TREATI NG AVI AN | NFLUENZA | NFECTIONS 1 The present invention relates to the
use of a-interferon conposed of a mxture of naturally occurring
a-interferons or a synthetic, specifically configured, double-stranded

ri bonucleic acid (dsRNA) or both an a- interferon and a dsRNA, and
optionally other conponents for_the reparation of a nedi canent for

conbating the effect JREATINGAVEAN EWZ’@I SNF]EFF@QN(%SCH ption of the

drawings Figure 1 is a graph showi ng percent of control of influenza virus
infected cells by Anpligen(r) as in Exanple 2, and Figure 2 is a graph
show ng percent of control of influenza virjus infected cells by GCseltamyvir
as in Exanple 2. Description of the invention Described is the coordinated
use of both (1) an a-interferon, preferably a natural, nulti-species
a-interferon and conjointly therewith (2) a dsRNA for the preparation of a
medi cament for {he presentremvensiont helategnist the usesefociinterféron tdompedsed nf a

patients, includgi; u p,ﬁtag']?n i . I ur, :
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co-adnini strati 64VDi . e. substantially simultaneous or sequenti al

adm nistration of the a-interferon and of the dsRNA, or (ii) the

adm ni stration g.q,ﬁoangositiﬁg ioﬁngrising the a- interferon and the dsRNA
in combi nation ' tge d ition to

Figure 1 is a graph showing percent of control of influenza virus infected
cells by Ampligen® as in Example 2, and

Figure 2 is a graph showing percent of control of influenza virus infected
cells by Oseltamivir as in Example 2.

Description of the invention

Described is the coordinated use of both (1) an a-interferon, preferably a
natural, multi-species a-interferon and conjointly therewith (2) a dsRNA for
the preparation of a medicament for the treatment of the symptoms .
associated with AVI in patients, including human patients, infected the
AVI. Procedures for attaining a favorable therapeutic and clinical result
and compositions for accomplishing the same are described. Preferably the
dsRNA is administered with the a-interferon and preferably the dsRNA is
rly - r(C12Up, Poly A -Poly Uor rly ‘ r(Czs,G)n, in which r is ribo.

In the context of the present invention, what is meant by "coordinated”
use is, independently, either (i) co-administration, ie. substantially
simultaneous or sequential administration of the a-interferon and of the
dsRNA, or (ii) the administration of a composition comprising the a-
interferon and the dsRNA in combination and in a mixture, in addition to
optional pharmaceutically acceptable excipients and/or vehicles.



optional pharmaceutically acceptabl e excipients and/or vehicles 2 For

I nternal .adm nistration the a-interferon may, for exanple, be fornulated in
conventional manner for oral or rectal adm nistration. Formulations for

oral "adm ni stration include aqueous solutions, syrups, elixirs, powdlers,
granul es, tablets and capsules which typically contain conventional

exci pients such as binding agents, fillers, lubricants, disintegrants,
wetting agents, suspending agents, enulsifying agents, preservatives,

buffer salts, flavoring, coloring and/or sweetening agents. The a-interferon
conponent of the therapeutic procedures isgpreferably Alferon N
Injection(r) the only approved natural, nulti-species, a-interferon
available in the United States. It is the first natural source,
multi-species interferon and is a consistent m xture of at |east seven
speci es of a- iReerintemnal pdminigtration, théea-ontedlerery amiazbl for aexamplef ebons are
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show that Al f er presbiviatives, i@ isalts, fasing] @Mrifg xhdbLswéetdhingaaghtseven
species of alpha interferon (a2, a4 a7, a8, all0, al6, al7). This natural -

source interferon has unique anti-viral properties distinguishing it from
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interferon and is a consistent mixture of at least seven species of o-
interferon. In contrast, the other available a-intexferons are single
molecular species of a-interferon made in bacteria using DNA recombinant
technology. These single molecular species of a-interferon also lack an
important structural carbohydrate component because this glyecosylation

step is not performed during the bacterial process.

Unlike species of a-interferon produced by recombinant techniques, Alferon
N Injection® is produced by human white blood cells which are able to
glycosylate the multiple a-interferon species. Reverse Phase HPLC studies
show that Alferon N Injection® is a consistent mixture of at least seven
species of alpha interferon (@2, a4, a7, a8, al0, al6, al7). This natural-
source interferon has unique anti-viral properties distinguishing it from
genetically engineered interferons. The high purity of Alferon N Injection®
and its advantage as a natural mixture of seven interferon species, some of
which, like species 8b, have greater antiviral activities than other species,
for example, species 2b, which is the only component of Intron A. The
superior antiviral activities for example in the treatment of chronic
hepatitis C virus (HCV) and (HIV) and tolerability of Alferon N Injection®
compared to other available recombinant interferons, such as Intron A and
Roferon A, have been reported.



for exanple, species 2b, which is the only conponent of Intron A The
superior antiviral activities for exanple in the treatnent of chronic
hepatitis C virus (HCV) and (H V) and tolerability of Alferon N Injection(r)
conpared to other avail able reconbinant interferon, such as Intron A and
Roferon A, have been reported. 3 The invention includes nethods of enhancing
t herapy against AVI or a susceptible viral infection other than AVI which
has a common nmechani smof viral nultiplication or pathogenesis, in whole or
in part, simlar to that of AVI by adm nistering to patients interferon,
particularly natural human al pha interfergn and together or conjointly a
synthetic, specifically configured, double-stranded ribonucleic acid
(dsRNA). The dsRNA of choice is Anpligen(r), a synthetic, specifically
configured, douple- stranded ribonucleic acid (dsRNA) whi ch retains the
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elicit the induction of interferon and other cytokines. Ampligen® has the
ability to stimulate a variety of dsRNA-dependent intracellular antiviral
defense mechanisms including the 2', 5-oligoadenylate synthetase/RNase L
and protein kinase enzyme pathways.

The mismatched dsRNA may be of the general formula rl, ' r(C12U)n. In
this and the other formulae that follow r = ribo. Other mismatched
dsRNAs for use in the present invention are based on copolynucleotides
selected from poly (Ca,U) and poly (CxG) in which m is an integer having
a value of from 4 to 29 and are mismatched analogs of complexes of
polyriboinosinic and polyribocytidilic acids, formed by modifying xI - xCa
to incorporate unpaired bases (uracil or guanine) along the
polyribocytidylate (rCy) strand. Alternatively, the dsSRNA may be derived
from r() - r(C) dsRNA by modifying the ribosyl backbone of
polyriboinosinic acid (rly), e.g., by including 2'-O-methyl ribosyl residues.
The mismatched may be complexed with an RNA-stabilizing polymer
such as lysine cellulose. Of these mismatched analogs of rl, - rCs, the
preferred ones are of the general formula rly - r(Ci116, U or 1la -
r(C29,3)a, and are described by Carter and Ts'o in U.S. Patent Nos.
4,130,641 and 4,024,222. The dsRNA's described therein generally are
suitable for use according to the present invention.



pol yri bocytidylate (rCa) strand. Alternatively, the dsRNA nay be derived
fromr(l) r(C dsRNA by nodifying the ribosyl backbone of polyriboinosinic
acid (rl.), a-g-, by including 2'-Onethyl ribosyl residues- The m snat ched
may be conpl exed with an RNA-stabilizing polyner such as |ysine cellul ose.
O -these m smatched analogs of H rCa, the preferred ones are of the
general formula rin r(CGi-14,Un- or rin r(C2a,Gn, and are described by
Carter and Ts'o in U S. Patent Nos. 4,130,641 and 4, 024, 222. The dsRNA's
described therein generally are suitable for use according to the present

i nvention. 4 O her exanples of msmatched SRNA for use in the invention
include: r (1) ' r (Ca U r(l)r(C7, U Dr(Gs,U r (1) r (C2, U r
() (C20, G and (1) T (Cp-23,Gp) AIternativerthe dsRNA may be the
matched form thus poI yadenylic acid exed with polyuridylic acid (poly
A - poly U mayObhesersanleeat maﬁmmbeﬂéﬁg&%ﬁﬁdﬁlwmhhemmomyclbd

adm ni stered fOf@her(agy[Jij any suitable route including oral, rectal,

nasal , topical {ggck transdermal, buccal and subli ngual ), vagi nal and
par ent eral (inc § &ubcut aneous, intramuscul ar, intravenous intradernal,
and intravitreat§l) ‘r CWLU) be appreciated that the preferred route will

i nfection and t ctive ingredient. It is also reported the activity
of interferon ch ??tﬁélap ¢ pe anplified by the addition of a
doubl e- st randeo&ﬂb\lﬁrwpugs;.@rrpl igen . Wiile interferon

vary with the c g h@gd age of the recipient, the nature of the
e

Alternatively the dsRNA may be the matched form, thus polyadenylic acid
complexed with polyuridylic acid (poly A - poly U) may also be used.

a-interferon and/or the dsRNA may be administered for therapy by any
suitable route including oral, rectal, nasal, topical (including transdermal,
buccal and sublingual), vaginal and parenteral (including subcutaneous,
intramuscular, intravenous intradermal, and intravitreal). It will be
appreciated that the preferred route will vary with the condition and age of
the recipient, the nature of the infection and the chosen active ingredient.

It is also xeported the activity of interferon can potentially be amplified by
the addition of a double-stranded RNA drug, Ampligen®. While interferon
up-regulates certain intracellular antiviral pathways, dsRNAs, like
Ampligen®, are required to fully activate these important antiviral
patbways. When interferons are combined with Ampligen® synergistic
antiviral and antitumor effects are seen. Moreover, Ampligen® has already
shown. strong antiviral activity in two separate animal models of the
coronavirus (MHV-3).

In addition, as a further attribute of the dsRNA arm of the disclosed
therapeutic combination therapy, synergistic antiviral and antitumor
effects have been demonstrated using Ampligen® treatment in combination
with all three types of interferon (o, B and y). These synergistic effects have
been seen against HIV and a variety of different histologic tumor types.



up-regul ates certain intracellular antiviral pathways, dsRNAs, |ike
Anpligen,.are required to fully activate these inportant antiviral

pat hways- When interferons are conbined with Anpligen synergistic antiviral
and antitunor effects are seen. Mreover, Anpligen(r) has already shown
strong antiviral activity in tw separate animal nodels of the coronavirus
(M3V-3). In addition, as a further attribute of the dsRNA arm of the

di scl osed therapeutic conbination therapy, synergistic antiviral and
antitunor effects have been denonstrated using Anpligen treatnent in
~conbination wth all three types of interferon (a, R and y). These

synergi stic effects have been seen against 11V and a variety of different
hi stol ogi ¢ tunor types. 5 Four hunan tumor cell lines were studied for their
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‘weekly. Experi €apeertdy:350-365, 49861t h dosages above 3 | W1b of patient body
wei ght .

The recommended dosage of the components will depend on the clinical
status of the patient and the experience of the clinician in treating similar
infection. As a general guideline dosage of Alferon N Injection® utilized for
systemic infections is 5 to 10 million units (subcutaneous) thrice weekly.
Experience to date is with dosages above 3 IU/b of patient body weight.
Oral a-interferon (Alferon LDO) has been administered as a liquid solution
in the range of 500-2000 IU/day and calculated on the basis of a 150 pound
human this is 3.3 to 13.3 IU/b per day.

Our experience indicates beneficial results are obtained at dosage levels of
a-interferon in excess of 450 IU, that is greater than 3 IU/pound body
weight. These amounts are in contrast to and greater than Cummins use
in U.S. 5,910,304 of alpha interferon administration to the pharyngeal
mucosa orally or as lozenge or tablet.

The Ampligen® dose schedule is 400 mg by IV infusion twice weelkly,
although these amounts and/or dosage frequency may be varied by the
clinician in response to the patient's condition. The components may be
administered at the same time, for instance as mixture of the a-interferon
and dsRNA, independently as the a-interferon then the dsRNA or the a-
interferon and the dsRNA may be administered in a time-spaced manner.



Oral a-interferon (Alferon LDO has been adm nistered as a liquid solution

i n the range of 500-2000 | U day and cal cul ated on the basis of a 150 pound
human .this is 3.3 to 13.3 IU | b per day. Qur experience indicates beneficial
results are obtained at dosage levels of a-interferon in excess of 450 IU,
that is greater than 3 | U pound body weight. These anounts are in contrast
to and greater than Cummins use in U S. 5,910,304 of alpha interferon

adm nistration to the pharyngeal nucosa orally or as |ozenge or tablet. The
Anpl i gen(r) dose schedule is 400 ng by IV infusion twi ce weekly, although

t hese anounts and/or dosage frequency nmay e varied by the clinician in
response to the patient's condition. The conponents may be adm nistered at
the sanme time, for instance as nixture of the a-interferon and dsRNA
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of an a-interferon SUch anot er an |V|ra as ribavirin
and, optional | yas ab%mm oatlagﬁ&malsoﬂw&%d@m -particularly a-interferon
and dsRNAs are di scussed above Synergistic activity of a-interferon and
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"Anmpl i gen(r). |tExamplepdct dthet pargicdqrarells used in this study lack receptors for
dsRNAs, however based upon our experience it is expected that cells with
receptors for dsRNAs will also exhibit beneficial even synergistic effects of
a tri-component administration of an a-interferon, an antiviral such as
ribavirin, and a dsRNA such as Ampligen®. It is expected this 3-part
combination will be effective in treating various acute or chronic viral
infections such as HIV and severe acute respiratory syndrome as well as
avian influenza.

A further aspect of the invention is conferring resistance to, or the
treatment of or mitigation of the effects influenza viruses generally and
avian flu virus in particular or a susceptible viral infection other than
avian flu which has a common mechanism of viral multiplication or
pathogenesis, in whole or in part, similar to that of avian flu using a
combination of (1) an antiviral agent that inhibits influenza virus
neuraminidase and possibly altering of virus particle aggregation and
release, and (2) a dsRNA as described above.

As an example of antiviral agent (1) oseltamivir or its pharmaceutically
acceptable salts such as the carboxylate or the phosphate which is
available as TAMIFLU® from Roche as 75mg capsules for oral use.
TAMIFLU® is used for postexposure and preseasonal prophylaxis of
influenza infections.



conbination will be effective in treating various acute or chronic viral

i nfections such as H'V and severe acute respiratory syndrone as well as

avi an influenza. A further aspect of the invention is conferring resistance
to, or the treatnent of or mtigation of the effects influenza viruses
generally and avian flu virus in particular or a susceptible viral
infection other than avian flu which has a common nechani sm of viral

mul tiplication or pathogenesis, in whole or in part, simlar to that of
avian flu using a conbination of (1) an antiviral agent that inhibits

i nfluenza virus neuram ni dase and possibly altering of virus particle
aggregation and release, and (2) a dsRNA as descri bed above. As an exanpl e
of antiviral agent (1) oseltamvir or its pharmaceutically acceptable salts

such as the carfoxylate or_th osphate which i.s vai | abl e as TAM FLU(r)
from Roche as 7'@1@%531 gvﬁgllﬁ %’%an?gllg g g‘?i%ﬁf?@“@ki\%ﬂﬁ??&?% used for
post exposure and preseasonal prophylaxis of influenza infections. 7 The

following exanples further illustrate g ijygntion. Exanple 1 Tables 1 and
2 show the results of two experinents r@s%#ﬂ%iAlferon Nin conbination with

ribavirin against an influenza A (H5N1) virus in Vero cells. The testing
procedur e i nvolPaslean skl Dahowpthe- td3altsaifit@d cxperietying Yodsnd Aateford dDin
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both used togetdslls. wehke destineg apracadure tinsolvpdeanf 18ihetiscproincubntiop pfir ee
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assess extent Oofrdgz? lt(l) a(tj: 1%g{euﬁt1elx(n) nco(:gﬁ/ tir?toe%%err]bg-induced state. Fresh Alferon N,
ribavirin, or the both used together was added again at the time of
infection. After three days of incubation of virus compounds, visual
examination was used to assess extent of cell destruction (cytopathic

effect (CPE)) caused by the virus.

Tables 1 and 2 show actual percentages of cell destruction observed at
each drug combination. The cytopathic effect (CPE) inhibition assay
results indicated that Alferon N alone had a weak effect at 1,000, 3,200
and 10,000 units/ml. The combination of Alferon N plus ribavirin (32
ug/ml) showed CPE suppression that was greater than either drug alone.
Ribavirin at 100 ug/ml showed a 25-50% CPE. Less CPE (i.e. protection
against the virus) was observed with ribavirin (100 ug/ml) plus Alferon N
(four doses).

The overall assessment is that there was improvement in cell protection
when Alferon N was combined with ribavirin.



effect (CPE)) caused by the virus. Tables 1 and 2 show actual percentages of
cell destruction observed at each drug conbination. The cytopathic effect
(CPE). inhibition assay results indicated that Al feron N al one had a weak
effect at 1,000, 3,200 and 10,000 units/m . The conbination of Alferon N
plus ribavirin (32 wug/m) showed CPE suppression that was greater than
either drug alone. Ribavirin at 100 ug/mM showed a 25-50% CPE. Less CPE
(i.e. protection against the virus) was observed with ribavirin (100 ug/m)
plus Aileron N (four doses). The overall assessnent is that there was

i nprovenent in cell protection when Alfergn N was conbined with ribavirin.
8 Table 1 Effect of conmbination of Alferon NT and ribavirin on an influenza
Al Duck/ MV 1525/81 (HSNI) infection in Vero cells as determ ned by
cytopathic effect inhibition assay. Per cggt! gltonat hic Effect Alferon NRim
's/m 1000 10, 000001375 3, 200002580 1, 000 32001325100 0025100100 Table 2
Experiment 2. EFffiastef cetﬁbmﬁ@mbpfrmxetoom @fd bdied 6 adNmARGLd ABANMNYTE285 &)

I nfluenza A Dugletddlotvadnbi®hs ddmdih, nf ec& \Vero cells as determ’ned by
cytopathic effect inhibition assay ng?ft gﬁﬂﬁ%ﬂ?‘&”@ﬁ ‘ect
Porcent Cvigpathic Effect
Alferon N Ribaviri -
(Units/ml) 320 100 a2 0
10,000 0 0 13 7'5
3,200 0 0 25 80
1,000 0 0 25 88
320 a 13 25 100
0 0 25 100 100
Table 2

Experiment 2.  Effect of combination of Alferon N and vbavirin on an Influenza

A/Duck/MN/1525/81 (H5N1) infection in Vero colls 25 determined by cytopathic effect inhibition

assay.
cent C athic Effect
Alferon N Ribavirin (ue/mD
(Units/ml) 320 160 32 0
10,000 0 0 50 71
3,200 0 13 67 79
1,000 0 26 88 100
320 0 25 100 100
0 25 50 100 100

Cinat]l J, Morgenstern B, Bauex G, Chandra P, Rabenau H, Doexr HW.
Treatment of SARS with human interferons. Lancet 2003; 362: 293-4.
Barnard DL, Stowell VD, Seley KL, Hegde VR, Das SR, Rajappan VP, et
al. Inhibition of measles virus replication by 5'-nor carbocyclic adenosine
analogues. Antiviral Chem Chemother 2001; 12: 241-250.



Al feron NF,ihavari.n (ue/nD nits/m 32010032p 10, 000005071 3, 2000136779

1, 00002588100 320025100100 02550100100 Cinatl J, Mrgenstern B, Bauer G
Chandra P, Rabenau H, Doerr HW Treatnent of SARS with human interferon.
Lancet 2003; 362: 293-4. Barnard DL, Stowell| VD, Seley KL, Hegde VR, Daa
SR; Rajappan VP, et al. Inhibition of nmeasles virus replication by 5'-nor
carbocyclic adenosi ne anal ogues. Antiviral Chem Chenother 2001; 12:
241-250. 9 Exanple 2 The influence of Ampligen(r) and oseltamvir
carboxylate on influenza virus was studied to determ ne the cytopathic
effect of these two products, individuallg. Anpligeri and oseltamvir
carboxyl ate were tested against an influenza A/ Duck/ MV 1525/81 virus in
MDCK (dog cell) cell culture. The conpounds were pre-incubated with cells

18 hours prior to addition of virus. resh cgrrpound was applied at the tinme
of virus addition. As shown in Fi gure ne of activity was observed

for Anpligen(r)The iefluemet ob Ampbger® and eeltgpimiviwbherbexglate on dnflweddss wer e
2503, RS GRS g o e A Y iy,
Armpl i gen(r) wad @rﬁlzﬂiﬂ Amnligen and oe t\ﬂ,mlﬁn' carboxylate were tested agamst
an influenza A/Duck/MN/1525/81 virus in MDCK (dog cell) cell culture.
- The compounds were pre-incubated with cells 18 hours prior to addition
of virus. Fresh compound was applied at the time of virus addition. As
shown in Figure 1, a zone of activity was observed for Amp].igen®
treatment between 1 and 32 pg/ml where some microwells were protected
and others were not. As shown in Figure 2, oseltamivir carboxylate was

active down to 0.032 pug/ml.

Example 3

In this example Ampligen® was examined in combination with
oseltamivir carboxylate (Tamiflu®) for effectiveness against an influenza
(avian flu) A/Duck/MN/1525/81 (H5N1) virus infection in MDCK cells.
The testing procedure involved an 18-hour pre-incubation of the
compounds (half-log increments) with the cells prior to virus exposure in
order to activate them to an interferon-induced state. Fresh medium
containing Ampligen®, oseltamivir carboxylate, or the both used together
was added again at the time of infection. After three days of incubation of
virus with compounds, visual and neutral red straining procedures wetre
used to assess extent of cell destruction caused by the virus.

The data obtained and reported in the following Table 3 shows
percentages of cell destruction observed at each drug combination. The
cytopathic effect inhibition (CPE) assay results indicated that Ampligen®
alone had a good effect only at 100 pg/ml. The combination of Ampligen®
at lower copcentrations plus oseltamivir carboxylate showed CPE
suppression that was greater than either drug alone at several

combinations.



oseltamvir carboxylate (Tam flu) for effectiveness agai nst an influenza
(avian flu) A/ Duck/ MV 1525/81 (I15N1) virus infection in MDCK cells. The
testing procedure involved an 18-hour pre-incubation of the conmpounds
(half-log increments) with the cells prior to virus exposure in order to
activate themto an interferon-induced state. Fresh nedium contai ning
Ampligeri , oseltamvir carboxylate, or the both used together was added
again at the tinme of infection. After three days of incubation of virus
wi th conpounds, visual and neutral red straining procedures were used to
assess extent of cell destruction caused by the virus. The data obtai ned and
reported in the follow ng Table 3 shows percentages of cell destruction
observed at each drug conbination. The cytopathic effect inhibition (CPE)

assay results imdi d. t hat . Anpl i i(r al one had a good effect, only at
100 jig/ni. Theﬁgéﬁgﬁﬁvgﬂgo%b& gﬁﬂ‘ﬁ? ﬁé%%{-&ft 01%3? @m%é?ﬂ%%eéﬁtmaks@%aed us
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A Duck/ MN/ 1525/ 8P3FH5N1) infection in MDCK cells as deternined by
cytopathic effect inhibition assay. Talfga3Anpligen(r) Percent of
Cytopatbic Effect Oaeltanivir Carhoxylate (pg/ni)

f uaf nf 0. 320_10. 0322QL0- 00320 10000CHTH® of Cytopatioe Bfect

Ampligen® Oseltamivir Carboxylate (1g/ml)

(ue/mb 0.32 9.1 0.032 0.01 0.0032 (1]
100 0 0 0 0 0 0

32 0 0 0 0 0 75

10 0 0 0 58 63 100

8.2 13 13 29 100 7). 100

1.0 18 13 50 100 100 100

0.32 13 13 50 100 100 100

0 26 54 100 100 100 100

The data was analyzed to determine a Combination Index (CI) and is
based on the multiple drug-effect equation of Chou-Talalay (Chou, T.-C.
and Talalay, P., J. Biol. Chem. 252: 6438-6442, 1977) in which CI
values less than 1.0 indicate synergism. The results are presented in

Table 4:
Table 4
CI for Experimental Values

Ampligen® Ose Car CI
(g/ml) (ng/ml)

0.32 0.32 0.728
0.32 0.1 0.228
0.32 0.032 0.378
0.32 0.0032 0.160
1 0.032 0.287

1 0.0082 0.136



320000075 100005868100 8.213132910071100 1.0131350100100100
0-32131350100100100 02554100100100100 The data was anal yzed to determ ne a
Conbination Index (Cl) and is based on the nultiple drug-effect equation of
Chou-Tal alay (Chou, T.-C. and Talalay, P., J. Biol. Chen. 252: 6438-6442,
1977) in which C values less than 1.0 indicate synergism The results are
presented in Table 4. Table 4 Cl for Experinental Val ues

Anpl i gen(r)Oee_CarCl (pg/m)(119/M) 0.320320.723 0.320.10. 228

0. 320- 0320. 378 0. 820. 00320. 160 10. 0320. 287 10.00820-136 11 Table 4
(continued) C for Experinental Values 3.2Q0.082D. 281 8. 20.010. 765

3.20. 00320. 181

Table 4 (continued)

CI for Experimental Values
32 0.032 0.231
3.2 0.01 0.765
3.2 0.0032 0.131
10 0.01 0.312
10 0.0032 0.287

All combinations analyzed showed synergism indicating a clear
advantage for the combination which provided an improvement in cell
protection when Ampligen® was combined with and enhances oseltamivir
carboxylate in inhibiting cell destruction by avian influenza.

It is expected that the combined use of Ampligen® as a prototypic dsRNA
and oseltamivir as a prototypic neuraminidase inhibitor will be effective
in treating various acute and chronic viral infections such as influenza,
severe acute respiratory syndrome as well as avian influenza. The
discovery of the combination of a neuraminidase inhibitor and dsRNA
giving synergistic antiviral inhibition is an unexpected finding with great
promise to mitigate the emerging problems in terms of controlling the
expected pandemic with neuraminidase inhibitors given alone.
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i nprovenent in cell protection when Anpligen(r) was conbined with and
enhances oseltamvir carboxylate in inhibiting cell destruction by avian
influenza. It is expected that the conbi ned use of Anpligen(r) as a
prototypic dsRNA and oseltamvir as a prototypic neuram ni dase inhibitor
will be effective in treating various acute and chronic viral infections
such as influenza, severe acute respiratory syndrone as well as avian

i nfl uenza. The discovery of the conbination of a neuram nidase inhibitor
and dsRNA giving synergistic antiviral intgbition is an unexpected findi ng
with great pronmise to mtigate the energing problens in ternms of
controlling the expected pandem c with neuram nidase inhibitors given
alone.- 12 CLAIMS 1. The use of al pha inp;&&&gfn and ribavirin, and/or
neuram ni dase inhibitors for the prepa of a nedi canent for treating
avian influenza or a susceptible viral infection other than avian influenza

whi ch has a cobnoitheeeseanf utpbi MitsF i P i on at hogenesi s, in
whol e or in paripusidfs af ttgrt?hat of .aﬂ?ﬂé@%b%gnﬁ%g%’g’gn&“ Pl
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i nhi bitor for tiH8ugpzper asuseeptiblavirabinfedti othef thik ST AARY] 3 uenza
sai d m_adi canenthgsoab@@%nhgcggﬁgni iz S0 rlg'ginﬁt e(ilo manner ﬂgﬁ#ﬁ%ﬁ%}%e
~according to clgiml or 2. wherein the dé&m%‘. Pfgjion PE@%*@OE?DE%IWA
"Poly U or rin -"P{eE igpatt, simijar tithatiof ayjasgfu.

2. The use of a natural human alpha interferon and ribavirin and dsRNA,
and a neuraminidase inhibitor for the preparation of a medicament for

treating avian influenza said medicament to be administered in a
coordinated manner.

3. The use according to claim 1 or 2, wherein the dsRNA is rly - t(C12U)n,
Poly A :Poly Uor rly - r(Cas,G)n, in which r is ribo.

4. The use according to claim 1 or 2 wherein the interferon is
administered orally, nasally, intravenously, intramuscularly or
subcutaneously in an amount of at least 3 IU per pound of the subject's
body weight.

5. The use according to claim 1 or 2 in which the dsRNA is administered
orally, nasally, intravenously, intramuscularly or subcutaneously.

6. The use of natural human a-interferon in combination with ribavirin,
or other chemotherapeutics such as newer neuraminidase inhibitors for
the preparation of a medicament for mitigating the effects of ox conferring
resistance -to avian influenza or a susceptible viral infection other than
avian influenza which has a common mechanism of viral multiplication or
pathogenesis, in whole or in part, similar to that of avian influenza
comprising, prior to exposure, to the avian influenza or shortly after
exposure to the avian influenza, but prior to the development of



4. The use according to claim1 or 2 wherein the interferon is adm nistered
orally, nasally, intravenously, intramuscularly or subcutaneously in an
anount of at least 3 Il|l per pound of the subject's body weight. 5. The use
according to claiml or 2 in which the dsRNA is adm nistered orally,

nasal ly, intravenously, intranuscularly or subcutaneously. 6. The use of
natural human a-interferon in conbination with ribavirin, or other

chenot herapeuti cs such as newer neuram nidase inhibitors for the
preparation of a nedicanent for. mtigating the effects of or conferring
resi stance to avian influenza or a susceptiidble viral infection other than
avi an i nfluenza which has a common nechani smof viral rnultiplication or

pat hogenesis, in whole or in part, simlar to that of avian influenza
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development of symptoms.

8. The use according to claim 6 or 7 wherein the interferon is
administered orally, mnasally, intravenously, intramuscularly or

subcutaneously in an amount of at least 3 IU per pound of the subject's
body weight.

9. The use according to claim 6 or 7 in which the dsRNA is administered
orally, nasally, intravenously, intramuscularly or subcutaneously.

10. The use of a dsRNA in combination with a neuraminidase influenza
virus inhibitor for the preparation of a medicament for mitigating the
effects of or conferring resistance to influenza comprising, prior to
exposure, to the influenza or shortly after exposure to the influenza, but
prior to the development of symptoms.

11. The use of a dsRNA in combination with a peuraminidase influenza
virus inhibitor for the preparation of a medicament for mitigating the
effects of or conferring resistance to avian influenza or a susceptible viral
infection other than avian influenza which has a common mechanism of
viral multiplication or pathogenesis, in whole or in part, similar to that of
avian influenza comprising, prior to exposure, to the avian influenza or
shortly after exposure to the avian influenza, but prior to the



body weight. 9. The use according to claim6 or 7 in which the dsRNA is
adm nistered orally, nasally, intravenously, intranmuscularly or
subcut aneously. 10. The use of a dsRNA in conbination with a neuram ni dase
influenza virus inhibitor for the preparation of a nedi canent for
mtigating the effects of or conferring resistance to influenza conprising,
prior to exposure, to the influenza or shortly after exposure to the
i nfluenza, but prior to the devel opnent of synptonms. 11. The use of a dsRNA
in conbination with a neuram nidase influenza virus inhibitor for the
preparation of a medicament for mtigating the effects of or conferring
resistance to avian influenza or a susceptible viral infection other than
avi an influenza which has a comon nmechanismof viral nultiplication or
pat hogenesis, in whole or in part, simlar to that of avian influenza
conpri si ng, prdevelopmentpafsyymeptons, admizieteamg tofd sdiject. or  shortly after
exposure to the avian influenza, but prior to the 14 devel opnent of
synptons, administering to a subject. 12, The use accordi ng N) ¢claim 10 or
11 wherein thel#&sR ei"?er?‘i?or‘fl(]@tﬂﬁlé.“}l Koy W oin the daRNA dgxla g n, in
which r is ribg(CidB3),, Poty ASPaAE Ehordirhg H(Oeef)a) i Richrr i3 Hiksher ei n t he
neuram ni dase inhibitor is oseltamvir, zanamvir, amantadi ne, rimantadi ne
~or a pharnaceutically acceptable salt thereof. .

13. The use according to claim 10 or 11 wherein the neuraminidase
inhibitor is oseltamivir, zanamivir, amantadine, rimantadine or a

pharmaceutically acceptable salt thereof.





