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that prevent the generation of drug-resistant strains

within a patient or population. [0081 Anot her object

of the inventi-on is to provide inproved therapeutics

for treatment or prophylaxis of influenza that have

significantly fewer or no adverse events or toxic
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agdfrespbridilg taa@emrfﬁrehamhmws o e&ckion) Gélevgedt fiviehe giolip ensisting

ni sms_of, actio
B S N agrot i DS MA b ok B s Heraip iy Rova
l\ﬁblynfd‘nsblnhtbrtor hNﬁénd&kppdﬁoglerfam% dligbriublebtdde, anBMNéuraminidase
ﬁhgperase i nhibitor, influenza-specific interfering
I gonucl eoti de, and neuram ni dase inhibitor. [0311
TIA31]i rikhe irviewsion alse propidesa fifstantiviral agent, asecdndiantivirabagentand &
§
AP aON o boftARl oA theReahh oy G lropth oS ot
onfetipn) whergimthe thigecaptivieghagenim bave corresprading |“E%9 e r al

ABERLnTsnRY SctioR sEIBGRPRGH Ihg glolip &ﬁlsn@lﬂufgfo? (fiénza mham;ﬁm
of action, selected from the i sti n%h%?t?

i plibitng 2 inbibriors MR debw droseanse ‘P’b P° WRETh

lmedﬁtkapdcﬁmgmm&@gldngcbrhb&wde ammnmme amitonhi bi tor
cl eoti

"
W e T e R R

pfgent laﬁkesthtrh mthrﬁrel agént in the matufaante ofia meedicamenn for the teatmentd

?ﬁglt ¥pal‘8|e laxus%?mtﬂuenza mﬁaca hl b 9?\‘%?[‘} Eﬂé‘&fgml&% nggt‘?f]{s rﬂa\tehe

a nedi
corresponding three different mechamsms of action, selected from the group consisting

of influenza virus adsorption inhibitor, M2 inhibitor, IMP dehydrogenase inhibitor, RNA
polymerase inhibitor, influenza-specific interfering oligonucleotide, and neuraminidase
inhibitor. As described below, the three agents may be administered separately from each

or in double or triple combinations.



and/ or prophyl axis of influenza infection, wherein the

three antiviral agents have corresponding three
waldoBet2em nechani snms of action, sel ected fronP@HES2008/056678

group consisting of influenza virus adsorption

inhibitor, M2 inhibitor, | MP dehydrogenase i nhi bitor,

RNA pol ynerase inhibitor, influenza-specific

interfering oligonucl eotide, and neuram ni dase

inhibitor. As described below, the three agents may be

adm ni stered separately fromeach or in double or

t 1033 dhe invenitionakeprevides thayspefag antiviratagent in the manufacture of a

P&J&H%%Qt%{ HOBE fent M&%S]mgmaxisrb\r BIfLMRR inddcdh, MhEr¥in @RS

use of an antiviral agent he manuf acture of a
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,aﬁnbi&?pdmf .hmi)ﬁfg iIoIR deMaR6rate lm?amam R%\lw_ ﬂoﬂme@@@ﬁh:b!t&s,
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S BEPGPet Be et R cRraRe Abd fitPlnidad hBGS o
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bitor, I'MP dehydrogenase I nhibitor,

Rmecb@rrmefm thetreairmgst #1d(q5 proplmhqx!swé inflenzp idqotipry wherein the
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b ans Maoniisior: B e S ER i Shea e RA Lo o,
p@gsxamtg lf])f D»éP a@pmbgmhdemlm% hnﬁn.e p_ﬁmdexam:nhlbxtoalandi@em
a r agen er.el
tﬁtr? %rttlvnr?l age zxs select 1 ecl élallq ?og?rl]st{nﬁgf 1n?e)(r)f6};u|;]gcol{%51§u%{eoude
odndmmirhmmniza mhlblun; adsor ption inhibitor and M
L 84 T?}Q Inyerfibn Ll'a&%raﬁaewe 0424l émﬁﬁgtage& it Aehffure

nsi Stln genase
i offai rmdtcementeﬁcndhqu@eq ay%t H@Rb)'laﬁlh pbmﬂ'eﬂnla infeatian) whasein the

t Rbdid Rt ﬂl'q?a%d i@lga%ﬂﬁméu%u&ﬁlneig h@RiniserE tUﬂ%alﬂa‘hPi’flp

consi sting of interfering oligaonucleotide

nedmbagion WakEs A sgent péa S‘}fd?ﬂé"fiﬂrﬂﬁé‘ﬁt ‘V‘%fﬁe“h pyte first
Pn@iVirdl @ent i@@eléb%a fidin lﬂe g@@mdsnamg bFinfl@nz2g /e hdsomptibh e

f act d/
ooy ead V8 Rbiohey Beserand RGBTSR - A rRmaRsoe
n@fﬂtlﬁﬁg\bmw gehpdroganse dnbitdtor, awthRNA pblyatraserinkibitor;iagd c) the

" .
2 1P o e o b seE RO bl Silpelebice
aéndtnbﬂmﬁmrdatemlahtorw ral agent Is sel ect ed fromthe

9@2&1 9 U\%Iﬁgh E}g ﬁ%hlh%fdlneﬁp&aa)ﬁ(&c[]éﬁﬁv@ﬁ §%E}Pﬁ:'ﬂ%r}nanufarmre

or an tor e SecCo antivira
aq@mledpcgmgré |f@'¢heg(¢am}e@lmnd/p@rgﬂwlg}gs of influenza infection, wherein the

medicament is prepared for administration (or is administered) to a patient in
combination with a first antiviral agent and a second antiviral agent wherein: a) the ﬁrst

antiviral agent is selected from the group consisting of mﬂuenza virus adsorptlon
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consi sting of I MP dehydrogenase inhibitor, and RNA

pol ynerase inhibitor; and c) the third antiviral
W@y®a127%5 sel ected from the group consisting oOPCT/US2008/056678

interfering oligonucleotide and neuram nidase

i nhibitor. [036] The invention also provides the use

of a third antiviral agent in the manufacture of a

medi cament for the treatnment and/or prophyl axis of

i nfluenza infection, wherein the nedicanent is

prepared for admnistration (or is adm nistered) to a

pdtlbl@n@nq M2 indiblipriabX thesecanidiaptivirak aeens is sgleetpd from the gEAVAL
Qasglsangs@ﬂmeﬁmég\éhzrs@lnhm&nsm RMEp @ ifras@ Inhiti8r; hdd Slhe

antiviral agent is selected fromthe group consi sting

dhird antiyirpb ﬁgegt iy felgsted gagﬁpepgrp%o?slw ofjpigyfering pligonucleotide
Red hddadR84s0 2hfbitdr. | nhi bitor and M2 inhibitor; b) the

TR i SRS o 5 bl o
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|
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pmpﬁ gmvaxalsagm‘t isiseifdtedefromthe proweangpting o AMP d¢hprdropgnase
n@% ifoft rsﬁ&lkng%om&eé ﬁﬁtbft&r anB Y8 infth batvirdhebm s su%cted from
m ni’st ere apatlen In conbination wt
tthe STQPPaGﬁtlﬁlF\WPG af inigeferpng oliggnueleqtide atai)newﬁ@mﬂqaﬁesmhlhlmn vi ral

ﬂ@{l‘t Tbesln%ﬁh@rpzhﬁq)roxﬁde@ fRelubteor Gﬁeodmn&@:ﬁﬁl'vﬁi la t(@fm the
i nfluenza virus adsor t|on |nh| itor bitor;

Pyanpfagture of 8 Bredicanment (9r & frealipent pn %P?@PQW% ?ﬁaf'r{%ctlon
Gﬁﬁétéih tﬁ@aﬁﬂvﬁ&uag@nsqfavd dffereiet Mectanigan aation, Eﬁlﬂcfw 10, thedgiGup
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I n@rlal?l{nﬁcf%se ll‘l]LlQl?Of ana' w%erle,lrx}\{he nr}led ?l(@&t ?sopr&)f'x%x lfoq?ﬁmltnpﬁatt{)%%or

one or nore antivir al
of admimstefied)dor patiefitgn c@rﬂanatnpwtﬂnmor aott/ forthep ansiyhgl|agenitss
i nfl 0.t )
ot 3550, LS W I B P M 80
gelewigd frapsaid grovmg of i nfl uenza vi rus adsor ption
&nivl birf GifiveniBn A Hr{Nided the ubd\iT afl SN AEIGEER fife médbfickid 7%,

ynerise inhibitor, inf]uenza-spe

.mﬁd@ﬁm@m ifof ghedrents pi ARA/apRrpRilaxis gfinfl %ﬁﬁ*a?mﬂndag patient,
| wHatelti theénuvandgm Bfs@lbdied! ffistn thE sHoGR¢BREItnk S NGRS dhsf Or

mnjstr t d ient i
SamoeR o Y b, PR Fosete o AT P
Sihkibitokd) m&luédzesmﬂib enérfeh&g:ﬂlgvmlebﬁﬂeﬁ;anamtturammdése agﬁm:s
B S TR S0 Pl 8 o B BRb AL,
ciberas) wherkin\said a:hnvagleigems ravé h&'emmmebhnntsm ef zu:tlora said different

%h&%ﬂﬁ Nk acfn?ﬁ b{ EbeseIeEtQ@%rSEﬁ e g?d?;? BsisBELHR RuBRY Sir

uenza I n Ion (P
adsorpuon inhibitor, M2 InhlbllOI' LMP ehydrogenase inhibitor, RNA polymerase

inhibitor, influenza-specific interfering oligonucleotide, and neuraminidase inhibitor.
[040] The invention also provides the use of a first antiviral agent in the manufacture of

a medicament for the treatment and/or prophylaxis of influenza infection in a patient,



wherein the antiviral agent is selected fromthe group
consisting of influenza virus adsorption inhibitors,
wOoR0snk7d t or s, | MP dehydr ogenase inhibitors, IRNAUS2008/056678
pol ynerase inhibitors, influenza-specific interfering
ol i gonucl eoti des, and neuram ni dase inhibitors, and
wherein the patient has previously been treated with
at least two further antiviral agents, wherein said
antiviral agents have different nechani sns of action,
said different nmechanisnms of action being selected
fwhsrein the pagieaihes previgysittepmiregted with p seeApdantiiral ggent and,
%‘Bﬁ&faﬂ% aqmrd Jﬁhhbdl ag&u whBreih ) m@lf&s@ amwhmgs&ﬁ QSRR e

i nhib ynerase i nh
P GEREREng a@eﬁhfefl@ iy &s?revqnﬁ'ghﬂaror @'z-ser% inibitprg b) the,segond

NEtviANgthCa setected |ﬁ|obll théddroup chibiding JITRIA delRINédefidde ﬁﬂhﬁ)ﬂor and
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R pelimerpe it S he i arpig s s AR ot i, HSym,
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! LA e etes o o secB A Pal by it iyl
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e b bR bl S8 R VR S e, M
Mahnrdwmlmrztl ogent, whereinea)dkeedstantivamk agvntnsaﬂeleagdzﬁom ihe group
3‘3{5‘5%3&% gf Jxﬂ%nt \hﬁul gc[ %Qoxﬁgmﬁx'w? 1iu'lcf]lQiZ Q'rhll'JltMDb) the second

genase 1 n Jnerase
ontrite pasnt is sghegted fromitke grouprgnsisting vﬁ&ﬂ ehyflspgengsg inhibitor, and

54@41& po15ElerhdeQMRIBIRRE 288 OUR: thEPMHVSA btat BEelddddSFoltihé Bigup
i gonucl eot | de and neuram ni dase. | nhi 'glit or. [041] The

|°ﬁ’(‘ﬁéﬁﬁ‘f‘$ phingrieyepligepugieende and nguramppdase nlipitgty ant i vi r al

302t ThlintdrEonBEtraades KR usdddf adhirmsaliiciaEieht i te nahefacture
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t t h

5 egptient o g e e O PR Sn R oliop T den
twiradetle paticht has ﬁnevl&tslyamén dared vith @ dirgt araivital ag@it araleesedopd
a {1\(1{?? (rjgdfqtmagé/er%nr aal) the vv@e.xgglt - Sfl%gtedt l{r']ogrb{hl rggog gonsntstmﬁ
coff influérza emmdsqrptws nambstor mdll\ﬂwmhlhimrm)tﬂwse@ndl aNfriral agent is
s@lgétpci %c% the%)oub s Bf JHMP@PEH\?] Lidle 1@!891% A3 rR@ ected

consi |ng 0 rogenase
mlrmtﬂgrammhnbmrdandRMe Burdyantisiralagent pﬁﬁelsic%fmm he@reup censisting

tdrididdteRRS bl‘i’éoﬁlﬁzlleoﬁ&eﬁﬁ néﬁar&%ﬁ%@‘irﬂﬂmfﬁ om the group
consi sting of interfering %onucl eot i de and

@43 atn thesquses. qlerMF‘B?‘tsé‘Fa‘mF'B&Q e patisnt will rpicalbnbayp besn no
I%&é’ thd.es diﬁ%nbk&@ a@hinBurdtidh bkamthddichmédt (g @nthe pravibirer, 6, 5,
cture még canent for the treatnent and/or
pﬂ‘f%’%\)‘?f@"&ﬁpr?"h?‘ﬂs )i nfection in a patient,

Vlbﬁl eiThe hhﬁtl&ﬁf!tcﬂﬁbwman fftieiral agent for h@&xnthb traameﬂ aﬂWdirh a
rst. antlvjira agent
e StithieRea BRFE. SfieiCne GORS apfl sstiph Pl adilbom

tdossisying uixnﬂnmnm \dtub adyorp0én inkibikane V2anhibitans 1B dehydtogamase

DR, RNtk RloROS Hiiuehe shaAicSERRE Bkt e,

chethpeirasejaidass anhibiitarsbind ovhereip aamrqbaﬂepwea@@@s'iewﬁ (asiig or ;
r%aﬁ:)i £3r38mintiirhbnfich Y1628 on@ BREr ahividPAgRmI GRbrdih &R t he

up consi stin
antiviral agents have different mechanisms of action, said different mechanism of action

being selected from the group consisting of influenza virus adsorption inhibitor, M2
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of interfering oligonucleotide and neuram ni dase

inhibitor. [043] In these uses, the previous treatnent
wotishe’pati ent will typically have been no nRECEUSI881056678

7 days prior to adm nistration of said nmedi canent

(e.g. in the previous 7, 6, 5, 4, 3, 2 days, or in

the previous 24 hours). [044] The invention also

provi des an antiviral agent for use in the treatnent

and/ or prophylaxis of influenza infection, wherein

the antiviral agent is selected fromthe group

cinhibitos IMPdebydroggpase ihibiory RN polymewsenhibiter, infiyeprarsppadfic

N@te}f&mgmlé&ﬁléleoddypan@ﬁmﬂﬁlﬂl@ﬁé‘ﬂﬁ%noﬂ nhi bi tors, RNA
merase inhibitors, influenza-specific i nterfer‘lﬁcgé:;r
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SR anGS ot AL 3 LALLM Bl SBL RN ol ST
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Qsew&cﬂﬁb)ﬁﬂfbmi SoREng FINP SLIGIBENBse inlnbikds and RNA MP

sl R r

(RBFHERE BRBIG, W el e AOHEIARE b et bonsizing

mfunfafmng oligopudleehiddxind oeurarhigidsse lﬂmtétot nvention al so
Mo Q'ﬁec‘ln@enfnbﬁ §l§o ;ﬁmlae\é Iy @@cloncf‘zgl‘ﬁo&al Q&Bt td56seliiht B&atment
treatment and ophyl axi s of influenza infection,
mé/peprnpltméleOif F@Peﬂaﬁtﬂfeﬂl?“awhﬁﬂéﬁle seegndhantivingl agedt d (or

| RAmiMd &R oe R pféﬂﬁre@ﬂﬁhdihlﬁfsﬁzﬁﬁ)hm)h d’ﬁrﬁtﬁnﬂvnf‘aﬁ&‘g@ﬁdmd, optionally,
onal | a thi tiviral

| t d,

el il o whapns 7ha rsigniigh asgatis selegia fom fhe sroup
S&hﬂﬁﬁltgdfﬁlﬂﬂmcd ViRis Edsetpﬁgrﬂrli\i/léwi_tcﬁbbdggz afhitiieof; budhe geond r 33

| ONn an | | n
SRR pashl s b ed o™ el G, B MY ey dogs e RERES g
CENA Wyﬁhahgednm@mamdac) tndhthipd 4ndiviral ageoht Rwlectchd}oymae @eEp
Icr(])hslls J ! OF |} teﬁgrﬂ}ghoalgénﬁgle&m rill!Qi x%ﬂxtawdlcia‘%l ﬁgl?({} I

Sregt of erfering

consi
o[lM'g offbe inempmdsqndeae @rtlatdl anild'aé@entﬁbn us¢ indhe treaapgtiangior
Jmép%pfak@ Ef iﬂhée‘ﬂzé’nﬂf%}!ﬁoqe@he?eu?' e a ﬁtﬂﬁﬂa}’dg@ﬁlls @m;terw(or is

e treat nent and/ or propny | axi’s | uenza
i p¢nated iferpdmigiseratigny with 2 fisseang el agenf apd ﬁa?coa(bféwml ggent,

agErdni: 3§ RE e MI@“A; Sgddt ﬁraaéceed ﬁfoe{m@gfamos&aag bmhue\mg h
afirst antivira

ent an
SV PRI a0 P aiPLoR)) Bhiscrid et vighiseoss secisd Sap
| the SBhPEon8ling wmnt h@y@bgvd&e lmamsr Srtd mA @fﬂymé\ﬁiellﬂﬁlﬁ&r
Vi r.us agﬂ_ﬁ tlo l| of ¢ g %
Aol GBS D At agsajéw eried Gl te Boup FPoRen P TnE
Cadigonuslebtidd a6d ndubdhiniédsy thhibgenase i nhi bitor, and RNA
pol ymerase inhibitor; and c) the third antiviral agent

is selected fromthe group consisting of interfering
ol i goBwief Bestriporenfthe®igurasi ni dase i nhibitor. [0471 The

mFi 1@'.43;9 BPV; E\gse dﬁfﬁirt{ngre tii%ib‘iﬁlél‘ S8 Wb mpritin
Seﬁl n (?%:e t re%lﬁrrenlt ané?‘ ?ﬂ’& . pa E g
dosage forms according to different embodlments of the present invention.

[049] FIG. 5 is a synergy volume plot of the data generated from the experiment

described in Example 1B.
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prophyl axi s of influenza infection, wherein the third
antiviral agent is admnistered (or is prepared for
W(mllm/ngﬂ:'f ation) with a first antiviral agent BEEIUS2008/056678
second antiviral agent, wherein: a) the first
antiviral agent is selected fromthe group consisting
of influenza virus adsorption inhibitor and M
inhibitor; b) the second antiviral agent is selected
from the group consisting of |IMP dehydrogenase
i nhi bitor, and RNA polynerase inhibitor; and c) the
t hi r d Datsiled Dessriptigreefith¢ Invetionct ed from the group
C@563! Thi Aderfdibn bmﬁ%f,ﬁe’mm uséd)! ao %gwn@ Qhd K @ﬂfémem of a
neuram ni dase I nhibitor. Brief scription of the
Fiunap atienuging m wluenga yrug "ﬁ?csgorpwéhsmted/@f being iifegted with or
ddt EE@&%Q,EOS{,@ scpﬁa&ény&wms | $heBhiveRifdnkcan BOWERY tosyrmnt of RIEGChe
forns accor i ng gl fferent enbodinents of th

- prrekability q Hw&mrﬁwn of ¢ug esipipRtsrans; © ffzsa%g?@,ya%ﬁ sspgcted
pdf@kin@infdched wimtoaacgsm efe&b&dreftd Odfup-RisaniefieArBNtirus, and to

descr.i be 2008/ 112775
o5 BEis ATHEN B or BB PR BRI o1 ¢ he

I [nsm] NOne asppd 56ﬂhe Iﬂvamom ahdtled qurnhmredmnmtpmpﬂyslaxmdes
egzsi'at 11:1 Iﬁﬁ% leht to reﬁiu | & She&%ng m\P? %smgsoc fe%g tw";lh mrHﬂn;%a virus

snu&pxemt dbe pﬁtlem@am@p humae ot angl oﬂwttdmnml suseﬂptlblc gkmﬂ;ienza

eé@&f’oﬂ td%m%.g aﬁﬁﬁ%@u 'aE tats anggg%sl ﬂ%gt[}éléfaga ﬁ&ﬂQnmlsLﬁ&d

Btor reduce th
gee rhens‘:;t ¢oom wigs, ohekgny; ets). sM wal earg mr\dgrds are used ¢deteaming thah

R4 'a%%en§1§ HRAE Intsdied With RfHuBEa ViddsSF (s drxfkurdtto 1Bﬂiﬁkza
f osure to a drug-resistant influenza virus,

hei influgazagiinyecanib ag A or Biyius: dn srefifiy erpadipenty @s VWFSt'h

rm.nmdaﬁiaaapwms[(aémNQmm PRND, HEN2, HSNi, Mrsit H9N12 e2.)a
net hod. f or t(re treat nent ar ‘Sroph IaX|s of uenza

i 152 Jhe meted compriag adBinsienipg o e ”é’yﬁﬁ‘t’ﬂﬂ%ﬁt‘%% *at ed

Wifféterit Giitlvitaiganty (réfexsed tb hdréif by amnplér Mbﬁ}ﬁtlbrﬁ"mhav&@n be
nf uen

epe R e e e A RPRAsef oh ddradbgfbune o
do@manzd vinng sdsoxpkiorainbibitaxy M2 inhibiter, BMR dﬁhlydrogmaieomlslnwr RNA

ynera% gxﬁrbug)h n‘f’lhe%gac‘ 5 e? Eg r&erfeﬁ%ddhg&luc Qt'écﬁt ﬁxﬁ%&ﬂ?é@ﬁl@se
| 1nlinbmre@nwrtmpr¢ mditwedzauwmsnmmx '39 addedytp the tragfle combination
e(é @ﬁf‘dﬁx‘ﬁx Jnavimn bLdAERZ fhe alebtbfism bR Sctioh fHatfiE R frlin wheShiean

vifus. |In specific enbodi ments, the virus
rgech%msn}swf msérwzacombeqapwrc@t {5 theisarg as aup REmechpnigns oftrige
%Mmatk'&WRefH@ﬁ\Qs he%nﬁ: to)specnt{cQﬁtZ\]uairztg@ntET&t & Qﬂamr ¢s§lﬂ§mvnr

adm ni st eri ng a conbi nat

CHE e Biepded g ingiodephomRerR EaY AGreaan B EAIE O HEpvifel B (e

"dnfan@life BydfdthIdatd, esemmha\bmgmw;aep espondi ng three
ani sns n. sel,ected fromt

o e g VB e ey iR Bt e apd s
N2miondiratad todtie, addibir alteimeehisnig @ith sspectthialbéduction ilkNAI load,

symptoms, duration of illness, prevention of drug-resistant strains, etc. Synergy is when

the efficacy of the combination is greater than the cumulative efficacy of each drug
within the combination as single agents (Prichard and Shipman, Antiviral Res. (1990)
14:181-206). Methods for measuring drug synergy of antiviral agents are described in

the Examples below, and are generally known in the art (see e.g. Schinazi et al.,
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pol ynerase inhibitor, influenza-specific interfering

ol i gonucl eoti de, and neuram nidase inhibitor. One or
worens/1sdei ti onal antiviral agents nay be addedP@DU$1068/056678

triple conbination (e.g. a fourth antiviral agent

havi ng a nmechani sm of action that differs fromthe

three nmechanisns of the triple conbination or that is

the sane as one of nechanisnms of triple conbination).

Ref erences herein to specific antiviral agents (e.gqg.

amant adi ne, oseltamvir % are intended to

i Artimierab ppentsichemather: 4989 2868%6 Ta#idePrichard and thignyg, supra;
3Nl ipYibHafd et 30 HiBicko8 AQents GRERMIRE{1963) BY- 9408431 gich ﬂﬁorporated

osel tam vir phasp et 053] .The an
chsesin &y rafersngs). eF'éY‘SBIdﬁP‘%{ﬂﬁ‘ﬁ'Fge'ﬂ'E‘?“é‘al‘%fW’@ly aht 9@%%}86@“
affdh the 8@ FifmentdestabEIlin BXbld 1B fefowg ddiahilysts vads made using

syn i,Sti.C h.re C reduction in viral |oad,
s%;ﬁ'g‘fdg ﬁ%”"%:yé%f‘gﬁrdﬁel {]P%Bg,ssg “brevention of
dosd)- r s st afuynrsgnstw an®untedfithe zﬁymeaﬂ agenis provuengredtérefficacy

ef %f é%s ?ow oun I Lpat ImO f, (; ﬁnt e utsaftﬁan tﬁa‘? used in

e et 1 Cacy Of eat
ocmn’mtmajnotberalas theiebygiesnltingam fw/e( :f.Rlel-eszeets bor thegpaBint pudan,

ﬁ% lYll %e &d%ctlogljo?g\g)e tr fhet}l%seg %)n ﬁnwggam%oﬁbqu drug. Ina

asurt drug synergy of antiviral agents are
dweathid mdmnt this corabination insrepses Biassensitivlyaf engyermearexstiains of

kﬁq}f“hehﬂ Vird€1oal feast Sf%f fre AntivitalgBAgby £ leadth2-fold1sLfo¥D10-fold,
2008/ 112775 PCI/ US2008/ 056678 ~Antim crob Agents

CGiefaisk Hefold, erﬂé’ngyld oomppersl.to; e sengitfuityafitheryimugtodhydrug when

Shbd)&&nnon%m@:ra@ R BkalipleCWRYNG dRllg 1k an EAHbF 00 @g/mbaga&arhhs
m)t her gé993 37: 540 545; each |qr4:i)o(rgpor at ed ﬂ\grhel n
‘feéfae‘f‘%‘ﬁ §n usgq ‘&d‘r“émﬁ 8‘@6’ asdgterningd by i viirp jesiinenqnd has an

smgebgyo lmg&hl cﬁﬂes@laheaa u@&ma lcmtﬂnauﬁﬁ @ith twisotiex piivirateagénts, the

T Rnsg MG HEB et Bl o il PR Pt e 155 5 REus
suprfald Pigfokiblyl the sersisivinf OfS‘W@T affitioté drugsnin te tembihatioh &

aaﬁtp}ow@ at ?eqsatfadp; POYA ;i’@%:@ h631g rso%&ﬁ'& o Jﬁrig(/aﬂt;le 1B,

or nore
Ut descaibes amau wcrg @@ay for d@mmhowumqah@maﬁwg sqnﬁewmn be

&%ﬁ)k@&ldgrbﬁfkﬁm Jﬁ%ﬁ&% s&fid. eﬁﬁmﬁ@&ssatyasn memtmeame drug

pern1tt|n e pro |on nore tréatment doses from
f sepsitvaty amheth@ﬁnfblam SR . In thp abgence gEynerRY, cembiBdioneft |

t DGvicN iy &l b Bedeﬂ&m%aé@&hetahsms@aﬁﬂbmvdntoye&f, dRIBSVifIn the
rmre strains of g‘ﬁn i nf Ig nza virus to at .| east. one of

1 9oenbination and the oxerall ¢flicagy oLthe ¢ombunation wifjoyt added tpxigty.
112551 Olude of tR@mf)ralcdmblﬁﬂmﬁ Sighlficantly &dlef Mk ProbsipAbLde t O
e sensi tlv

. Wh . d
LSRR L P g eSS st g et Bonsigpbiekc s BREEER
ladQaritagbds imda iresmend of influehtaie a pandemicios looslzed aigteehka Fuher,
t ng] 8‘1%%%6% 316)% G%%eelfrs?ﬁ po?rgatgxuﬁlghv\%alugl{t %ﬂfécgﬁ%thﬁ]lg)T a[q’ﬂg OP as

cexpisuredd o drugwesiskant mﬂue@zmtus aBcausk rapld \atgmngtypwme not
R P?iy%%liagl@ oh i re%ﬁﬂuge ﬁagls 't %ﬁ?alfoulﬁ-ng%ﬁnﬁélz Hf(lh %éfecﬂf)n bAI&

uenza VI rus east
anerﬁfes@m profiles @esewgﬁlqnu pml s €9r brophang effggtive ?fﬁ'r\f!@l envergee

| Qed RANCAINENG thRDddiS In specific embodiments, the drug-resistant influenza

virus is resistant to one of the drugs of the combination used. Surprisingly, treatment

with the triple combination provides a greater anti-influenza effect against the drug-
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i nproved by at |least 2-fold, 5-fold, 10-fold, 20-fold,
50-fold, or 100-fold. Exanple I B bel ow describes an
WO p008/112705 assay for determ ni ng how i ncreases PCI/U82008/056678
sensitivity can be determ ned using an H3N2 influenza
strain. The sane assay can be used to neasure drug
sensitivity against other influenza strains. In the
absence of synergy, conbinations of antivirals may
still be beneficial due to the additive contribution
of each drug within the conbination and the overall
efistag Eigusohantticatmens At i4bq e RicEpidenthertaluzion ofihadrug to
[ Omenlinbsifused re.tllhﬁlt hd a ﬂb&uﬁ%@l m{am@nneaicgwrédesﬁéudryused to

reduces the probabi | of generation of dru
r"ééqs%‘!‘ahlfel‘é?qdéﬁ‘%é P"t‘t?ﬁ‘d&’r“éed‘e{‘ zf{'tb Py la?t Ti$b AbTRETUEESP a Srug-
Trhéxﬁadt&n&&éé'xﬁ&bﬁiahéé of@@m{UaﬁlgREH§ etcl’) the treatnent of

bl Erertapeady i e U S R oL e m e
ainfiueigd vifuslifeantle. ]Fn‘r exrtnmmh inflbdnzaovina hdsoipsikn hibiterx pakMP e

to .a d i.d
e T Ry A
t RN pblamemsetmhnb:tqrsrme:acmnsatahelnmddlngf thelifecyalel @ddntex@nng
oq!ggl?uaiegtn cﬁn% ﬂnc[a?des h}?’#}?or?scage Ml% Jltltl?esendt) e ll Qt i on
ro e

ective anti-vira
e[OéH Enarmﬂss o mﬁ@mze vigs ad$osption iditbators mluﬂpb@ila’ggkgumn specnﬁc

ClapaTale ﬁweﬁtﬁmw@eedergwanrasﬁb ataarntx]glmf(hmva@zmlgws i's

resistant to one he conbi nati on used.

smlwwsﬁ;tﬂgps)&seetergeahla%w al w} ipigroReAgentsSihemetbieri If3Di on

MIOMQﬂG)S s@lfaﬂaﬁg Slcctaidds; dndllﬁdsélﬁ@i:ﬂ ﬁ)ﬁdﬁ:ﬁc(é Flagry,land D
dr ug 11277

05 t.ant
ekl i Gr . St ok SDEPD r@&&i&[ﬁ?@ Thpgand
eotledr Ufludiza @cﬁsofphen ﬂhﬂbgor‘aﬂ'e gﬁUvﬁlgn tHaartVSeé e§. Canbasag thé Plnrbaé
a andar d nedi.ca e
R Y et e e T S A
WAid'Sons Lid$2@07), firicsiporaled gorpio byl raﬁerérme)a drug- resistant
V, I . t

(105 e of P, bR e R topBldR sy )
amammématl amm-adaemetme) pmasedmn(lt(h@mmonmylaadmaim} us
[ d I Q&Q{aﬂ
Bl nd e By ablhy HETEAofithl2 220 RkAS "
begplnirendne?. 2 tadaminianels 3-63-edampngr)pipergige. dgén ase

| AR Iy So kR, zﬂ%a t%nweaéﬁe Izrthlamntaery‘» ﬁmdﬁeuna@-a-
at the mddle of the Ii

ecycl e > and |n’ %({l gﬁe
AdpgR - p-asthy hearolidige: 3ad MaispesHig magosionat #tipegties (Sgege. US
azn]plsmeom dnldZebdace @xdealt?-e ﬂv.foequ)asz 2[7@’571) Exapipreesa of
N enza Vi r.us adso | ON
ehotdSRTC o e sRERe] Ben B ibR bomtitibh Saratiaginegr
m:ganta‘amlej adino et al., J Virol. (1995) 69: 2075-81),

S SRR TGP p o aOlSkR il ORiaASE o0
panxwdctbavmwemd ngriaiepatts @ X-405] ©a ejgr Mmtlané et(aé Aptimicrob

d des of sialic acid (see e.qg.
&%ﬂé?ﬁl ot (3%@%0%%%!%@&)(2002) 12:183-90). These and

olOsRyr Ais qu@ewznatham A oty mIerAse BhbBeTgelas do aeiral peeph e
ahdt ilhHRE 1R polynfeRSD plotedst, 41aRr dHAbMRIease activity of the viral RNA

polymérase complex or one of its subunits (i.e. PB1, PB2 and PA). Exemplary RNA

" polymerase inhibitors include antiviral nucleoside analogs such as ribavirin, viramidine,
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O Pandem c I nfluenza: Drug D scovery Approaches, Ed.
Paul F. Torrence, John Wley And Sons Ltd (2007),
WO pmsnporat ed herein by reference). [058] ExanpltEESWD8/056678
M2 i nhi bitors include am noadamant ane conpounds such
as amant adi ne (1-am no-adanmant ane), ri mantadi ne
(1- (1-am noet hyl ) adamant ane) ,
spi ro[ cycl opropane-1, 2' - adanant an] - 2- ani ne,
spi ro[ pyrrolidine-2,2'-adamant ane]
I ro[ pi peridine-2, 2' - adamant ane
Q@r(ag-gyﬁgpﬁyy} 9)ﬂpzﬂgpqrmxﬁ@1de gT-(i(@_) 2'-deoxy-2'-fluoroguanosine,
aﬁmﬁyls)d@yzra \@hindlicA®odire (sek- eﬁngﬁ’JnYGJt AR AREicit egents
(1- adamant %pré%_rrol i di ne, and ]%
Ahamather (198D 90399 cyoneasnpey OsinEhbe & piget et al.
rmmeﬁdrwagen&ruueheldexea 9§862:965-[1.); dodthe 200 eHISAHibit@Nd

ThaRuETuRe schinim ABiuct Adsls Chorelir LRl ePon

tthe ptefequaﬂ emhxmllmenn ahé afithd aticirahagdead imbe wiple comhiaationds ne.
[ s of | MP dehydrogenase inhibitors include

Vllln or v1ra l me. . L.
avirin, viramdine (a prodrug of ribavirin), and
mlll nﬁmdllés of MRuet@Fspesifie interfgring\digkiugledtides inglude siRNAs (see
3)( [ 060]
usecFrt %ér nmgankﬁegtagfwgﬁﬁg J} %g%g%ea(géo %m%gt or
rpéﬂf@h@omarar@hgnmﬂvm\daﬂ ribeygmes (seelear USHat Biot 6258585 to Draper),
ﬁngelrsg fepfde ﬁ@u@k@&aﬁ@&@@u §J:tﬁ9§€m@‘iéuh‘éékt Warkb
the Vi ra

%é Jmerase compl ex or one of its
Forp Fharmacqli2Q6) B3:2P1-8BB2 and PA). Exenpl ary RNA

no&zy MEkaA§esioN Adulintififfse inhibitbkd tncRiaé do¢itdndivir,bseliased de
I ram

2@% gﬁ%%h’ﬁg%eggg t\g%}rblerggéjsAnumxcmg igents Cl\llgx%other (1997)
6t f1D40052) - Andiyidie, PesamA-DRMAIZI70EG axb:opeamm&r@&) 7B5didehydro-2-

2 -d -2' - f
2o D e S BN Fasna AR o1l
Arifluoneacetglbevfgainic acid ey, hé522276,1:&3 131367 5/(6&-UHhat Nand

BT Ba s S SR RT ESE A finflyg LT ofipudt 200y

t46d 0&hon ind mafseed mnhowmeatr onfelo the matryéral(agenss ia thy, tnple
i nts Chenother. (1996
-Egﬁ'i?ﬁgﬁoﬂ is %@ltﬁl‘uvnr gé%ﬁniv’? S AnfNIE ( )

ef erred enbodi nent, one of the
dfe3] v ane eaabediment,;the firpantivifajnesnt doapdylh iphibiser. prgferably

Fand3AMHAiRd: PheQbcotdl hrtiriliaB&h islal SelvirfPrRERdsRIR aﬁ’d‘log, preferably
i nfl.uenza- specific |nt§rfer|n o] i onucleo ﬂes
bjfor.Res.

inaYigiger drapydiae; prddbe thid gtivisg] ggenbis a Furarmme%
(pﬁé?%ly Bﬁltilﬁl@rr QBQanarﬂlﬂtrJ E‘ﬁ{ﬁI&EerﬁlbddgﬁHﬂu Gt:ﬁmit laftBSral agent is
p osphor ot |oa cl eot.l L1 D0z
g%}ne g mag g aﬂvgﬁl jn% is ¥1B?]§|i viram dS ine, an% b
ohlrmnaras agendis pemmde aselainiviccadbokyiste, (permivir @ zardoivber t
Ki : - _
(B8 bl AP B B EAIRE Qb BB g 2o Pl Rk
[0):3 edm:aniranon suitable [faralrs paiticular agent (e.g. orally, parenterally, by inhalation,
transdermally, intranasally, gastric administration (e.g. via G-, NG-, J-, etc. feeding

tubes), etc.). In various embodiments, the antiviral agents are prepared for oral
administration and/or gastric administration (e.g. via feeding tubes) as liquids, syrups,
suspensions, tablets, capsules, beads in capsules, or beads in sachets. In some

embodiments, at least one of the antiviral agents is administered by one route of
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car boxyl ate (GS4071; see e.g. Eisenberg et al.,

Antim crob Agents Chenother. (1997) 41:1949-52),
wQamamizry , peramvir (RW-27021; BXC- 1812, BiBXX/YS1098/056678

2, 3-di dehydr o- 2- deoxy-Nacetyl neuraminic acid (DANA),

2- deoxy- 2, 3-dehydro-N- trifluoroacetyl neuram nic acid

(FANA), A-322278, and A-315675 (see US Pat N.

6, 455,571 to Maring et al, and Kati et al., Antimcrob

Agents Chenother. (2002) 46:1014-2 1). In a preferred

enbodi nent, one of the antiviral agents in the triple

cdmbTisrationdg ei Rarcytealiyh and At jeast g of sheantivirahagenty ﬁaﬁﬁmm'ﬁtered

[@@ﬁhntérﬁht%ﬁte%mmnmbn g:té"&ali)} &Y ilBlaiio) " 8l agent s
i nhi bitor, preferabl nt adj ne; the second

10 vinrooﬁﬂ dagjagembodimentscape oYanora PF el agents e bggrovided
Ak ef m&m relehsd @IR) bi dxte@led\t1638TBR) fdin. and pt‘dbﬁ‘aﬁd'ii Jf &R

t
Sosset Forp (R rtie Bh Pt TSR Fotane Bttt rleaser
e ﬁibdtﬂibm&se" dbuagd forms) isavellikuowrn| Suiiadewa2 mﬁnbnarrERl tlesdgenfenns

n t

BRI IS PG ), bR
agatadts ofswloédﬁ @ndrporated lesa byonefereince. Jdae bm»v}thlagents may be

P a

aﬁfnﬂlrgt \r%(lf aﬁg%palza@t%ml}f {gnnsh sngngga?xle: dE@' ﬁgdhgiﬁt}éﬁlg N J\lrtrcg'gaet‘l%ly Rtfo
rop grtoeesof thefantdrel agents may boprowdddtas mlweblmpn eqRPOPIEPNSI I 2NLIP

E g. orally, parenterally, by inhalation,

transdermal ly, intranasally, gastric adn1n|strat|on
(1866). Whien tregting pgsstabljshed ifluenzg wpg infegtion igayent gipgnyns wife

Vb BHS oﬁmmm%sdm&ﬂw paRhierd] dddlinii@a6 i§ pmlau@ryqﬁasr&d
ral, . adm ni str n .and/ or z&E“'C ag stration

f

(ag ()aa? adminjstraugp MY nthB &l 3ctnéesm f3p 1ev1g§,§hﬁ gsue | plasma

deﬁcféﬁdi’e&ioﬁﬂif thet abhau agents apﬁfefae@, thbpﬁdﬂeralradmﬁmudlcass or
east one

S enrL O PRSP et SR SRS & TrafbsciiRiea s
¥osl greidfe P 3 (r8radnds/ib fubiail./ Ap2Goed ﬂﬁ%ﬁﬁentMMImml on

comﬁlilsegJ & ﬁﬁt q\rlb%o a)xfamgcng oqg'mlaﬁ%%el) oaﬂedm?\nraI {h%le@?&e' a\%lggqle

S I'S adm ni S ere
a(dhavmrmr rvaamndmex @d@ptlmav h geugaminydase mhahltalt (oeplpmivir0651

| Re1Bhic L Gke TR0 tvﬁnch‘ﬁ%ﬁ;&&ﬁteﬁﬁ& Mﬁls{eﬁﬁ together with

ant|V|rai gents may pr ovi I'n an | mredj at'e

raibarrpeeu(ipally agepiehle eﬁﬂ%rdn p enghppharpacrytical spmposifiqp. In other

RnBa@fRAd, QRE Wb ifRRitod %@%lrﬁﬂfuﬂﬁos{&'aﬁﬂogh@faﬁﬂ bRdndlR thé"
the art as "controll'ed re ease", '"sustai ned rFI eas

aAuraminidasg iphibyor, ate parenerally sduppistefed as sopasate dosape O uA some
Sibbaiblets, MPlehdd Badd fiiprMERhBRGAG€artiOfraTRucl édside aeadapié, Afdithe

B it L B e o T
@mp&sﬁt&fn&im is rebensatnted with ahangaeaiticaliyeaccdpeble carrier prior to
(_Rarengra? fr?xnlgﬁrq%on parréu? 'réé od%e]qgl tﬁé ngailbléﬁ' %l ag'@ﬂﬁxﬁ usly,
amtllewdeabalqg@ rancsthcrangtmmpasgmh@egk efyre@@n‘@rmch ipptially
GRIRARRif | QBSrate QorRhiRG! Bd tRSAD SrecOBRed with a pharmaceutically

acceptable carrier prior to parenteral administration. In some embodiments, one of the

antiviral agents may be provided in lyophilized form which is reconstituted by a liquid

formulation of one of the other antiviral agents.

15



[0661 When treating an established influenza virus
infection in a patient presenting with synptons of

W eBti21gs and/ or di arrhea, parenteral adm ni StPEE/US208/656678
particularly preferred, as oral adm nistration may
not be effective in rapidly achieving the desired
pl asma concentrations of the antiviral agents.
Preferably, the parenteral adm nistration is selected
fromintravenous infusion, intravenous injection, or
i ntranuscul ar injection. Most eferred is
i [A€7) aFoapigssmaj caragairayiAn offeagl @Fié?frt&}“RlF combipatign jsprferably

AR h&d BebdeR B desG O BMiInSAS CRix R ad 18431 24 4072 (08NBO! Ad] ge
or rinmantadine), an antiviral nucle05|de ana1o ue

(Y6B l6@RsnpouS heyrs. v$<ruam elinjealtrialarg ugsaq dsteaming the avetage Cmin,
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ToHRo B i St b By & oicdbi s b BB el e

aﬁmends&mhned fraunthegiatiénn H)r&@@lﬁﬂ)hﬂfdﬂi&a&m ofcalsd antmral agents

cEtr el B e vl A B e i Ak T e
nef twaaon rmarel wveeks,i tyyhically npto, abaut 6 weelrsen trmreaintll;ﬁhanhh of mfetceore d

ag,separate dosage forns. In sone enbodi nents, at
I"83st one of the M2 inhibitor, the antiviral )

rl068] e 3b¢ ieentiomis dgther exemplifier below aith zgspest @aises of seFibE t or
'afxmﬂLa? F’é%ﬂ{s &dbﬂfa&én@ lok %upﬁzﬂ’x%qudanh@l to@%g@s%xﬂk&fcetﬁrauons

g |ze nposi tion IS reconstituted wwth a
i whieh ey are @adl §ulé?él9émam agd eqpegritiations of efher pyiviral agents that

PR FIR EiRiha exadplifiel 5416w tArn08R- deteinifABing iﬂ?&ﬂhf@%&ilablehﬁthw

inhibitor, the antiyviral ucl e
rJietpturciand bparontine sxpesimeptation; ?u%ﬁe@éwg gmlﬁesab
nmwhgédewlynnﬁé/mded in a separ ate cont ai ner, and

t L .
o P e BE St e o, BRTEF RO i 6o el
| cdmbinakond sritdhitading bsrimantalinef whitteis admhlsmedai thapiattsn amy
A UL e LR g
dyesntgéml (CHinM® 2008/l (Oifax3, pREFAULSE 0 6870 BE BT, &nor¢ efFiablylfd

Rl) 13 Qig/n%%ﬁ%&{ p%fh?ﬂ?' 9f3 1§ R ﬂgﬁ{l} o aplta t kﬂecotlfix{u‘a{lsenours The

tfon | S alne bet ween a
dbsreﬂ@&swwcmdum&bef it? ieyad by adrginisering thg amqpading@r

1fantadithd parSfterdBBor @MY il HOMDuRt Q¥5 o S0B %g/damo% b4y «E;%ay
trials are used to determ ne the avera

LA90 CAS P a0 CO0 TR T MDD Ty, 5D oD ey,

ma{éhﬁ% felr¥d delhy lofd Gqsﬁlgbis lbﬂgnanfag[]lg RS ftoﬁ( B?)udﬂ:’-dﬂﬂl x?g’}lday,

0 e S ic ays for treatmen

7f|5 -0Rmef i’h@g'%@é P’é@%ﬁ%ﬁ’@ﬁég 2¥-r o¥n the patient. For

qg‘mgp hit sdxe @mbbdiRernta b)keyhplwm‘o‘&nanfadinh mdmilagwfdma bxt'aaq;e:geiorms
m N 0 se s '

SR Pa I Rl S5 B0, s 13800 Pract Hithel fods AL Tb o

vabelt I35, 10926 2l50y176/200224/250276, 380.6368, oo #0mg perdpsagé forthe

fé&k fthlée)'%fgﬁp f&&! 8@%@!-@@@&%% amﬁlste&\a%ﬁs bQlo 'tl?ues per

furt Fow with respect to uses o
Sor &irpraphylaxis or treatment. The resulting daily doses may be at least 25, 50, 75,

100, 125, 150, 175 or 200 mg per day and up to about and up to about 75, 100, 125, 150,
175, 200, 225, 250, 275, 300, 325, 350, 400, 450, 500, 550, 600, 650, 700, 750 or 800

"mg/day. In one exemplary treatment, the patient self-administers two 125 mg
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antiviral agents and conbinations of antiviral agents,
and the dosages and concentrations at which they are
weizwd/112308 t abl e dosages and concentrati ons of BTTES2008/056678
antiviral agents that are not further exenplified
bel ow can be determ ned using information available in
the Iliterature and by routine experinentation, such
as described in the exanples bel ow and known
generally in the art. [069] In a specific enbodi nent
of the invention, the first antiviral agent of the
tamaptadine BR it dosagedprmsde. aeanselasiriablesy) evaryrisvelvadipwre (i.e. BID)
vm.l £B1al 5t 1B6T560 ﬁ%ﬁﬁzﬂna‘hﬁdﬁmp SypRally &kdn ih BorinaiBi oA Fibavirin

hat mai ntains a plasna concentration of

aﬂ%ﬂ?ﬁ%‘éﬁdr‘l’éb& Arl%°nﬁﬂ1ﬁset-‘di“hlé HhetpiRpbpactig doss lggreerS medfn)
tRsaze Brd@m (Cmax), preferably 0.1 to 3.0 gg/m nor e
prefera r ef er abl

1. to 1.5 g/, an . 3
74 ESigpladinusfonict 2 el sERPTe R B HBIs o e, ER
deulRienddréSeRmEDRAY talleW f0D DWRPOmDEmRalibseihedbydptimizing
agm.m%t e‘;l gb'lt’" e amant adi ne or. | nz_i)tad{l.gee .
g55 YRt Brtd ‘1’9 IO PLIOPSF R OB ERAB APRVE ST s6 VS BBgM4ne
regliclay In 2 prefeere@ER formhldeagh, the mﬂmwdme&@ﬂmagﬁdimqhas 40R virw

Fgg ?lfqg(hnl le oHesg#han al())o t ggvl/v{j ?(ylf(l) Px% hoa ?esé t?nan t%?utr%/ v&éa% in
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amant adi ne, typi cal taken i n Combi nation with
r96tsantinupys hows. descri bed bel ow. Also in this exanpl e,

Egb@ 1 PED6H ¥ BEdiinent SPHE infventioR ehelsz&nmtﬁfﬂan agaﬁ ag@e {riplem
For. . oral adminjstr n of

/ or
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L0 LIRY A0 NG/R0 1 1 TRDRAY L RE 26 i) 1246 @ pg/ml, 0.01-2

pg/ml, or 0.2-2.0 pug/ml for at least 48, 72, or 96 continuous hours. The desired plasma

concentration can be achieved by administering the ribavirin parenterally or orally in an
amount of 50 to 2400 mg/day, 50 to 2000 mg/day, 50 to 1600 mg/day, 100 to 1200
" mg/day, 400 to 800 mg/day, 50 to 600 mg/day, 75 to 500 mg/day, or 75 to 200 mg/day.
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di ssolution profile of |less than about 70 wt. % in one
hour, less than about 90 wt. %in two hours, greater
W@ b@s1giout 40 wt. % i n six hours and greater RCEEINS2008/056678
about 85 wt. % in 12 hours, as neasured using a USP
type 2 (paddle) dissolution systemat 50 rpm at a
tenperature of 370.5C with 500 nml water as a
di ssolution nedium Further preferred is an ER
formul ati on of amantadine or rimantadine with an in
vitro dissolution profile of |ess than 20 wt% i n one
He a prefaried embadiment i ribawigns viramiginerinadmynistgred atrlew dailyan
adaslgés tﬂ&g%we' Adifilor Atk Satic RIFEL Fh&AREnididIe n BRBIAaBR% i N
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hrs).

[076]) In a specific embodiment, the patient is administered ribavirin or viramidine by

intravenous infusion at a rate of 5 to 200 mg/hr, 10 to 150 mg/hr, 15 to 100, or 20 to 80

mg/hr for at least 48, 72, or 96 continuous hours.
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ng/day ribavirin. [0741 In a specific enbodi nent,
ribavirin or viramdine is admnistered orally in
warwents7of at | east about 10, 25, 30, 40, 50, PG’HUSZI)O@OSGMS
125, 150, 175 or 200 ng per dosage formand up to
about 150, 175, 200, 250, 300, 350, 400, 450 or 500 ngy
per dosage form One, two, three or four of said
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day for prophylaxis or treatnment. The resulting daily
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25 mg of oseltamivir is taken QD or BID together with 160 mg amantadine and 160 mg

ribavirin (either in separate unit dosage forms, or in a combination unit dosage form)
which are also taken QD or BID. In another specific embodiment, 75 mg oseltamivir is
taken QD or BID together with 100 mg amantadine QD or BID and 600 mg ribavirin QD
or BID.
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conbi nation is a neuram ni dase i nhibitor selected from

the group consisting of oseltamvir, oseltamvir
w@2aBoKyrat e, zanam vir, and peram vir. Oselt aP@WUS20881056678

zanam vir are particularly preferred. The

neur am ni dase inhibitor, preferably oseltamvir or

zanamvir, is admnistered to the patient in an anount

to achieve a plasna concentration between 0.00 1 to 5

gg/m, 0.02 gg/m to 5 gg/m 0.1to 3 pg/m, 0.1 tol

pg/m, 0.3 to 3 0.3to 1 pg/m, 0.001 to 0.1
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dreatmenievthy inerferomypegylated iferfqron, uiasmin, Qr(segﬁécmne“ et al
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concentration of
desnred to avoid certain adjunctive therapies (e.g. interferon treatment). Instead, the

antiviral agents may be administered in conjunction with anti-immune/anti-inflammatory
treatments such as corticosteroids (e.g. methylprednisolone, hydrocortisone, etc.) or

statins (e.g. atorvastatin, simvastatin, etc.) to reduce the likelihood of a “cytokine storm”.
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zanam vir may be achieved by parenteral adm nistration
in an anobunt of 5 to 250 ny/day, 10 to 200 ng/day, or

wWQ@2008012I%0 ng/ day. | na specific enmbodi nent, thRCPHS10081056678

is admnistered zanam vir by intravenous infusion at
arate of 0.1 to 10 ng/hr, 0.4 to 7 ng/hr, or I to 5
mg/ hr for at |least 48, 72, or 96 continuous hours.
10811 In a specific enbodinment, the patient is

adm ni stered oseltamvir orally in an anount of | to
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particul arTy beneficial fo prophyl axi s of influenza.
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el el 20 msriB aibaticn. Annther exemplagyflosage form is a capsule comprising

160 mg amantadine and 160 mg ribavirin, and 75 mg oseltamivir.
[088] Another aspect of the invention is kits comprising an M2 inhibitor (e 8

amantadine or rimantadine), antiviral nucleoside analogue (e.g. ribavirin or viramidine)
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or prophylaxis of influenza in a human patient. In
vari ous enbodi nents, the conpositions are prepared
WO 2008012375 parenteral, or gastric adm ni stratiBRCI/[82008/056678
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dl

and amantadine with oseltamivir, at sufficiently low concentrations that will result in

fewer adverse side-effects in humans. In addition, triple combinations with amantadine
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reduces 50% of the virus at 72 hrs) for each drug were

denonstrated in dose ranging studies using each drug
w@goosmorher apy. Briefly, conpounds at varyi ngPCDES208/056678

were added to MDCK cells grown in flasks using

previ ously descri bed nethods (Snee et al.,

Chenot herapy (2002) 48:88-93). Thirty mnutes after
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detection assay (i.e. there was complete inhibition of viral load).

[0104] The experiment further demonstrated the synergistic interactions of the three
drugs when used in combination. Sensitivity of the virus to each drug when used in triple
combination was improved by 10- to over 100-fold compared to each drug used as
monotherapy. For example, monotherapy with amantadine at a concentration of 1 pg/ml
resulted in approximately a 60% reduction in viral load, whereas approximately the same
reduction in viral load was achieved with amantadine at 0.1 pg/ml in combination with

0.01 pg/ml oseltamivir and 0.32 pg/ml ribavirin, demonstralmg a 10-fold increase in

sensitivity to amantadine. Monotherapy with oseltamivir at a concentration of 0.1 pg/ml

26



software as described by Prichard et al. (Antimcrob
Agent s Chenot her (1993) 37:540- 545). Strong synergy
wormssesm wi t h doubl e conbi nati ons of anant adi PET/UE1008/056678
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detection assay (i.e. there was conplete inhibition of
viral load). [01041 The experinment further
denonstrated the synergistic interactions of the three
drugs when used in conbination. Sensitivity of the
virus to each drug when used.in triple conbination
was i nproved by 10- to over 100-fold conpared to each
drug used as
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R bavirin G oups Treatnment (pg/ nL?l é s
JOHPI MDfe and STAS okt aelihwerepegdgddnto T25 flasks at a cell ensity of 4x10

cells/mL, in a total of S mL, in growth media. Cells were allowed to adhere to the flasks

overnight, and the next day the flasks were inspected to verify that cells were ~70%
confluent. Cells were washed once with 5 mL infection media with or without drugs.
[0110] At T = 0, flasks were infected with A/Influenza/3/75 (H3N2), at an infectious
dose of ~10' CCID50/ml. After 2 hours, the media was removed and the cells were
washed once with 5 mL infection media with drug. The wash media were discarded and
5 mL of fresh infection media with drug was added.

[0111] At 24 hours, the flasks were removed from the incubator and were visually
inspected for CPE. CPE, an indication of cell viability, was qualitatively assessed by
scoring the flasks on a scale of 0 to 4, with 4 being the maximum CPE. Scoring is an
estimation of % viability. A flask that is 100% dead is scored a 4. A flask that is 75%
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HEB bS8 PR3 51 cEELL, LR B
vieRB)out dr ugs, and 5 m. of f r esh infection nmedia with
O[le] 'ixhtﬂé‘ hbsence of drugs, the placebo arms produced a peak viral titer at 48 hours
post infection in both the SIAT-1 and MDCK cell lines. Peak viral titers were similar for
both SIAT-1 and MDCK cell lines, with the SIAT-1 cells producing 6.75 log;o
CCID50/0.05 mL in a 24 hour period measured at 48 hours post infection, and the
MDCK cells producing 6.25 logio CCID50/0.05 mL. The virus appeared to replicate
faster in SIAT than MDCK cells; at 24 hours post infection, the viral titer was 4 log;o
CCID50/0.05 mL for SIAT and 2.25 log)o CCID50/0.05 mL for MDCK cells. After

reaching the peak, virus production dropped in both cell lines. Presumably, the drop in

viral titer is due to all the cells having been infected and killed by the infection.

[0115] There was a good correlation between viral load and cell viability, with all the
cells dying concurrent with the peak viral titer or shortly thereafter. For instance, for
SIAT cells the peak viral load for the placebo group occurred at 48 hours, and complete
cell death (0% cell viability) occurred at 48 hours; for MDCK cells the peak viral load

occurred at 48 hours, and complete cell death occurred at 72 hours.
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conpl etely suppresses the formation of resistance.
[01191 Hence, triple conbinations can lead to a
WEenp7et i ¢ reduction in the rate of i nfl uenkEr/us2088/056678
growm h and resistance. Mrre specifically, in using an
M2 inhibitor (e.g., amantadine), a neuram nidase
inhibitor (e.g, oseltamvir, zanamvir) and a
replication inhibitor (e.g., ribavirin), there is a
greater than 2-fold synergistic reduction in growh
rate over the concentration ranges of anmantadine at
$71541.5 g/m, oselftamvir at 0/0001-8.01 g/|m, and
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previlously describdd nethods (Drusano et al
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time points. The triple combination thus demonstrated synergism at the following

concentrations: amantadine at 0.1-1 pg/ml, oseltamivir at 0.001-0.01 pg/ml, and ribavirin
at 0.5-5 pg/ml. These concentrations correspond to human daily dosages of
approximately 50-700 mg amantadine, 200-2500 mg ribavirin, and 2.5-10 mg oseltamivir.
[0125] In addition, the monotherapy arms for amantadine and oseltamivir resulted in
appreciable formation of M2 and NA drug restistance, whereas the triple high dose arm
did not.

[0126] Example 3A: Effect of triple combinations of amantadine, oseltamivir, and
ribavirin on treatment of influenza in mice

[0127] We designed this experiment to determine the effects of the triple combination of
amantadine, oseltamivir, and ribavirin in a mouse model of influenza infection.

[0128] Female mice (17-18 g) were anesthetized with ketamine (100 mg/kg) by

intraperitoneal (i.p.) injection. Alzet osmotic pumps containing amantadine were

32



801105901105 1011 0.5 11 1100.5 121
10 5 101231 Sanples were renpoved fromthe hol |l ow fi ber
W@R008aA12700s tine points to determ ne the numbRCT/U$2008/056678
i nfectious virus. The viruses fromvarious tinme points
were al so sequenced by Sanger nethod to determ ne the
sequence of the NA, HA, and M2 genes. A reduction in
sequence variation with conbination treatnent conpared
to treatnent w th single drugs denonstrates that

triple conbinations inhibit the generation of
ripssftedt syrgicallyhy suhewaneens souie ip the bagks pfmicg pppyeximately 32 hours

mplto@ﬁ'h{@mﬁénga eaNRGiMESH i eiBh,nibd &€ Bgaﬂlt anlzs%@tlgéasvﬂtha nd

2-3 log redaction in titer at 48 hours at

d@@@nneog oxt 617 {pfacted frdigaasllydin. hwn%@mém?&'x B l%tcglbsa't‘we

ld@f‘é&gms &k (CCHID;@)\UfW/%c@thVQS t}mL{zm elglslpgﬂ hbe ?fa;]g@qn at
ow dose, and 0 edauc n a Aour.s at 1. 0. ..

R TB A S reshes (b ghiagt v pe i i i

rveBdIgivencbhority b&”oﬂe@ngedngd wiel thearzontinuéd dreé a d@tfoA’Bcolnmamszg days

ner C n v

G R Eor e VBl D e e Sflbcded P o

[ gav@e andieitigilys 12 micapat dmgnphted groum Hlthe imticeoverg held21 das to
%ge%e ?!lhdangyﬁgfwe?@egss a g[r?]@ee]yérp lo&etedagonbl nation thus

enons
domb mmanadmnsvas administendd by Alet Romp-at3 goml or Hwp/mbine deliver

%lé&@ oQ 19 lg&?/d@ ’resﬁ&gverl' Q&Kﬁrﬁl’vﬁl wa?gannéleéflgt/

concent I ons COTTESpOﬂ human dosages

ong/k%iﬁpnoo%? mefkelsy byorat gavagyy a@dﬁmwalm“ﬁé adngigigterzd @y ng
rdé%)@é/darybpm @xEﬂig/aayary]&al 'EE’s/aQeS ghé &Ukval'ére admhiftdtéred ad N
It

i on, the nonoth %il arns for amantadi ne and
Jaonothsrapy,and in the Sixpags en‘“péffﬁ’i’tlé‘@i"%e formation of M

qmol\mmhbhgnﬁea@y trsdtﬁé}ﬁﬁwermglﬁl? aﬁ’echbeagwnstmheaniactgh ilose

BirinarBh oo KiARRPAL S Medtiopgfibyiin o 4 igeRay The

rinke@vd death »\Ql"b ﬂigrﬂ'&bﬂ!}ﬂﬁcrenﬁed anthkseaioges, and thei22% shfivAlAdte (¥
LeSh AR 40, Fu PRIl Bg LS LR lE LR 1

tri FDI naAEi 0N o g han am Vi
a:ﬂmtequnatvalrl n in a nouse nodel of influenza inf ect| on.

Qg{lﬁ ﬁ}&lﬁ%ﬁ%ﬁngﬂs #?eg §x]e§en%%i rrﬁgglé r t@g 2(2 1] W/% 'lzl'ﬁsdslé’é" nbf’
iwnpwetted hased\umﬂhecfs%ﬂxat he pgligrivie manathesipy §y aﬁr&fmr%rieﬁ@
Wahvfal &%eﬁ/t\@f 908 h 36 i Tl dring ORa Q;’etﬁﬁrzﬁ.r al M&Rki&ve
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a*gmsw frequgropent of 3llpf the combinations. The 10 mg/ml dose of amantadine

was likewise 92% protective, so combinations with this agent would likewise be highly
protective. '
[0132] Amantadine at 3 mg/ml and ribavirin at 7 mg/kg/day had enough of the mice die
in these groups to show delays in death that differed from the placebo control. The other
dose(s) of each compound were highly protective. The compounds used in combination
showed death patterns similar to the two doses of oseltamivir or the 10 mg/ml dose of
amantadine. '

[0133] The fact that all triple combination regimens were equal to or better than all of
the monotherapy regimens suggests that the three drugs were not antagonistic in

combination at the doses tested. If there were significant antagonism between any of the
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prior to virus challenge. At the tine of infection,
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and ribavirin at 40 mg/kg/day.
[0139] In the study where treatment was initiated 24 hours after infection, by day 9 post
infection both the amantadine monotherapy and the oseltamivir monotherapy groups had
100% mortality (using the UK/EU mortality criteria); the ribavirin monotherapy group
had 20% survival; and the triple combination therapy group had 90% survival.
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regfokerediymonoderdpy-i bavi rin at 40 ng/ kg/ day. 101391 In
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i nfection ost infection
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90eds s, W] ¥.ed2, 0.340.32, 1, 3.2, 10, 32 and 100 pg/ml; oseltamivir at 0.0001,
0.00032, 0.001, 0.0032, 0.01, 0.032, 0.1, and 0.32, 1.0, 3.2, 10, 32 pg/ml; and ribavirin at
0.00032, 0.001, 0.0032, 0.01, 0.032, 0.1,0.32, 1, 3.2, 10, 32 and 100 pg/ml pg/ml. Six
doses of each drug are tested in the combination: amantadine at 0, 0.01, 0.032, 0.1, 0.32,
and 1.0 pg/ml; oseltamivir at.O, 0.00032, 0.001, 0.0032, 0.01, 0.032 pg/ml; and ribavirin

at 0,0.032, 0.1,0.32, 1, and 3.2 pg/ml.
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immediate release form, e.g., Ribavirin USP Capsules (Schering) and are disposed in
each of the blisters (20) of the second and fifth sub-rows (18), although each capsule may
contain more or less ribavirin as desired.
[0149] The oseltamivir capsules (C) of this example each contain 75 mg oseltamivir,

e.g., TAMIFLU™ (Roche Pharmaceuticals) and are disposed in each of the blisters (20)
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assayed for cell viability by MIS staining. [01441

Exanple 5: A kit of extended rel ease amant adi ne

hydrochl oride, ribavirin and oseltam vir phosphate
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€g0153) m&mpmm saseadddralease asmahiadive hydmpidoxdeand
2|E)%’§os.ed in each of the blisters (20) 36 WO

"™ 2775 PCT/ US2008/ 056678
[0154] With reference to FIG. 2, a different blister pack (30) according to the present

invention comprises two rows (32), each of two sub-rows (38) of seven blisters (40) per
row to provide two rows of seven doses (34) per row. Each dose (34) comprises two
different active agents, amantadine (A) and ribavirin (B), contained in different

respective types of dosage form. Each dosage form type for each dose (34) is disposed in
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of the third and sixth sub-rows (18), although each

capsule may contain nore or less oseltamvir as
wale®smnext7s 101501 The blister pack al so conpri SBGI/US2008/056678

instructions indicating a typical adult dosage of two

amant adi ne capsules, two ribavirin capsul es and one

oseltamvir capsule twce per day. It wll be

appreci ated that the blister pack of this exanple
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gg&elﬁlee twi ce per day. The blister pack contains
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[ 01531 Exanmple 7: A kit of extended rel ease amant adi ne
AP FaRinh 4 Do | il abpnhin bl drob b ORI
pndoseitamivinyent i on conpri ses two rows (32), each of
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[0159] In the present example there are three capsules of the one type (D) per dose, but

fewer or more such capsules may be used as required. Said capsules of the one type (D)
comprise ribavirin and amantadine hydrochloride, in which the amantadine hydrochloride
is provided in an extended release formulation, and the ribavirin is in an immediate

release formulation, the two formulations being co-encapsulated.
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(34) are grouped together to facilitate adherence to
the dosing reginen. [01551 In this exanple, each dose
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oseltamivir co-administered with IR ribavirin.
[0167) Table 4

Purpose To determine the safety and pharmacokinetics of repeated doses of
drug.
Dosage: Dosing selected is based on previous single ascending dose (SAD)
‘ study: e.g. 100 mg amantadine SR +775mg oseltamivir + 400 mg
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oseltamvir and are grouped with the
WO 2aM1277H capsules (D) to facilitate adher enceCTU$1908/056678
the prescribing instructions.
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1492770 _DOT/ IIC")f\f\O [aY il Al ady X o]

Adule (4w awaw ),
Events:

"Monitored at Teast twice daily for behavioral, cardiovascular, and
gastrointestinal effects reported for high doses of amantadine or
oseltamivir (including dizziness, headache, confusion, constipation,

hypertension, coughing, nausea, diarrhea, vomiting).

Blood

Collection

By cannula through first day of study period then 2-4 times daily for
rest of study

Analysis

Assays (o measure amantadine, oseltamivir, ribavirin and potentially

other physiological parameters, adverse events
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ribavirin, 100 ng amantadi ne SR + 75ng oseltamvir +
600 ng ribavirin, 200 ng amantadine SR + 75 ny
we@Bnwtyir + 400 ng ribavirin, 200 ng amantBdi/O82088056678
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oseltarnivir +800 ng ribavirin, Q for 7 days

Concurrent Amantadi ne IR or amantadi ne IR plus
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dﬂtﬂ%ﬁménﬁzallﬁyatlﬂmsher physi ol ogi cal par amet ers,

JeYAY RRIEYR Cligrid01)WE: 2ON3L, 31 RVef 38650, 538 RAG/0RSRETBtory
symptom: cough, dyspnea (shortness of breath), and/or sore throat; 4) illness (onset of
fever, respiratory symptoms, or constitutional symptoms) begun in the last 7 days; and 5)
have evidence of epidemiologic risk for avian influenza as defined by meeting one of the
following criteria within 14 days prior to the time of illness onset: (a) There were dead or
sick birds within the subjects village or neighborhood (within a 2 km radius); (b) The
subject had direct bird or poultry contact (either healthy or sick birds or poultry); (¢) The
subject had face-to-face contact with someone with known or suspected avian influenza;
or (d) The sﬁbject had possible laboratory exposure to H5N1 virus.

[0172] Exclusion Criteria: 1) History of allergy or severe intolerance (as judged by the
investigator) to amantadine hydrochloride, zanamivir, and/or ribavirin, and or to any
components of these drug products; and 2) Alternate explanation for the patient's clinical
symptoms (i.e. other than influenza) as determined by the investigator with the

information immediately available.
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101681 Exanple 11: A Phase 2 Cinical Trial of the

Safety and Efficacy of Intravenous Triple Conbination
WOA\ROBAti2723 Drug Therapy for the Treatment of ReWESW08/056678

Avi an I nfluenza [01691 W designed this study to: 1)

eval uate the safety and tolerability of i.v. triple

conbi nation antiviral drug therapy (TCAD) in the

treatment of patients with severe avian influenza; 2)

to evaluate the rate and extent of antiviral efficacy

of TCAD over_the course of treatnment as assessed b¥
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ml/min, which results in an infusion dose rate of 18.4 mg/hour (442 mg/day). At these

infusion rates new bags of each antiviral agent need to be prepared every 12 hours.
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i nvestigator); bronchial alveolar |avage (BAL) or
endot racheal tube aspirate; blood sanple (for
W@ 208iz7s CBC, and serum chemistry); and uri nePCT/US2008/056678
pregnancy for females ? 12 years old. [01741 TCAD
dosi ng reginen: The duration of treatment will be a
m ni mum of 5 days, but nay be extended as determ ned
by the physician based on the benefit/risk assessnent
for each individual patient. A kit for 5 days of
treatnment contains: 1) 10 vials containing -
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new bags of each antiviral agent need to be prepared
every 12 hours. 42 WD 2008/112775 PCT/ US2008/ 056678
[01761 Safe : Adverse events will be nonitored. The
Nl H Di vision of AIDS Table for G ading the Severity
of Adult and Pedi atric Adverse Events (DAIDS AE
grading table) will be used to assess the severity of
an adverse event. [01771 COinical Evaluations:
Cinical evaluations include: in-hospital nortality;
rate and extent of clinical failure over the course
of treatnment [clinical failure is defined as death,
severe tachypnea (respiratory rate > 30 for ages > 12
years, rate > 40 for ages 6 to 12 years,
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rate 245 for ages 3 to 6 years, rate > 50 for ages 1

to 3 years); severe dyspnea (unable to speak ful
wamBemIes, or use of accessory respiratory nuBCIl/ES2008/056678

arterial oxygen saturation <92%on roomair by

trans-cut aneous net hod; need for nechanica

ventilation or ICU adm ssion]; 28-day nortality for

subj ects; 180-day nortality for subjects; use of

mechani cal ventilation at any tinme for subjects;

nunber of |1 CU adm ssions for subjects wth avian

| WHATIS AL ARBGR ISpent of acute respiratory distress

syndrone (ARDS) at any tinme for subjects; duration of

ho%fitaleation for subjects; duraﬁion_of synptons as
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ecompositionf viral [oad and sheddi ng over the course of

treatnment as assessed by negative RT-PCR for vira

RNA i n nose and throat swabs, blood, NAL and BAL

A rfhk esmnpasaibe ofakamed hrghet camfprising 0.5-Sfrsut. 96 neBaroifvir.

amant adi ne or zanam vir antiviral drug resistance as

determ ned by pyrosequencing; and genetic

chdiha cerapasitign pnieinfl in @unitdosage farayfpramal gdmiprpon.

2008/ 112775 PCT/ US2008/ 056678 WHAT IS CLAIMED I S: 1.

A conposition for the treatnment or prophylaxis of

i fafThe eoyarositian af dhaimaropprsingRo;123 gxgemwﬁmrlﬁpéﬂo mg

GYARFihSi ng: 10- 60 wei ght percent (wt. % amantadi ne

and 30-80 wt. % ribavirin, wherein the weight

percents are based on the total weight of active

a%) ek Sorhositibe of CAMPRSMplidig at Rast Tiemg aigslink iiah exfended

cIFin11 furghepﬂc%&prisinﬁ.0.5-30 Ww. % oseltamvir

Felessp ormopd e RRA%IPE BYF 1 in a unit dosage form

for oral adm nistration. 4. The conposition of claim3

e !cgrhl;]ogitiég bﬁgm@wﬁéggpg%&g d%{éqs g%itggcgd PHease form.

ribavirin ) e conposition or A conprising at

| east 125 ng amantadi ne in an extended release form

s i i ol | 0,

claim e 1s 1 n extended rel ease
form 7. The conposition of claiml in a lyophilized

POWEE Corhyfsitioh Bf @aithi18h a sibrile TiMd foRARPSYik on of claim |
in a sterile liquid formin a vial. 9. A nethod for
the treatnent or prophylaxis of influenza in a

PAtA BBhod faihd ERIBQAr propHyRkis ST iGuenddifiapacdnt kil thethod t he
patient an effective anount of a conbination of a
fGOpppising:
administering to the patient an effective amount of a combination of a first,
second, and third antiviral agents comprising:
a) an M2 inhibitor selected from the group consisting of rimantadine and
amantadine;
b) an RNA polymerase inhibitor selected from the group consisting of ribavirin
and viramidine; and
¢) a neuraminidase inhibitor (NAi) selected from the group consisting of

oseltamivir, oseltamivir carboxylate, zanamivir, and peramivir.
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second, and third antiviral agents conprising: a) an
M2 i nhibitor selected fromthe group consisting of

WO 2098nt2a® ne and anmantadi ne; b) an RNA pol ynePEEES2008/056678
i nhibitor selected fromthe group consisting of
ribavirin and viramdine; and c) a neuram ni dase
inhibitor (NA) selected fromthe group consisting of
oseltam vir, oseltamvir carboxylate, zanam vir, and
peram vir. 44 WD 2008/ 112775 PCT/ US2008/ 056678 10.
The method of claim9 wherein the first and second
antiviral agents are adm nistered in anounts that

i 1{%30 F SRR SneRfoR BF Likikd Mhé?ém fhe ﬁbﬁéﬂd%%%@an\{i'vfr&l% s awe
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zndmmwderwé pmgwisthatinareage sepsitivife of gnrifuepss vinglo thethirdy

atiidal sg'alht oa%rebmmﬁrbn B$ @leAB2- IR RhsHMNty oft the vilikqo the
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eq;ragl betmeen 0.3to 1.5tg/m for at |east 48
1"ﬁ§ ereﬂ0urs 13. The nmethod of claiml| wherein

the patient is admnistered amantadi ne parenterally

I
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THagset hod of claim9 wherein the influenza virus is

resistant to amantadi ne or oseltam vir nonot herapy.

16. A kit for the treatment or prophylaxis of

i 13f THEMEBod oF c&nﬁ & twherdin, theSyAtiéht islalimMardd anlah@dine parenterally

anan‘adlne and #§aV| 17. The kit of claim 16 for

¥ Q1ally panamopnt of ‘BPéﬁhyﬂgwus said kit comprising: a

plurality of dosage forns said plurality constituting

0se .co
e 7B R S B Ts PARE Y soliley vmemiadise
chkteadedoetmisefobmmon of ribavirin and amantadi ne. 18. The

kit of claim 16, wherein the amantadi ne and ri bavirin

are fornul ated as separate dosage forns.
15. The method of claim 9 wherein the influenza virus is resistant to amantadine or

oseltamivir monotherapy.

16. A kit for the treatment or prophylaxis of influenza in a patient, said kit comprising

amantadine and ribavirin.

17. The kit of claim 16 for oral treatment or prophylaxis, said kit comprising:
a plurality of dosage forms, said plurality constituting one or more doses, each
dose comprising a therapeutically or prophylactically effective amount of a combination

of ribavirin and amantadine.

18. The kit of claim 16, wherein the amantadine and ribavirin are formulated as separate

dosage forms.
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45 WD 2008/ 112775 PCT/ US2008/ 056678 19. The kit of

claim 16, wherein the amantadi ne and ribavirin are
wW@oooBer21i8 at ed as singl e dosage forns. 20. ThePKi/US29H8/056678

claim 16, further conprising oseltamvir. 46

19. The kit of claim 16, wherein the amantadine and ribavirin are co-formulated as

single dosage forms.

20. The kit of claim 16, further comprising oseltamivir.
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