027
9 30 S 0.150 0.030
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Patients in each of the three treatment groups

shown above were administered IFN-conj; or INTRON-A

starting at dose level 1 daily for one week before
escalating to the next highest dése level. Dose
escalation occurred on days 8, 15, 22, 29, 36, 43, 50
and 57. Escalation continued until each patient reached
an MTD or the maximum daily dose of 30 x 106 I1Us of
interferon was achieved. The MTD for an individual
patient was defined as the dose“ievel below that at
whlch dose—limltan toxicicy occurs. Toxicity was
graded on a scale of 0 (no toxicity) to 4 (acute
toxicity) using criteria establ;shed by the World BHealth

Organization and described further in Miller et al.

(Cancer 41, 210-211 (1981). Dose-limiting toxicity was
defined as a Grade 3 or Grade 4 adverse event judgéd to
be at least possibly related to interferon. Fever and
chills lasting less than 24 hours, fatigue, headache, or
Grade 2 or less toxicity were not used in defining the

~ MTD unless they were determined to be intolerable to the

individual patient.

At the completion of the escalation phase,
patients were continued on maintenance therapy
consisting of daily dosing at either the patient's MTD
or at the maximum dose of 30 x 106 IUs if that was
achievéd Maintenance therapy was continued until
disease progression or other crxterxa warranted removing
the patient from the study. L

During maintenance thé?apy, two interferon
dose reductions as a result of ﬁbﬁicity were permitted.
After two dose reductions, no fuxther interferon dosing
modifications were allowed and ﬁatients requiring
further reductions were withdrﬁ?§-£rom'the program., An
exception to this procedure wégi@hen the dose-limiting
toxicity was neutropenia (ANC $1000/mm3 on two days of
an approximately one week peripdj, In this instance,
the patient was allowed to remain in the study without



25 Admi ni stered to Patients having Hepatitis C ( CMENT SHER
I nmproved Dose Tolerability. Treatnment with Fg%%éggé&ﬁékéﬁgéggns
" causes several side effects which can limt the absqéggiyp%%ﬁg
patients can be given for 30 treatnent for a specifijc |di ! s¢ gide
effects i nclude: flu-like synptons, diarrhea, myellosuppression,
el evated liver function tests, and nmental -status changes. These
toxicities are rated according to the - O (Wor | duHealt-h—Ogartzat+on)
scale as; grade | 35 (mld), grade Il ( rate), grade Il (severe) and

grade IV (life ftur}:rt%aérenrlenaq}étizonmicnl ti.ln(?'.sc-nrf eorrgnt )&%%ec:n%ut i:'-metGCSF
thérapy was initiated at 1 ug/ké body weight per day,
administered subcutaneously, to patients not receiving
r-metGCSF. For patients already in the r-metGCSF
5 treatment group, the dose of r-metGSCF administered was
escalated to the next highest level (an increase of
1 pg/kg/day) . '

C. Patient Selection
10
A total of 49 patients have been enrolled in
the study. Aan individual is enrolled in the study only
after meeting all inclusion and exclusion criteria. The
significant criteria for inclusion are serologically -
15 documented. HIV infection, histopathologicaily confirmed
Kaposi's Sarcoma with measurable cutaneous or oral
lesion(s), acceptable immune function (as measured by
CD4 lymphocyte levels) and under AZT treatment for less
than one year.
20 Anong the reasons for the withdrawal of a
| patient from the study are a second occurrence of
Grade 3 or greater toxicity during the dose escalation
phase, a third occurrence of dose-limiting toxicity
after the individual patient's MTD has been determined
25 and the patient is on maintenance therapy, or a
progression in KS.

D. QDetermination of MIDs for IFN-con; and Intron® A

30 © Using the dose escalation scheme described
above for weeks 1-9 of study, followed by maintenance
therapy and dose reduction when appropriate, the first
and current median MTDs of INTRON-A AND IFN-Conj for the
three treatment groups were determined and are shown in

35 Figqure 8. Each group consists of 15 patients. Group I
(Intron® A and AZT) attained a first MID during dose



- 22 - interferon treatnent can range fromgrade | tdﬂﬁﬁg@EibM?[;T:”i
Any toxicity during type one interferon treatnent judged to-be

non-tol erabl e by the patient or physician wll resul t] ijn @Zqﬂsﬁ‘ 9
reduction or dose schedule 5 nodification. These dose npdifTcaty ﬂ% 6can
| ead to sub- optinal treatment reginmes a@hich result ijnlless than

opt i mal efflcacy Consensus interferon al Fows for optji mal dosing to be
achi eved and §2§5 d qu%(é urse. of treatnent ‘wi-thott
acconpanyi ng do3 #q%(ﬁ"§w®'59%ﬂ%“t MTD of 6 x 106p

clinical trialFUQun&r@GnséhstﬁfﬁannfeamﬁjAzE) attabtaedcBiostcandpatitis C
Infection was krledt®Mrs of 15 x 106 IUs; and Group 3 (IFN-con;,

r-metGCSF and AZT) attained first and current MTDs of 24
5 x 106 IUs and 21 x 106 IUs, respectively.

£. Evaluation of safety of Intron® A and
IFN-Con). treatment '

10 The safety of Intron® A and IFN-Con; treatment
was determined by the severity of adverse effects that |
required interferor dose reduction. The results are

summarized in Table 2.

15 : TABLE 2

Toxicities P inq I Reduct i

In _Three Treatment Groups
20 Frequency of Occurrence (%)
IFN-Conj
Intron® A IEN-Cony ™ and r-metGCSF*
25
Grade 2 20 70 65
Intolerance
(Flu-like
syndrome)
30 - B
Grade 3 40 10 0
Neutropenia
Grade 3 30 10 0
35 Liver function
tests

*Pexcentages for IFN-Conj and IFN-Coni and r-metGCSF

treatment groups do not add up to 100% because some

40 patients in these groups reached the maximum dose of
- 30 x 106 IU with no adverse effects,




study the effects of several doses of the drug. Patient —dal-a—f+em
.consensus interferon treated patients were 15 conpared |{REPHACEMENIVSHEET

patients with simlar disease and - denogr aphi ¢ char aqt gristiTs; ed
wi th either I nterferon-al pha 2a (Rofefon) or Interfgr
(Intron[err]A) by the sane principal investigator.
Design. The study included at |least 20 30 patients infdct | \
exhi biting el evated (at | east 1.5 timgRlthwe upper lijnit of normal).

al ani ne transferese (ALT: a liver enzyne) |levels; tHeupper T

21; OInor nal | : n th:cm_c&t e ]lcstzugfy :nél& ijWiitliatRe, no p&idibin'tg.t %hv(e?*%e@i{ n).
itionally, efficacy o onlerr ua y suri
antiviral act|VFde%éLWH§f %y§%§ é%ﬁﬁga §§GF q3€1 §P i ng
t he cour sethet meltimergt ratiion lof lnenmN@chlodaIEN+Con1HCV clinica
studi es of other reconbinant interferons-al pha, specifically

recombi nant_interferon-al pha-2a (Roferon) 30 and al pha-2b (Intron[err] A
was conpar €¥l wiEt-h @gtermination of efficacy of IFN-con

Antitumor responge. .Antitumor responses were
assessed after four months of treatment using the AIDS
10 Clinical Trials Group (ACTG) Oncology Committee's
standard response criteria (Krown et al. J. Clin. Oncol.
2, 1201-1207 (1989)).

Immupe functions. CD4 lymphocyte c¢ounts are
15 taken every month for six months during the study to
evaluate patients’ immune response to HIV infection.

In all three treatment groups, the Kapaosi’s
Sarcoma lesion responses and CD4 lymphocyte levels
20 were equivalent.

EXAMPLE 3
ke — s )
25 Administered to Patients having Hepatitis C (HCV)
Improved Dose Tolerability. Treatment with

type-ohe interferons causes several side effects which
‘can limit the absolute doses patients can be given for

30 treatment for a specific disease. These side effects
include: flu-like symptoms, diarrhea, myelosuppression,
elevated liver function tests, and mental status
changes. These toxicities are rated according to the
WHO (World Health Organization) scale ag; grade X

35 (mild), grade II (moderate), grade III (severe) and
grade_ﬁv {life threaténing). Toxicities from type one
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interferon treatment can range from grade I to grade IV,
Any toxicity during type one interferon treatment judged
to be non-tolerable by the patient or physician will
result in a dose reduction or dose schedule
modification., These dose modifications can lead to sub=-
optimal treatment regimes which result in less than
optimal efficacy. Consensus xnterferon allows for
optimal dosing to be achieved and ma;ntaxned over the
course of treatment without accompanying dose limiting
toxicity of any grade. _

A clinical trial using consensus interferon to
treat chronic Hepatitis C infection was initiated to
sthdy the effects of several doses of the drug, Patient
data from consensus interferon treated patients were
compared to data from patients with similar disease and
demographic characteristics, treated with either
Interferon-alpha 2a (Roferon®) or Interferon-alpha 2b
(Intron®A) by the same principal investigator.

Study Design. The study included at least
30 patients infected with HCV exhibiting elevated (at
least 1.5 times the upper limit of noimal) alanine
transferese (ALT: a liver enzyme) levels; the upper
limit of normal in this study is 35 milliunits per.
milliliter (35 mu/mL). Additionally, efficacy of
IFN~-con; was evaluated by measuring antiviral activity
via PCR analysis and by measuring ALT values during the
course;of treatment. Finally, historical data from HCV
clinic%l studies of other recombinant interferons—alpha,
specifically recombinant interferon-alpha-2a (Roferon®)

and alpha-2b (Intron® A) 'was compared with data

resulting from this study with respect to safety and
changes in ALT values.

Eligible patients were enrolled into one of the IFN-con,
dose cohorts summarized in Table 3.



Table 3 | FN-con[err] Dose in MIlion Units (M)
week* No. Patients 5 3 o

-5 ¢ 6 3 _— 5
3 5 : 12 o -3
10 15 : 3 ' 5
separated by at |east 48 hours Dose @3horts were enrdlled
sequentially with two-week 15 intervals-between the cohor
Specifically, five Table 3

IFN-conlDose in
m__;sm_ﬂnu.s_mmm.esa_dax_ﬂe_e&* No, Patients

5
3 3 5
6 3 5
9 3 5
12 3 5
10 15 3 5

* Doses separated by at least 48 hours

Dose cohorts were enrolled seqﬁéntially with two-week

15 intervals between the cohorts. Speciflcally, five '
patients were entered into the flrst cohort and were
evaluated for a two week safety period if no Grade IIIX
or higher toxicity attrxbutable ‘to IFN-con; was observed,
five patients were entered into the next cohort (6 MU).

20 However, if any patient was ob#étved to have Grade IIL
or higher toxicity attributable to IPN-conL three

~additional patients were enteréd into the first cohort
and were evéluated for two weeké. If no additional
Grade III or higher toxicity attributable to IFN-con,

25 was observed;'patients were théﬁientered into the next
cohort. (6 MU), but if ény additi&nal Grade III or higher
toxicity attributable to IFN—céhf was observed, patients
were net entered into the next-h;gher dose cohort (6
MU). Escalation to the 9, 12, 15, 18, and. 24 MU cohorts

30 proceeded according to the sam'“'ules outlined above,

In addition, if two or more patients experienced Grade
III oxr higher toxicity attr;butéble to IFN-con; at any
dose level, no additional pat;en;s_were enrolled in that
cohort, and patients already onlétudy treatment in that

35 cohort or at a higher dose level were dose reduced to

the dose level below that at which two or more Grade IIIX
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patients were entered into the first cohort and were evaIJat for g

.two week safety period if no Gade Il or higher toxicity al Qﬁﬁfﬂﬁ6e
t'o | FN-con[err] Was observed five patisgnts were entere nto the next

cohort (6 MJ). 20 However;. .if any patient S observed to have G&rade T1
or higher toxicity attrlbutable to FN-con[err]. three ecddi.tional
patients wer @& bgberi Maxipbt ipsspcsatrsed. Howeviesie additiosa) or two

e cont or ) FAELEAEE ey cERERRuL bod diERINEN i 514 BBl kD

cohort[err] (unraﬂd;t&mmak'amy auélummuﬂléyaﬂebenbwnthnghat which two
toxicity attributable.to. . F[\ljgg éeri] &./{'a x( gigﬁgat%%%?ﬁﬁﬂon }[N(e;r;ahgog

entered i nt o Phd"AERt Gﬁl- )
12, 15, sl8, and 24 NU co 'rts 30 proceeded according to the same rules .

outllned above, ‘addjtion, if_ two nore patients exgerlenced G ade

111 or hi gherni oXi EPP}%"{:H‘E)U?QBI oL d'-hq:l\?%ﬂfsﬁr pxpexignced ajhxadeyel
no addltlonalxmttentlmw caepEebhedrle tt’n@tnz'm--con1 during or after

the two~wggf nitlal evaluation, IFN-con; was withheld

[

un;il'thezhex;_3ty diminished to Grade II or less.

10 Tredtmentfaés then resumed at the next-~lower dose-level,
2 ":as receiving the 3 MU dose at the time
of the Gradf IIT toxicity, treatment was resumed at 2
MU, If any“pat;ent experienced a Grade IV toxicity

attributable to IFN-con,, the patient. was withdrawn from

15 study. Patxents were allowed to undergo three dose
reduhtions,; jg'the course of study treatment (but not
dosé@—reduééa Béle a dose level of 2 MU). Any patient
requiring a

ourth dose reduction for toxicity would be

: f. study treatment. Fever and chills

20 lastingileé han 24 hours, fatique, headache, or Grade

s ;q;ty were not considered dgse-limiting

éeéfthey were determined to be intolerable
~to the 1nd1v;du“d-patient. The drug was home-
admxp;ste:quby:either the patient or a third party

25 {afterxr shddéééf, B

II or lessdt_
tOXlCltleS“u_

,icompletion of training).

xluated at three months for response
ﬁgl_changes.

Patlents were e
based on-AL ;

30 - Resules:
Patients Qér:'entered and enrolled into the cohorts
described é L . No dose limiting toxicitles were
observed 1n an patients during the £irst two weeks for
the 3, 6, 9;and? :;MU dose groups respectlvely One

35 dose. llmltlng tox:city was observed in one patient
rece1v1ng 15 MU.Wlthln the first two weeks of dosing.
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at a
hi gher, dose | evel were dose reduced to ~the dose - at
which two or nore Gade |11 or higher tgx CIL}@E Sg di.
Howeveér, additional patients may continue to be én o Jd% "k otal
of 10 additional) at the dose | evel ‘bel.ow that{al _which two or
nore Grade 11l or higher toxicities occur 49 =5 f a patient in any of
the cohorts experienced a G ade

The - observed coxic;ty was Grade II intolerable "flu-
like" symptoms. The patient was dose reduced to 12 MU.

Dose limiting toxicities for the 12 week treatment
period for each of the cohorts and the historical
IFN-alpha 2 patients were as follows:

Table 4
(Million Units)
n=4 3 | 0 -
n=5 6 0 -
n=>5 9 0 -
=5 12  20% "Flu-like"
n=5 s 20% "Flu-like"
n=19 3 MU IFN-alpha 2 32% "Flu-like"

As illustrated by thé above table,'patiénts receiving
IFN-conl at doses’between 3 andils MU three times weekly
experienced fewer ‘dose llmxtlng toxic1t1es than patients
receiving IFN-alpha 2. Since IFN-alpha 2 is only
approved up to 3 MU for this lndlcatlon, it was not
possxble to make a clinical comparison at higher dose
levels of IFN-alpha 2. However, it is expected that the
number of DLT's would be substaptlally higher for IFN-
alpha 2 at higher dose levels.;;



1l toxicity attributable to IFN-con[err] during or after t he two-week

injtial evaluation, IFN-con[err] was w thheld until the toxicity

di m nished to Grade 1l or less. 10 Treatnment was then resuned at the
next - l'ower dose-| evel . |f the patient was receiving thf 1 ! t

the tine of the Giade 111 toxicity, ‘treatnment was res &MEMENTOSHEET
I f any patient experienced a G ade IV toxicity " attribu le to

| FN-con[err], the patient was withdrawn-f egmn=15 study. | @M BC Ty

al l oned to undergo three dose reductions . during the course of study
treatment (but not - dosed-reduced beklgyj;a @ose |evel of] Z=VM—#Any

pati ent requiring a fourth dose reduction for toxicity_would be

wi t hdrawn from study treatnent Fever and chills 20 Iasting | ess than
24 hours, fatigue, headacRes; & af ok atmeéhtyy were not
consi dered dose-limting toxicities unless they wer e detern1ned to be
I nt ol erabl e to the individual patient. The drug was hone-

admi ni stered by eitherRose gfitIRNiconl a third party  Response Rate *
(Million Units)

n=4 . 3 | _ 25%
n=5 6  60%
n=5 9 | 80%
10 n=5 122 | 604
a=1 15 | 75%
n=19 3 MU IfN-alpha 2 | 47%

* Complete plus partial responsés

15 , _
As illustrated by the above table, patients receiving
IFN-con; at doses between 3 and;jﬁ MU three times weekly
had ALT response rates that were -at least as qood'as
those observed with 3 MU of IFNQélpha 2,

20 :
The above demonstrates that treatment with'IFN—conl
results in a favorable effxcacy rate with greater drug
tolerability compared to treatm;nt with IFN-alpha 2.

25 + o

While the present 1nventlon has been
described in terms of the prefelw.d embodiments, it is
understood that variations and;mf;ifications’wlll occur

30 to those skilled in the art. &héiefore, it is intended
that the appended claims cover. all such equivalent

variations Whlch come within the scope of the invention
as claimed. =
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receiving 15 MJwithin the first tw weeks of dosing.'

1. A method for treating a patient having a
condition treatable by an interferon while reducing or
eliminating one or more side effects associated with
interferon adminisnration,'whiéh comprises
administering to said patient a therapeutically
effective amount of a consensus human leukocyte
interferon. |

2. A method according to Claim 1, wherein
said condition is a cell proliferation disorder or a
viral disease,.

3. A method according to Claim 2, wherein
Sald viral disease is hepatitis A, hepatitis B,
hepatitis C or hepatitis Delta.

4. A method according to Claim 2, wherein
said viral disease is selected from the group

consisting of human immunodeficiency virus, herpes

virus, papilloma, poxvirus, picorna virus, adeno virus,
rhino virus, HTLV I, HTLV II, and human rotavirus,

5. A method accordingjto Claim 1, wherein
said slde effect is selected f;Qm the group consisting
of headache, fever, chills, nausea, anorexia,

depression, and insomnia.

6. A method according to Claim 2, wherein
the cell proliferation disorder
or chronic myelogenous leukemiz

s hairy cell leukemia

7. A method according to Claim 2, wherein
the cell proliferatlon dLSOrder 1s Kaposi's Sarcoma.

HIIIIII IHIH Illll Hlll i




The observed toxicity was Grade |l intolerable "flu- REPL%QTﬁ@yWP“@Egﬂf

. The patlent was dose-reduced to 12 M. : Dose limt

4

t'he’ 12 week treatnent 5" period for each of the cohortfs fan t orji gal
| FN-al pha 2 patients were:asifollows: 67t6|€T %tf Tall e
FRE - 28 -
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”'f A%method according to Claim 1, wherein
the consensus human leukocyte lnterferon is selected
from the ggpupiganLStlng of IFN-conj, IFN-con2, and
IFN~con3. :

: :;A ‘method accordzng to Claim 1, wherein
the consens: human leukocyte interferon is IFPN-con).
Xﬁmethod according to Claim 1 wherein
the cphsehgus huﬁan-leukocyte interferon is a product

of procaryotic expression of an exogenous DNA sequence.

A method according to Claim 1, wherein

the therapeut lly effective amount is administered

orally, intrdv ;usly, intramuscularly, subcutaneously,

Lntranasallyu oﬂfintralesionally.

Aﬁmethod according to Claim 1, wherein

per patxent.

-13 ‘method accordlng to Claim 1, wherein
the therapeutlc liy effective amount of consensus human
leukocyte 1ncerfe£ n is from 6 x 106 to 15 x 106 units
per patmentL

14
the patient.

method accordlng to Claim 1, wherein
_human._

A method accordlng to Claim 1, further
comprxs;ng admzn;ster;ng a therapeutlcally effective

amount of a chemotherapeutic agent. : e
_ o This Sheet Has Been

L i




10 Dose O Per Cent DLTs 0 7@0Tcia9¢%
.(MIllLion Units) " . 0 n=5
6 - - va
12 lk|ié¥£'

20%

"Flu-1ike"

10

15

20

25

30

35

AR N AEAT 3. L e A0S EUS l FAA Ly )

=~ n=5 15

"Flu-1ike" NU | EN- al pha 2: 32%
16, A method according to Claim 1, further

comprising adminiétering a therapeutically effective
amount of G-CSF.

17, A-composition-coﬁprising a thera-
peutically effective amount- of consenSus human
leukocyte interferon and a pharmaceutlcally acceptable
diluent, adjuvant, carrler, preservatlve or
solubilizer, ' '

18. ‘A composition acqqtding to Claim 17,
wherein the consensus human leukboyte'interferon is
seleCted from the group cons;stzng of IFN~-coni, IFN-
conz, and IFN-con3.

13. A composition according to Claim 17,
wherein the consensus human 1eﬁkocyte interferon is
IFN~cony.

20. A composition according to Claim 17,
whereln the consensus human leukocyte interferon is a

product of procaryotic expression of an exogenous DNA
sequence.

21. A composition according to Claim 17,
which is suitable for administration orally,
intravenously, subcutaneously, iﬁi:anasally,
intramiscularly or intralesionally,

22. A composition accordxng to Claim 17
which is supplied as an znjeccable solution or a
lyophilized powder. '

23. A composition according to Claim 17,

further comprlsxng a therapeut;cally effective amount
of G-CSF. A

Hllllll IIIIII lllll lllll ﬂ Illl
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20 As illustrated by the above table, patients receivin

doses between 3 and 15 MJ three times weekly experi

li'nmting toxicities than patients recei ving | FN-al pha

| FN-al’pha 2 is only - approved up to 3 MJ for this indiac

not 25 possible to nmake a'clinical conparigson at hlgher

of | FN-al pha 2. However, i s expected 1 T he

woul d be substantlally hi her for |FN al pha 2 at hlgher dose | evel s.
30 A method for treating a viral condition

with an lnterferon without resultlng in one or more
dose lxmlting toxxcxtles, which comprises administering
to a patxent Ln need thereof, a therapeutically

) effectlve amount of consensus human leukocyte
lnterferon._

25. A method for the treating a cell
prqliferatién;djsorder or a viral infection without
10 causing-siéﬁificant side effects normally associated
with intérfé%én;tberapy, comprising administering to a
patlent 1n need thereof a therapeutically effective
amount of consensus human leukocyte interferon

This gp,
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- 26 - Table 5 Response

- after 12 weeks of treat nent 5 Dose of | FN conl
" Respdnse Rate " (MlIlion Units) =~ n=4 NREPLACENEEH?SHEET
25% - n=5 6 ' ' 60% '
' 07 OCT 1996
-31 -
'ABSTRACT OF THE DISCLOSURE

METHODS AND COMPOSITIONS FOR THE ‘TREATMENT
OF DISEASES WITH INTERFERON WHILE REDUCING SIDE EFFECTS

Methods for the treatment of cell
proliferation disorders, viral infections, and other
conditions without causing significant side effects
normally associated with interferon therapy, involving

10 administering to a patient in}need thereof a
therapeutically effective amount of consensus human
leukocyte interferon are discIQSed. Also disclosed are
pﬁarmaceutical compositions of consensus human
leukocyte interferon.
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=5 9 80% 10 n=5~- 12

60% : n=4 15 _ 75% n=19 3 WJ
| EN-al pha 2 47% . * Conplete NEEMENT SHEET
responses 15 As illustrated by the above table, pat %EPLS i_“c\ftlﬁv; g

| FN-con[err] at doses between 3 and 15 MJ three tines ekl AL{T
response rates that were at |least as g 8as . those b:;eﬁ/?ag%hpﬁtﬁ VU
of IFN-al pha 2. 20 The above denonstrates that treagmpnf _with 1

| FN-con[ err]

Antiproliferative Activity of lFN-cqgﬁ_f;’g@;:-INTRON-A at 0.1 ng/ml |
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% decreass in cell count
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results in a favorable efficacy rate with greater drug
corrparedtotreatrrent W th | FN-al pha 2. 25

t ol er abi Iity'
*

; Wi |l e the:present invention has been

. terms ‘of the preferred enbodinents, it is under st ood
- and nodifications wll occur 30 to those skilled in th
. it is intended that the appended clZ8&ms cover all
i variations which cone within the scope of the invention.
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VWHAT IS CLAI MED | S:

fnterferon for

patient having a viral disease treatable by an

1

The use of a consensus human |

eukocyte

t he manufacture of a nedicanent for treating a

REPLACEMENT SHEET|
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Antiproliferative Activity of IFN-con1 and INTRON-A at 1 ng/mi
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~interferon while reducing or. elimnating one or nore side  effects

associated Wi th tnterferon adm ni stration, wherein the viral
di sease S hepatitis A hepatitis B, hepatitis C er hepatitis
Del t a. 2. A use according to daiml, -wherein the side effect S
~selected from headache, fever, chills, nausea, anor g, B
and i nsomi a. 3. A use according t&®& aim1, wherei }gif@,ﬁlt‘:T
070CT 1995

Antlproliferative Actlivity of l_EN-cohj and INTRON-A at 5 ng/ml

70

% decrease in cell count

10 , S ——
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" "Time (hrs) -

——O—— IFN-con1 5
——8-—— INTRON-AS

FIG. 4




human | eukocyte interferon is selected fromthe group

consi sting of

l-FN-conl, | FN-con2, and | FN-con3. 4. A use ‘according to Caimi1,

wherein the consensus ‘human | eukocyte iinterferon is | FN-conl. 5. A
~use according to Caim1, wherein the consensus mmw FE‘"E
interferon 1is a product of proy_aryotic e B gd Of. _an-8xpgenous
DNA sequence. 2/8 ° |

07 0CT 199

Antiproliferative Actlvity of IFN-con{ and INTRON-A at 10 ng/mi |
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- 28- 6. A use according to daim1l, wherein the nmedicanent is for

~adm ni stration orally, I ntravenously, intr Iscutartys _
" subcut aneously, intranasally, or . intralesionall ym&ﬁﬁ’ﬁm SHEET
6/8 07 0OCT 1996

Antlp;ollforatlve Activity of IFN-cont and INTRON-A at 50 ng/mi
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7. A use according to Cdaim1, wherein the nedi canent contains from 2

X 10[err] to 30 x 10[err] unlts per patlent 8. A use according to
C]Oal‘m 1, wherein the medi cament 6 6
cohntains from6 x 10 to 15 x 10 units per patient. i ng
to Caim1, wherein the patient is a {zﬁjm Aﬁ*_“’ ‘JT é

"7/8
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Antiproliferative Activity of IFN-con and INTRON-A at 100 ng/ml

80

%, dacreasae in cell count
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FIG. 7



. . contains a therapeutjically effective anount of a che

hu'rr_an. 10. A use according to Caim1l1, wherein the nedi REEEAGE}&@\H‘ §H§§T

agent . 11. "A use according to Claim 1, wherein the nedi chant al'sc

contdins a therapeutically effective anount of G CSF. 07 0CT 1996
' 8/8

Median Maximum Tolerated Doses
(MTD)(in miltion units)
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2. A use according to '..:;tl_aim_l,hwherein the viral disease is hepatitis A, hepatits B,
hepatitis C or hepatms Delta.

3 A use according to Clzum___l2 wherein the viral disease is selected from the group
consisting of hm_'iia__l_u_:_i'm_inunodcﬂciency virus, herpes virus, papilloma, poxvirus,
picorna virus, adeno vn'us, rhino virus, HTLV I, HTLV I and human rotavirus.

4, Amethod according to Claim 1, wherein the side effect is selected from headache,

fever, chills, nausea,anore)na, depression and insomnia.

5. A use according to Clalm 1, wherein the consensus human leukocyte interferon is
selected from the group consisting of IFN-conl, IFN-oon2 and IFN-con3.

6. A use according toClann 1, wherein the consensus human leukocyte interferon is IFN-

conl.

7. Ause accordmg to :Clalm 1 wherein the consensus human leukocyte interferon is a
product of procarybtnc-expressnon of an exogenous DNA sequence.

8.  Aupuse accordmg aim 1, wherein the medlcament is:for administration orally,
intravenously, ;ntramus__c__ularly, subcutaneously, mtranésally, or mtralesxonally

9. Auseaccordingto Cliim 1, wherein the medtcament bdntains from2 x 10 t0 30 x 10°

REPLACEMENT SHEET This Sheet Has Been R
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10,

11.

12,

A use ; accordmg laxm 1, wherein the medicament also contai

effective amount. ofa chemotherapeutxc agent.

13. A useaccordmgtoClaxm 1, wherein the medi

a therapentically

cament also contains a therapeutically

effective amount of G-CSF
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WHAT IS CLAIMED IS:
1. The use of a consensus human leukocyte interferon for

the manufacture of a medicament for treating a
patient having a viral disease treatable by an
interferon while reducing or eliminating one or more
side effects associated with interferon

administration, wherein the wviral disease is

hepatitis A, hepatitis B, hepatitis C or hepatitis
Delta. |

i

2, A use according to Claim 1, wherein the side effect
is selected from headache, fever, chills, nausea,

anorexia, depression, and insomnia.

3. A use according to Claim 1, wherein the consensus
human leukothe interferon is selected from the group

consisting of IFN-conl, IFN-con2, and IFN-con3.

4. A use according to Claim 1, wherein the consensus

human léukocyte interferon is IFN—con_l.

5 A use according to Claim 1, wherein the consensus
human leukocyte interferon is a product of

procaryotic expression of an exogenous DNA sequence.

LR
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6. A use according to Claim 1, wherein the medicament is
for admi;ni stration orally, intravenously,

intramusculaﬁly ’ subcutaneously, intranasally, or

intralesionally.
7. A use according to Claim 1, wherein the medicament
\w: ‘i} contains from 2 x 10° to 30 x 10° units per patient.
8. A use according to Claim 1, wherein the medicament
contains f-rcm 6 x 10° to 15 x 10° units per patient.
9. A use according to Claim 1, wherein the patient is a
human.
i, J 10. A use according to Claim 1, wherein the medicament
V also contai_t_xé__a therapeutically effective amount of a

chemotherapeutic agent.

11. A use accbi_:d;‘_.fng to Claim 1, wherein the medicament

————

also contains a therapeutically effective amount of
G-CSF.




