U COVPOSI TI ONS AND METHODS FOR TREATI NG CORONAVI RUS | NFECTI ON AND SARS
“ FI ELD OF THE | NVENTI ON [ 0001] The present invention, is in the field of
~coronavirus infections and severe acute respiratory syndrome. BACKGROUND
o THE .Q]Q[ﬁ QRe%ITHxdaeNd Eonrohavidys Isfeamonse® SARS act eri zed
by: #%ﬁ %4 ape art}écl es 60-220 nmin dianeter, with an outer
envelope beari.ng dlstlnctlve cl ub- shaped pepl oners, the outer envel ope

givi ng the virus a crown-| |E@g&ﬁﬁib§§§&§{8 vvhich the famly nanme is

derlved -Coronoviridae incl nuses ronavi rus and Torovirus. The
(b@ﬁgvc“ Ongyd aé]rgs%n{ BREMERSs avine FieldbRotdmaususinfrting il severassutbovi ne .
I ru I'ne coronavirus, human coronavitus 299E, human coronavirus
OC43, m&slﬂanhepmhbtms virus, rat coronavirus, porcine hemaggl utinating
encephalOnyeIitis virus, etc.; while the genus Torovirus includes Berne
virus and Breda virus. anbers of the Coronaviridae famly infect a w de
variety of . mammls andlBAdkanmmb@EWHEINﬂWSHGEeS such as resplratory

infections and enteric infectigns Recent t '
O gpoo2¥ at i onCargovirigae Garfeaily ofap’uiﬁsgg ‘@f’ﬁt bygﬁgﬁﬁﬂygvi ntion vvar ned of

t | | dlabh-ehiaped , th
(s 50320 Al i S %W%@%%Sﬁ%“%ﬁﬁ?' X ne—%eﬁg?g?r‘;s begi ns

With a LeueEnveipBaivhg tﬂaamrusaemwmhkmapwamq:reﬁrq»rne@wét@e YBFHYF chilis or

ot her .synpt.ons, i ncl udi ng he dache a| se eﬁﬁ@ﬂt ual ly,

the i nf deiend. iGraproviride HRlydegd W"“H%npro‘ﬁ‘g tlvgﬁ%ough and-the -
“infect e?: PEr.Son. ey, 4 %?ﬁéﬂ BRLBofl g&h@gﬁgmrmﬂm dftgondvnruﬂ,@:aﬁm%:omﬁla@wes
thus fa F%n

requi re nmechani cal venti] ati.on. pproxi.pately .
1, 600 C%ﬁﬁﬁn@éronhﬁﬁ;s(ﬂ%Ea]&epalmmmavﬁgs @ﬁiﬁédﬂpﬂm‘d’é%?@ﬂns‘ﬁﬁ‘éﬁ"éa% 5 OEG‘P{r%ht ly no

treatment for this di sease. 0041 LilstiRodnts ihdideget hods
of t reatppﬁgﬂecllﬂﬂ%ﬂ%m ngng 'ﬂ’fcg'?:}fa? ]‘ngfrégle?a@ﬁgﬁﬁg Bt he0 art 1f or nget hods

of trea Sﬁ?‘?ﬁ dﬁéﬁga dﬂ:ﬁﬁemﬁemweoﬁﬂhemoadﬂmmaeﬁamhe@&mee\d@e vasigRY OF -

THE |.NVI The present -invention rov f. I ng a
cor onavinasmalsfand birds, an@n@use HSE ARSI BuHas FeiiR ﬁﬂ%mgf‘[ 58 %?er%rm%ecgug ing the .

ol 100 “out duiees- o e SR b EARe Catasor oo

out rents.su g froma coronavirus infection. The
present pr?y&lﬁbh %rﬁeldrdffaefewnegmadgg ﬂire:ss;wmedfseve@ewtmsslfﬁéowu %RSIPPP& an

I ndi vidual w1l devel op _a_pathol ogi cal Lonavi r t has
cl i ni cal(“SARS2), aéweﬂf@tm@eéﬁﬁl RU& F]f“laoﬁgl E}ﬁ{ egen%?allg g@é l“grrgltah%g? of .

reduci ng_t @h@por&% yitipeorys, @xdriing] -
i nvent i oﬁe‘?‘ﬁrrti“ 58"}}?ovu %E%%tﬁ%&g?m?%%%g SARS. Tr?e yrrgt hﬁ)%s cgener ally

' nvoI Ve headache, malaise, or body aches. Eventually, the infected mdnndual may deve

nonproducuve cough and the infected person may expenence difficulty breathing. In 10-20%

of cases thus far, pa’nents will require mechanical ventxlatlon Of approximately 1,600 cases of

the dlsease about 60 ended in death There is currently no treatment for this disease. - )
- [0004] There is a need in the art for methods of treating coronavirus mfectlon Thereisa need

in the art for methods of treatmg SARS. The present mventlon addxesses these needs.

' SUMMARY OF THE INVENTION

- [0005] The present invention provides methods of treating a coronavirus infection, and

methods of reducing viral load, or reducmg the time to viral clearance, or reducmg morbidity

- or mortality in the chmcal outcomes, in patlents suffering from a coronavirus infection. The

present invention further provides methods of reducing the risk that an md1v1dua1 will develop

a pathological coronavirus infection, that has clinical sequelae. The present invention further

provxdes methods of reducing the risk that an individual will develop SARS. The present
1



adm nistering a therapeutically effective anount of a Type | or Type |11
“interferon receptor agonist and/or a Type Il interferon receptor agoni st
for the treat rrent of a coronavirus infection. FEATURES OF THE | NVENTI ON
[0006] .The Jn Bofi %tﬁéds%flﬁ%ﬁmmst Hﬁ@hﬂeﬂ@dagamml}ammlus infection,
generallfly | nv 3 mnrstering to. an individual I')

interf eamnrsmgraaheragmucmty effective appent pf a Ly per Tyne Il IHFéﬁelF(E*rfB?FPFEcept or
agonist; or c)_a terferon s fiodype
O S s haor o B b SRR AP RR G aR0RiEl: FAoRnly hf@liodyp
aneliorate the clinical course of the disease. The invention also.
features a nmethod of treating a coronavirus infection by administering to

an ‘i ndi vidual a Type II mF&:ﬁTI@ﬁSrOFrWe‘;WEWT%bm st and a Type | or Type
1l interferon. rece on| I i gﬁdm iRols to
- ark098l at e t HBC E’I"F‘?ﬂ am{: i 4&% ﬁ%gg%%‘;%&hﬁ%odéﬁé ct‘?(Sl'hg i rrlvg(nlt i onmg

- featur eQdﬁnﬁgQéﬁ}%%% ihdigiahalny ad ype)ﬂantevfelrouseeapm’reg‘om@nb) @EFH&&%QYIWWOI Vi ng .
"~ adm ni steri'ng to an individual a Tﬁ or T(?/Eff I 1] |tnt ﬁﬁg@ ?g§

- agoni st interfeFgpesceptor agoméntascoa TYBe F}P‘(‘iffe PoFieETOr agpms a'T‘ype er on
‘receptot agoni st and. a 3l BEndur @i e !nhbunt'eﬁ%&[\fee;bgﬂleheﬁedlheblmgﬂn| st

. concurrgﬁ‘f E??c% unt e ct1’’ve to reduce the time to viral cl.earance
or to- r%&'&-@}@of@é lisdadey The invention alsy faatures d metbad oblseaipgBcoromEirsipEeiPR n

also features a method of tre ronavir Tvpe III
adm ni sty radmg‘llsteﬂmm %P@*WH’HQJI aimeg%gﬁ?%m? Fﬁcg?t# £ Onrﬁis?g}édegt gﬁ é/%%Io n}{ps? t and a

“Type | ot RYBS Llcbidh BLGHESH 0 0yppaRany BN Sinount © anfpmngiethoghl y

ce
ef f ect i VESAHBUA Jjce the tine to viral clearance or to reduce - .
mor bi di tcyu@é of therdisehdet y in cI | n| cal outcones. [00081 The invention features

- a met hod' of treatin ARS r [ Vi R I deBrall® invalivi
i ndP¥Aual - aﬁ"?ﬁ’é"q‘mg‘i‘ at g%*: étﬂl %c}égi}ggtﬁ'g%cggﬁs%eﬁ alﬁﬁ'{;n el

interferqgn.r xglgﬁﬂé & an ,ﬁgﬂ[}hﬁ a T915'3 Por [Tspe III Imtmfemnfreneptmr peoUpt OF. ni st and-

a Type VA ype I'll 1 nterferon receptor oni st ¢ ney nt
‘amount éﬁtfeﬁ‘exton\recepmrragekueteolt HhEYRa IMP"?@“W Fe& t@%%”éﬁ% 8I[Ie o ér{feT

nor bi di ty mort al GRSt effded éle@ﬂﬁdeQﬁeﬁhﬁQoirﬁdtures a
met hod d?‘teff%’é’gtrfﬂ?@ ot ﬁ%n'byng rﬁ%?ll sl?llegrnl ng to an individual aT

ype
i nt er f er g 426 P tPfeda@aRbSidign naoryipein| cliprcal quyipemes; | Therirvantign éﬁi f@é‘gﬁi or

~agonist 1n a synergistically effectiv unt, to redy o wviral
cl ear ancemethod of tredtinge GRERTFVHIS @Floﬂgyf’g%fl}‘?el?w t(?larg’r%:ﬁ @g{dﬁ%ﬁi&% i [ 0000]

I S Y et DirktEraR yeckStor Apcnist dmavi r us
~infectidi® gﬁeﬁmarﬁce ﬁbﬁgﬁ% Oiagﬁc%g?éﬁgéﬂ rewyec lﬁtbfﬁ

ed above, a Type | Type L1l
i nt erf ergger, @ﬂlpéff@gﬁ?él asbustrid reluty the the tojvinabeleapess Qrde éﬁS{“B? X‘Qg‘ﬂﬂ’it%?r are
adm nistéred to the individual. In sonme enbodi nents, the Type | or Type
111 int emﬂéﬂlﬁﬁlfllélé@ﬁlé’i‘m&%ﬁl se and the Type I1- i nterferon - ‘receptor _agoni st

:'f“. e.m%q@]g m l”: ls’fﬁé %@ex#tfbntfgz?cm%@ endiRsdiad tRhiRISARS, gérleenil yempwingeAmanisteries ty pe
ot Type
an individual a Typc I or Type Il interferon receptox agomst a Type II interferon receptor

agomst or a Type II interferon receptor agonist and a Type Lor Type 1 mterferon receptor
agomst concu:rrently, in'an amount effective to reduce the time to Vn:al clearance or to reduce
morbidity or mortahty in clinical outcomes. The mventmn also featu:res a method of ueatmg

- SARS by administering to an md1v1dual a Type 11 mterferon receptor agonist and a Type: Tor

Type I interferon receptor agonist in a synergistically effectwe amount to reduce the time to .

viral clearance or to reduce morbidity or mortality in clinical outcomes.
[0009] In carrying out the methods of combination therapy for a coronavirus infection, in an
individual as described above, a Type I or Type Il mterferon receptor agonist and a Type I |

' interferon receptor agonist are administered to the individual. In some embodlments the Type

I or Type Il interferon receptor agonist and the Type II interferon receptor agonist are
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recept or agoni st énd the Type Il interferon receptor oni
ept _ agoni st
?g;nnﬂi ZE ;a(r)ﬁg I n _sl_epar iate formul ati ons. Wen admpni ste?ed I n -2<ragar ate

_ , a Type | or Type IIll interferon- recept [
orm ' _ ror pt or agoni st and a Type
i rr:JI t%@%ﬁﬁ%@reﬁ%%%&e fﬁﬂ&%}hﬁ&a%%ﬂﬁ? cRBbAiRieaisethe ype st Byyie 1l interferon g
st Yy, or can be a m ni stered within about 24 hours of one -

e recdpormgONist el T peenill $nterferdy prseptonagomysh are| JUmipEEdiR SR IR cept or

‘agoni st _and a Type Il jnterferon . i 7|
subcur duEvustons Vi AR T S A
isa dmr%?%%&eaggﬁispéndaag%eﬁl i AEEON rdcBstorTappaist danl betadnfieisteredrsebemitipllyagoni st

. wster o the “individual by a controlled dru ' devi
% | onadflaicoesif et bordjpsered MithiyAbORE &4 Bprs gfg%@%gﬁhggl T and/or the
, Zub_st ani%m‘éﬂq_ e%rﬁ%mfgdg :’lfypg,?ﬂggﬁﬁrﬁﬁ%%gﬁ g EJ%/E -att %gcﬁ?}rgﬁ ggﬁ gltrfﬁlghgd:e%??g’r y o
& ﬁ}/lu 2?5?#983%%?%*“?%‘3*??st£“1% ﬂguilpled:hjsbs/e(’r)pticd:elli,dbe Typeakor TypedHt abl e
g 18 and. nfusion punp _delivers the T 1 of .Tyne "
_ L : g t tel;] 1; em&farmmp$MOr aggoist and/enthy dyPe Hé“tﬁ-?f@n icfePtt??f gé’(}%%l E%E&I}Ig%%g?dotrb lﬁé%jo ni st
i1 151 RN R Pl RARR Al oD R e TpeTbserCam
- admi ni siRERdr sbshisand/bethe Type H inerfese redeplby pEoTlistos adryiﬁéstqrﬁ -"°|p 14 @%E‘Iﬁt o
receptor ‘agonist treatment. I|n ot{] r- enbodj ment s, ﬁ%‘?yﬁwﬂ@"d) diddagyf eron
.\rMe;:ﬁpt ﬁsumgohalé)t candinuepk off ORERERYSHC yaacoblgrf’llg%drgg VR PRATi S over apping -
win t tﬁ’t@ G%fi}gt%ﬁ?edl dgg?,élﬁegig%{){.?@?ggﬁiixg?liaﬁ@aﬁlrefiﬂ[uﬁ?nm rihd thesighsiostpumeat ment |
9., _ agoni eqi e
e Typackheas 0 g bt Type o scaBt QEOREALY 8 ERATLRETEd ns and end
before. e Type.l or Type. llJl, interferon. eeceptor agoni st tre;
'lt he- Typéeqcftﬂr ﬁfscéﬁ?rté?gﬁlg‘ﬁ 1upk tyrsuggd egiiypr%'gsgcﬁpﬁent ’cgn Ingl nr :?E (ranrent hgn'?'f/be
“{ndbo(e®, | o pelheehgich@caNLRL cantisln s helb olgr EeR T Al Ler
i 7 oni st - _
: Infe_r f Srag?liﬁta'e edhinistergd dingng ﬂlﬁ@aﬁﬁ?@ﬁ{é@ aﬁrrreat 'cﬁnlté@’f% Eﬂsuétﬁt cr%?%%é% "‘%Ir ! Type
interferon receptor agoni T ' el '
| or TysONHERy B e R T O e e Type |1
i nt er f er,ap;: HECRANEY 2 PARA STtinkd at iventrlappimglvegi thatxdftey Type b Tpsdlli or Type

Il treatnment begins and end after the T I . i
r ecept orintesfgminireteptar @genieliteatnem. ¢-§-00¢ il“]y};?ﬁ intg roéy %’ |{°|r§lg ﬁ%lggtqil%}gfé - or

Type 111 i ‘ .
iR e ot orberat Y TR Yo B BBl o o R e Ty
. . . R ! ) ) ! 1 J a ) e .

: 'Sl I nidge frgllsjfp%nta,%@gnqmegemre¢epmmgaummnmqmp o RdBR 1;%,@(;&{ or a;gﬁies )

, out with co- administration. of ey “e goni st
agent t maceptes agPRiSCSAECTGED hegin aBprgha Twpe Lot TR e ragailtt Vi T
embod Tenl &y liEoHuLAl Lol @t td1PHRAY intirtdio Rreemaigoninatatamt aridsithe Typt
( be Al w th the duration of therapy_ with g T | ar Tvpe |11
I_‘nt erf erpintegeoprevep@y agirsit t@atment can begin after the Typgt[ or q"ypg Pifintel-%aronyp IR

receptor agonist treatment begins and end before the Type I or Type IlI interféx_:dq receptor

s
-

. agonist tréatmel_lt ends; or the Type I interferon receptor agonist treatment i_:an begin'before
"the Type I or Type III treatment begins and end after the Type I or 'fypé III interferon receptor -
7 agonisft,reétment ends. , : : '
| [0011]} In some embodiments, Type I or Type I interferon receptor agonist treatment, Type I
o 'iﬁterferdn receptor agonist treatment, o1 combination therap_y with a Type I or Type Il
interferon receptor agonist and a Type I interferon receptor agonist is carried out with co- |
adnﬂnistrétion of an a&ditional sf)eciﬁc antiviral agent that is effective against coronﬁvirus
infection. In these embodiments, the duration of therapy with the additional antiviral agent can
be coincident with the duration of therapy with a Type I 6r Type Il interferon receptor agonist
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and/or a Type Il interferon receptor agonist. In other enbodinents, the
.course of therapy with the additional antiviral agent can overlap with the
course of therapy with a Type | or Type -I11l interferon receptor agoni.st

d/ T Il interfero t ist, e.d. h ddi t] SR
Nt 1 V1  akd/angeRepell bieifason HSSHORRBTIFbBrOrS ShearRel HEC T Oh LS T o
Type 11 hﬁéﬁﬁﬁ%ﬁ%ﬁ%ﬁ%q’ggﬁwﬁ o@&&?{vﬁi&hﬂﬁ@ dodke Jﬁ"dﬂ@raﬁ?’l withtaeTfpel@d TypeHpt or

agoni st ore tre t with Type 1 or Type LIl interferon

r ecept o, AE9H fdceBPA@nisT pborld Tyt I8 ifterfaron resepipt 2BONIHEHE- 01 aditianal{ e _

additi-onal antiviral agent treatnent, can bein er. ‘ with -

Type | entivisapegent tfﬂaﬂn‘?ﬂwgﬁ‘aqegéme&ea%% W@Pafai?gll 8trr ﬁ@%g?%éﬁ%%r feron

‘receptor, agoni st "5*8‘39@8151* 166 F08h RicBptot Romist Bagifiemid eniditefoFy preattneot  Type
; r

S i nt BFRPORETECEpt o~ &goni st and/ or - Type 11 interferon - receptor -
agoni st vefidBypeior Thpe Hilitittfaomteceptor agonist anddentynerlbisrRen ?&?Ptﬁ‘e%oﬂlsbef ore
the treatnment wth Type. Il or Ty [ 11 it L QL | Sdr lor

Type || chir diraddionalabieh dspotienpen POt ARG O fEABRMAAIIRE R BT
Tvpe | gfr sTiREroh kbechity SEdBLORAIL TIPS DiniagaTh sécepior sgonistppgind and enderefareon -
receptor "agoni st. ends. %0012] I'n_many enbodi nent s, ag% ﬁ_f. ;ﬁgﬂf : :

above- deketridnaenteittBas | oniyipe 81l arteiferos resepioh agqnigt 2pd/oy fyredlinterferop .o o

enbodi ment s, the. .l FN.,y- nonother - WEN | ' bEYerARY tresneat
adni ni sth@r%?%St&qglﬁ%ngl ‘a‘%g‘?/ %“f&céﬁiél_l A%ﬁﬁ%%t e%‘é‘%ﬁ(‘ s) that is.

ef fectiveul J@%ﬁerle@t]'rﬁg 18 igeffena vide®r hgdnist mhador Tyl Satenferopaerppiehdedisie .nft s,
-any of .the above-déscri bed net hods i_nvgl Y la'df‘rfl st er(i3 Q&AE st #hd/or TypeONe
of  t heseéeginsand peshaftsr trepnant Rl TR CH V%F'S[)I/ BereER SO E R ar | on therapy is
co- adm pistered with one.or re additional antiviral agent(s) that is :
ef fect i VeIt ‘ErPrééeth?ltﬁr%gog%sgglﬁ%Egi rus infection. [0014] In nany. enbodiapnts,
any{g@izelt he abpvemyessiodhechiatpofiteiahvatdascralehdi metBedsinyefve é@ﬂ’é‘éﬁ%ﬂ’@ T
interferon (CIFEN). In sone of these enbodi,nents, s » BEMnY & c©0-
adni ni sterledomietth ﬂ@ﬁ%eﬁpo%}eétsa%ﬂiﬁﬂﬂr{&?m&lﬁc{%bbﬁsorrall a@e‘gr?@(}lls%tnﬁhtg? IPks .

~effective,i.n. treati ' Al Rataoem(s) (100 isdffectivenmrireatndadi ment s;
- any -of t?f]émgﬁk\r/%- é@grrl?%rglg&%er@ﬁg{gggi nvol vegadsn')ni stering |IFN- a and | FN-y:
| n“some @iofdveseifediodi ments, the methods invol ve co-administering | FN-a,.
|F Ny, and an additional antivir.agl n | ' nbhidté Iy a
cor (40331 r us | lreany GRDO ﬁﬁé]mfr?f enaﬁgg%%sgﬁﬁéédning?%gigﬁg%‘%fg (ri\% -lﬁaé_ o
above- degcti hed SEhoRdsHoRMMNGE tiRdFNkE floaoihagpy 6 FRN-aragmibiNtipn thesApyJRECof
- these enbodi nents, the nethods: involve, co- ad‘rgi %steriig%& ClnFterétin I;N— y, and
an addi t hdmmistaed withioat onens addifignal antivirplageptye B 18 PLSVRE B C 0P Snavi rus
infection.' - [Q0171 I.n many enbodi-ments, any of the above-described nethods"
i nvol ve. SAIRPHIISESNFHY s  PEGyl ated | FN-a conjugate. In some enhodi.nents,
't he ,gﬁ%l at edy] F5hhResBAit@asCariyofahe stoneBEGyibed stiodninyolvepdgipgeng -
errb!) I'ments, the nbnoPEGyI at ed IFN-? coné u&adte istﬁmCIFNth is co-

7 consensus interferon (CIFN). In some of these ém liments, the therapy 1s

administered with one or more additional antiviral 'agcnt(s) that is effective in treating a

. coronavirus infection.

-[0015] ' In many embodiments, any of the aboi/e—_desdribed methods involve administering IFN- .
-7 o and IFN-y. In some of these embodiments, the methods involve Vco-adminirstéring IFN-q,
- IFN-y, and an additional antiviral agent that is effective in treating a coronavirus infection.

s, any of thé above-described nicthods _inv_olve administering

[00 16 In many embodiment

" CIFN and IFN-y. In some of these embodiments, the methods involve co—gdministering CIFN,
IFN-y, and an additional antiviral agent that is effective in treating a coronavirus mfecﬁon.'—

[0017] | In many emBOdiments, any of the above—described nflcthods involve administering a
PEGylated IFN-a conjugate. In some embodiments, the PEGylated IFN-a conjugate isa

monoPEGylated IFN-o. In other embodiments, the monoPEGylated IFN-a conjugate isan
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.4 | FN-a pol ypeptide covalently linked to 'a single PEG noiety via a |ysi.ne
“residue. or the NN termnal am no acid residue of the IFN-a polypeptide. In
ot her enbodi nents; the nonoPEGylated |FN-a conjugate is an IFN-a
pol yp de @%}gﬁ%&%bﬂe@@hﬁ&&t@a@h@m{@IrRE@y vind lytiyie vésaduaor theide bond
‘bet we FER e epsilon-am no group of a |ysine residue. or the E
al pha- @fhiel ghiaopcdiresities ofithe ENboinphmspiide ‘Iaﬁ}éheaﬁm&e meaiefecar boxyl gr.oup

of the PEG_ . noi . I n other. en i . etitJNPBG
conj ug@@EORgGﬂﬁteﬁ&ﬁNélW TR b‘%@‘ﬁ%ﬁ%‘?%i nEggEt%%i%si_ng e, |inear
PEG ”Dhl%ﬁé{ A QNEE borRNReRE SR hE: the bpsilvaraiEGgtaped a lyshe asidempii§at e is an. .
I'FN-a po y%e_ptl e covalently linked to a __si‘,ngl g lbi near 30 flﬁ%?%ﬁ noiety. -
In ot helphgaiiti grenp of the ABNropei PERpjifa e F94vateg 67 Bﬁﬂt%oqpso an TFN-a -
. pol ypeptide _coyalently |inked 10k Nl ¢ 805 kPIEG pebypebtideyi a an
ani de -BWHAY b Vﬁéﬁrﬁr?%?gy%ﬁrg?’ﬁg%&gﬁ%ﬂg@%%c%‘&glﬁ{_gf}si ne residus op't he
al pha- @?@d’ﬂ%’t@ﬂﬁﬂk@dﬂi‘a tingle) IN=APPG! mgietyt ilulethaneibedimenls: thy mosat Y o
- group of the PEG noiety. |n_other enbodi.nents,. the ' FN-- a
- conj ug#FN-d @njrgateinan IS0 pdRapHde ‘&Q}'\?gq“ggﬁf‘%eq o4 _Sé%gﬁgggd ng SEG: i Eear 30
kD PEG vi.a _an --ani de_bon - RIITFRN e0; fetedis an fFN{a polypeptide
T esi dudBFt Eréo“’i‘ferp%b%%&g%&gpoupﬂg?@@%dﬁe I FN a@dgj)llmi?pg&:d de and, an agtivated: .
. propi oraxbala{tguﬂﬂ&ﬁt@ heinPEQlinei 80 kD REG ity via asAseid henft Retwegpglne epstions
- monoPEGyl| ated I.FN--a_conjuygate,is an | EN-a 3¢ 188 hhd/ad | nked
. to'a sia:rgn@gromp@éaﬂ-y%ﬂagﬁ%&@ E@Eﬂ"mﬁé’@."gﬁ?h@?m e _gﬁd/e?%gnt s, the
”DHOPE%{;\&H e%@tcﬁgl gm%gra'ftﬂgﬂﬁm infoidthe bbtaetspibadiments, chetmoseR E@ylated 48Xt on
- pet weeaHY a poFypeptide and a linear, succinimd # 9%' nats -
. ester.- ap@dn?wgawisaﬂmorﬁ@epﬁde W@ﬂ)’thﬁlée_(* '@rae%’eﬁl?rél“ﬁ@%/ o@é @ Ing a
PEGyl ated I FN-a'conj ugate... t he .| FN\- R Balpha-Galisepoup of
i nt er f eameide bewg W‘J)”e%b‘g"ﬁﬁgﬂor“ba@‘mgﬁr (%R&?(I%%G‘ t-ﬁeﬂe%glrliglgihng pﬂr;gt hodsgiﬁ)siﬁ;ng a
PEGy| at{_ﬁgh{‘l@&ﬁﬁ i At Ean ddi9ated Phopionybirppp pf P amoRy-alnth® pol ypepti de
that is Tnterfeeron-al facon-1. DEFI N TI ONS . %{C}Eﬁ) The é%:ﬁﬁggoxgléﬁﬂwﬁlﬂé@l M
" host , "eriisdiinents, the motoPlp@ylateddFN- eonjgele 1 T?a%og%% v herei n;;latigd' refer
- to a mammal_, .i ncl udi ng, ] |1 k8 d 14 SthefdrhbBli@ents, the modoPIBGglatedans and
'humans._to[Wi@THﬂ?aUE%%kﬂeke{&e}fﬂ,pﬁ?ﬁfgﬁﬁ:ﬁg’?'mh';'g%l?ﬁlavi rus%si ncl udes 'a.réé&ﬁ%nber :
of  the Ty lcynuGE MK ipEddiiarof 4 contlemsatian rebetionrhstweanrEN-¢ BOVRRIHENDEr of

the genus Coronavirus, and ‘any nenber t herge i Soine nle@dA0] The
" term " chimmnavueoinstidylrepienate ARFRFIYARY P ﬁﬁ‘éﬂ ?gE%ccwﬂrﬁlrlgﬁ% }(le; ggo,m%m' I d-type)
~ coronavi r.us; L3 1PN- L {BOLE AR YHestidatanditasconsenducintesfeaast rus
var.i antESlﬁ%ﬁgﬁg{}'ﬁ%&c{l ir]%:}'N ?%ghslthg%o’r atory, 6ﬁi()nygjlégd_i ng vac,;i ané’me’ner at ed q{ﬂ?é _
sel ecti gmg ivaBbisdeg dnenpbEtheoreptingimstiodsyaing pEA e O SRR Car Ty
r’r’t)difiegﬂ\m?gr??sﬁ e.g.. | LfJ:ed 4 t b
-~ IFN-uc polypepti eéa% be ac8ﬁ%8¥15£§p§id§9%‘t Q iﬁféﬂefbnaalfae&p-'la 0r¥ y
| | ~ DEFINITIONS
'[0018] - The terms “individual,” “host,” “subject,” and “patjent” are used inferchailgeably
- herein, and refer to a mammal, including, but not limited to, primates, including simians and
humans, - . . _ o . .
[0019] - As used herein, the term “coronavirus” includes any member of the family

Coronaviridae, including, but not limited to, any member of the genus Coronavirus, and any.

, ) mémbe’r of the genus Torovirus. ' o . |
- [6020} The term “coronavirus” further includes naturally—occurringr (e-g., wild-type)
o coronaviru's'; naturaily—occurring coronavirus variants; and coronavirus variants generated in

the laboratory, including variants generated by selection, variants generated by chemical |



reconbi nant DNA net hods). [0021] As used herein, the terns "treatnent,"
+"treating,"” and the like, refer to obtaining a :desired pharnacol ogic
and/ or physiologic effect. The effect may be prophylactic in terns of

| et el tjially ' ' : . )
be. e nerapbgerish e geeliplbin et Prin R PRSP I AT LR BRELTT 7
adversereggrﬁgiﬁgn@mmlg%@&b_e .to the disease. "Treatnent," as used herein,

covers any treatnent of a'disease in a mammal, &lar_t icu arl(é) i.n. a human,
anjdo2tic! udesAs (sl herainghe temms { ieatapridadreatinG Rt ag ke TEer 1P SPIRIpYE&Ct * .

which may.be predi sposed.to fhe.dj. i f Ichik Rtekig ofli Sease
but hagg%g?§9ﬁatm‘38éﬁglﬁiaﬁﬁ}%gévﬁwégélgg@?‘“ﬁg&;ﬁ? fo?{%) ’n ipgli% i%né: The di _sg_ase, |
e, algBableRfri ot RERRIREE disead of sympei thetenfprtd/ie niysEaberapsutis.in :
causi ng regression of the disease. [00221 As used-?gereﬁ%n@g%lgett rm"a Type
| i nt erfeemonf 2 partipt acompbne sure forer dpest gndienadyerse pPREqt & g €or -
non-nat yral | y.occurring. | 193ne;of DBfy f¥Rfieht dfldRdchey A hageat or, which
bi nds $15°83Rd- L&A k’sgsg{rll%'ﬁa ?eél?iscgg%:{tlongvi aet,he" reeceptorv. Type | | '
Cinterf Ef,ﬁﬂmﬁ]&qy?[ﬂ: OhuAgOahs U hides] (apErevinting thicedisass fipmaicowring in a subject . _
nat.ural I y-occurring interferons, nodifi.ed interferons,. | B
, i'nterfeWﬁWh%g‘?ﬂH?@@P?sﬁ@é‘?Th@rdéﬁ%S,e ‘F&EP%&O 8‘(‘@%?‘ ecosr‘repagélllgsllﬁtnrilgg g((r’:\t}i’eﬁ%er eron
and-a hgt-er ol 9qops - PIOGS | ibifile e Betadd)t 1 iessans its demcldpoabynt;apd¢e) i-c for an..
int erferﬁlg_ ?éggg%#%vru;lé){%’o%?g{e}%?li d% gh_er‘ri cal agoni s%s; and the |ike. 100231. -
As usedrdieviigibe dibenst dremcausifywerdssion phtherdisertsn recept or agonist" refers to.

any naturally oceurring or nonznatural ri - lods € 3%1 -28 . -
r.’ei@é@br a (AISIPS%‘%WI?‘,“P &‘ﬁéeIH’mah pea{&lt%rflg%)agg%ggrgg&nmﬁ i cﬁ |§6) escri belg;by -
Sheppar: : | ek thatinPiipgd dfouand Tyae s aserfirgneiceton mbabchindgh via
" the rebgﬁ%ﬁgg{mo%ofiﬂg%uﬁged he%e?ﬁi,ﬂ t he terT?np_" aqx%ry e |l interf%ar.orl d
r ecept oto agbeuusds'signel wansdueticarija heuesertary Lype L eﬁ%TSFCP‘O? agomsisinclude -
-non-naturally-occurr.in i gand.of. a. Tlr2:TAF : i rQptHegeept or whi ch
bi nds t &er; Hn%é‘ifi‘écén% ﬁ@t ; yfogglg%crilggp I'on 3?’?@#?%%%2%{%%_ @'{Ii'y pe || ,
interf eFﬂE‘rf&%ﬁ@, Pk¥1aiRd ditkFérons, ifiidiiptetdimt cnfpeisingsin intefbiediang a heterologous
natural ['y-occurfing interferons, 'noditjlfisﬁ%d inte'Eferons synthetd & hemical
i nt er f epooisin, pudiedinteaferenseatibedy specifsiopan Wg.eé?%?c%% PSPRY an _
i nterferon.and %tﬁe}iﬁeg ol ogous protein, shuffled interferons; antibody
speci fi @89V At €rTeron receptor; non-peptide chenical agonists; and the
| i 602300251 A\&ed Rerein, dasimy “2Teps 111 mterfesertrenented agopist cefergtg any nafurally”
~admniStration of an antiviral_. agent,t, a Lent i 2 Ohdrhgr &0t g ch
event nEyCERiesepasIEHEalyCcR¥EE @F%M?Tké%ﬁ J{{/)?PL zﬁid%%ﬂgﬁitﬁ?r om a drug
di spensing ARNLGE of JARRIL dedRBLd B Ohppad beR! Jifrad that Sicls henued envtes sggnal i n
the contée continuous delivery of a substance to a tissue") is neant
t o ref errdnedurtive nizvthe ofcepiog to. a delivery site, e.g., into a 6 '

[0024] As used herein, the term “a Type Il interferon receptor agonist” refers to any naturally-

" occurring or non-naturally-occurring ligand of 2 human Type II interferon receptor which .
bindé rto..'and causes si gnal_' tra‘nsdlict_ion via the receptor. Type II interferon receptor agonists
include _hitefferons, including naturally_—occur,_ring_intgrferons', modified interferons, synthetié.
infér%eronsl, pégylated interferons, fusion proteins qompris,ing an interferon and a hete'rolog(_)us'
prbtéﬁl,'shuﬁléd inter_ferons;r antibody épeciﬁp for an interferon receptor; ponépepﬁdé ch_emicai
agonists;' and the like.

[0025] | The térm "dosiﬁg event",as'used_‘herein refers to administratioﬁ of an antiviral égcnt to
| a patient in ﬁeed thereof, which event may encompass one or more releases of an antiviral
agent from a drug- dispcﬂsing device.
[0026]  "Continuous delivery” as used herein (fz. g., in the context of "continuous delivery of a
o substance to a tissue") is meant to refer to movement of drug to a delivery site, e.g., into a
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tissue in a fashion that provides for delivery of a desired anount. of
“substance into the tissue over a selected period of tinme, where about the
same quantity of drugis received by the patient each mnute during the

sel ect ed perlo af tine Nt 1.0l r StakkEAioN8E gide( €. 9.,

i n t he B5HE B& aﬁb"’“@@ﬁﬂ"ﬁc&é Iac}egﬁcrlyﬁf%é%g]?e)d ﬂ\m?rg%sr@ £0 enconpass rel ease

of s Ubs&»ﬂe‘? 68elt8ied pericil IBtRAe, ke AbtRetHelshme uatiie vHdrug deeptived by theipstiont
e.g., IFN-a; e.g.; a Type 'l interferon receptor agonist, e.g., IFNy) at a

sel ect eeachmiottaaduving the selepted periadpbtimét e, interval , and/or anount, which s

stant, fl.uenc " ake :
r [0(9222 thuségﬁl)égﬁgéé‘%aé;g gsgm?ahéljaﬁlo e%necessar FEF%/QIT |cﬁ1§€(g§d§gﬁggubstgm lally
. cont i NURSHdE khaserpass RNsoal subkmse (dgl.iavBype 1(e Typs I mtesfenon TCOPRIOLREONISEr y |
~over a period-of tine that is interrupted.by r E{L@t HE&'Q}J&?&“{I& 7
i ntervatg) IFRgo2a]. ﬂﬁﬁletlemﬁfg’é?m%?ewﬁt%iﬁﬂ“é?l 'e%gl% R ReprEY BoN of - drug
del i ver X%rg{sotllnﬁa%tedi%{elryﬁ " dfRr a.rxﬁ:'ilﬁtg whiktds B@Hu%ét@ntxél@ﬂﬂl@nbéﬁﬁyﬁ!&bst antially .

_-regul ar re-selectéd period of tine (e.g., other than a
period. aﬁﬁﬁﬁmﬁhedfwet HCoﬁtecrlledxeln@eéﬂmsmmjspasﬁﬁseb‘ttll%mt neﬁﬁﬂé&f{%hﬁﬂéﬁ oy

- "tenporal” del | ver neanf to e as e an
“inc ggasﬁ %&%ﬁ@“syde;’ﬁﬁ% P%ewﬁgdgﬁgerﬁ%g ontté{—gﬂ < g??l eyﬁ?gz%rg or
" range o% lji@cf uﬁé’ﬂﬁns pﬂédgg, %r.m@@&egmm:mei ieervaty). vol ume -of drug

-fornulalon or a‘unit tine)

rther enconpasses delive hat .S
COIpO28YOUS or"str@hﬁdamHamlpyr&' usgd:mﬁbe C@‘Pte’étrﬁfé‘ﬁ‘ilgcgei["ﬁ’@ﬂ]ne‘?“ﬁl)@eil@?%()f

~"controlled. drug deliv vice" anyekiRVéaanavher ei n -
the rel Sednapagem, %ﬁeéﬁfyya} ?H% t@nmfu gﬂﬁ@%ﬂ {-qff,’o@ rug§§1r§0t0t or desired - -
subslt ?nggﬁ st ﬁ,bﬂgq,eﬁb&aﬁbaatedmﬂgmrmhmpm ddylerintetienni Pasterind” ohe devi ce
ttse

) not -substantially influenced vi r onnment . of

_rel easi r’i@ngtora“ drangaleliverny 13 meantie Wﬂ?ﬁ%‘%]"?’f? ‘?’f‘f‘_% @H\}??S%H%ghfi é'&gasbr%g

- [0030] B tantiall n ads (g, ARburR ¥aBREPer tuietimensrext
of sub§i{]ésr[i?l}%§ﬁy onséadh’t& Elgst%{sdcf usﬁ%ﬁéeéﬁ St ubst anti al | y %?ntl nuous -

del i ver Wohinge Mﬁg formmulgioafot Dumietiing) apd ﬁﬁﬂm ggsomnaSS&S Aeliveer thebigt i s

substantially uninterrupted for a gh&asel ected period of drug delivery,

-wher e tmetlmmﬁpﬁ‘gbs'@m@?%‘ﬁmﬁ@egfsv 9fhe patient. during any 8 hour

- ”H@@’qj in the té’ﬁx?"c%%hSﬁécF&Hgggh&QY Aevies" it alehfit to@nadnyass kuyr ddvinenliezein

: ntial I'y.” ‘¢ontinuou I very can al so  epconpass dellvegx of
“drug at the feldasé @ng.] atd, Yimdopef mivase) pf 8 dsug @catkds desired sybstangs ganigmer et

; , t of d f
it n%?c?x{’é}a&eo g o et e AT 06 ML H O plaliat] e e peri od
| |OI :j; u '?o g erb%r% dﬁ& ofﬁ;@@%“el@.%ﬁ@a‘% atrhe ﬁmtwlepfodumbhnm}nm thesenfvironhent of aesr i bed,

rstodd that th I nvention is not I|mt§ £ rtI cul ar
‘enbjpdsofent s o&ﬁtﬁubmemalh's:osmwmﬁ% ussfl i Joi S@mPles i copfext ol Sﬁ‘?@%‘ ‘tagybe _
under st ood .t hat .t he. term if 2 PafePRRIIVéry of dru
" descri blcr?ﬁt‘l?“‘ﬂ’é UEGPaf” éHﬁ%ﬁtﬁ}lﬁllﬁ%&lﬁﬂﬁ?aﬁ? |1§hr?gjtiﬁ?nt ended t o be ®

climiti ngin asrhﬁkﬁl%r iﬂ&?lS%ﬁBﬁ@lt@ilthﬁlteﬁﬁl;ﬁmﬁor a pre-selected period of drug delivery, where_
B ﬂ1e quantlty of drug received by the pat1ent during any 8 hour mterval in fhe pre-selected
penod never falls to zero. Furthermore "substantially continuous" drug dellverj,r can also

encompass delivery of drug at a substantlally constant, pre—selected rate or range of rates (e. g ,
- amount of drug per unit time, or volume of drug formulatlon for a unit time) that is

substantlally umnterrupted fora pre~selected period of drug dehvery

[0031] ~ Before the present mventlon is further described, it is to be understood that this
invention is not limited to particular embodunents described, as such may, of course, vary. It -

is also to be understood that the terminology used herein is for the purpose of describing



invention will be limted only by the appended clainms. 100321 Were a range
“of values is provided, it irs understood that each intervening value, to the
tenth of the unit of the lower limt unless the context clearly dictates

Other i 5 81 RELUBERIAR orPRAE iR iRl tb bBlimiig, bdd theabge Tk seyenot her

stated I'nt érvening va In that stated range,-is enconpassed within
t he in\iﬁfgnh@ﬂwﬂbelmmém}gnwthoappenﬂedrcltasnsgf t hese smaller ranges  nmay

i ndependent |y be included in. the Ier e sed
wi 0021 the Viesaro Sebr ity iyt 1 Gl RRREE mel iy B BhE EREBRRS D
stated [ & thdBwet Bhathnldsg fohiat Heasy divRtesbiieplise,detwira the ni t's,
ranges exclu ng e|t er or both of -those included |imts are alsghlncluded

~inthe 1%ppmea:ﬂdl lower [0033 thabirings sndj@i)i ofber atppvinteavening valusdn hat siat

‘scientific terns used, her ei have gpmrg derstood -
by one 8R&% Fstﬁnﬁﬁwa??(q Wti‘ﬁnr{ﬂ? pyenien eﬂ%\?\%ﬁ c%@?gv@?ln@gsht i on ll)ﬂealllgﬂgs ' |

Al thougy, Grksd ssas@ﬁdeﬂlmﬂsamdlmImgegqndwmmmnpambwub@cmbed -
"herein nalso be used in the practice or tetln%d P‘gﬁ ihgttat '
_invent |mammn‘eoxprsebje¢tﬁean3f@eh@s@1 weerludedilioni i Ge g ﬁ%%ede |
. publications pentioned he nahediher Rioor thoRfigsledae to

di scl os@°gnge @gg%?qeb%%oﬁlgﬁh?hﬁétg ljéaﬁ%%ggel gr tal's | n connection with which
the pubjiihfahicQM® iagladai ekt iny&@dal 1t nust - be noted that as used herein and

in th ded cl th | | ud
ol 9033) 1 of ifeﬁsgsco%{ne”égﬂsﬁ%sé' deseiical S Toeufific corpdteg AL nel O shite “Tor

| whikhhthid d-
exanp e@g&ﬁ%gaf%%oﬁy r@g&%@d Fy gﬁé eGP @t iHertab dsesitian

~referen I ncludes reference to one or nore rrg ods. and '
-equi val Bslbsest hetheagh knomeathbds arviovatesids singidhrion eqiualeggtito those desgr $e100351 -

.The publicati ons ussed herein a o dihdlisapdosure
prior t@fmtq:isp f’f‘i‘%e Hbﬁ’ﬁé’?@hﬁ‘i’%ﬁg%@%ﬁ’regénq% Jlngnweéﬁgfeﬁreggﬂ hereinis to
~be consf el @:F\v%@é@n%éd OR1i tBlicdtidgs MRl hemmtellmrpcsauadﬁleremb)t led to
ant-edat 8 suc cation by virtue of prior invention. .Furt

dates. fﬁ‘ferpmd:d todaiclasnapi duscrbnithaayaeodsiapdior BrRic SOFCPRISCeR tﬂ"fmfiﬁ Iihgat i on
-dates % nelg%t 0 be independently confirmed. DETAI LED DESCRI PTI ON
CF THE P 6] The present invention provides methods of -treating
Egv' rug Ihﬁkft%hb@ﬂ fchaitlﬂsiuseﬁmbfmdmcbﬁl the appeindef daims) thiesthgubyr f@%uél =ng

to viral clearance, or re nmor bi di.t alli
cI i n| caf‘aro’dt aohiske” inplugeplueah raferepts qsﬁglefcr"BW?‘Bdﬁ% yocﬁ%t\‘#mﬁ eFW]fsec | oh The,
" present i nvention furthek Wi tydf sh&ld6seHand feeerédceko that  an.
I ndi vi dée } EFEJS%B‘S %H%%t ﬁﬂfl?)%%g% | corygjnasw rus infection, that has

cl i ni calncHRARehdades Foereat&panie or mozaietvods and perivalgntytheiaod kBOWR {HBASE of

- reducing the risk that anrd]ndl vidual w il devel op SARS. The present
' skﬂled in thcart and so fo

[0035] The pubhcatlons dlscussed herein are provided solely for their disclosure prior to the -
filing date of the present apphcatlon Nothing herein is to be construed as an admission that
the present mventmn is not entitled to antedate such pubhcaﬁon by virtue of prior invention.

Further the dates.of publication prov1dcd may. bc dlfferent from the actual publication dates
which may need to be independently confirmed.

_ DETAILED DESCRIPTION OF THE INVENTION
_[0036] - The present invention provides ineﬂlods of treating a coronavirus ihfoc'tion and
methods of reducmg viral load, or rcducmg the time to viral clearance, or reducmg morbidity
or mortality i in the clinical outcomes in patients suffermg from a coronavirus infection. The
preserit mventmn further provides methods of reducing the risk that an individual will develop

a pa’duologlcal coronavirus infection, that has clinical sequelae. The present invention further
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i nvention further provides nethods of treating SARS. - The nethods
~generally involve adm nistering a therapeutically effective anmount of a
Type | or Type |11 interferon receptor agoni st and/or a Type Il interferon

receptor agonist for the. tr nt . of. I 31] The
met hgdstQ)‘flg?srféetb?@s‘gﬁ?‘{]qc ‘H’e’f%vf@mf eﬁol‘%l ‘)@0 m ni sﬁ??n%&qa)] a Type
L1 nGerd Q60 Rurfiief fbtviHes ?fﬁ:ﬂ:{Ud§ 'bf tr@étm@ SHpS: - Thd):heﬂiké@ﬁgdnlerallwnhm‘lﬁcer on :

receptor agonist; or c) a Type Il interferon receptor a Type I

i st and
or Typedhiihisteting e rtlfeeap@ntlcraél& efleaiveagenns of & Byral eTenpe ] m'FGQTOBdF\‘%Fé’Fﬂre nce,

treat ments. a Bxe cl f o
"i nt er fA8PBIAL gnd{‘ﬁ)ér ]5’1}' f%rgg‘lrpé(r%orgj %{"?g%{ %n@aﬁﬁ%b%?f%%%? mﬁgg%g??npt i on

P Ugy:}, ed her"ﬁ{e'}neth&% m@@ggnelmmmn g&wﬁﬂﬁ&mﬁve@qumlsiehngm) a T—ﬂ@ﬂéber the .

: ject methods are useful for the: tre bmsnt i ncl udi n 5% ai(IS,HOf any

cor onamntetfsranrﬁmpﬁqr@aomﬁfmbbﬂgﬁm Typer ﬁ’éteg?mﬁtr%?ﬂ?éla nra, .is

characte ed b feyer t @mg@n@ﬁl ed b
fheadacHE Fﬂnlrl‘:‘gﬂp%l (28 maty&gcaﬂfgg)% I%&ﬁ@ﬁ%@“ﬁéﬁrﬂw&“ﬁ%ﬁgteu zed by a y '

dry coug}.cofifi@hdnteteatriéntba)chl, hnd di #ré calidetiyell refamed tocherdin posinterfegm
radi ographic ‘or other findings of either pneunonia or acute respi ratory
d| strestber@?ﬁdﬁlbﬁﬁteffﬁ?né@ﬁ@qnhstances the disease results in death. [0040].

Irri)g?%]esent hfﬁ{?@éegcggu nﬁ(?rstﬂ@&h&eiﬁeiﬁé%o%léafg@ﬂttdmﬁ\ﬁ&xeﬂi@hﬁaﬁht hods

|1y invo ering an.effective anpunt of a Type or a Type
III ‘i nt Heevathe easpdtonetiagio arestseful ferdhe wpaiment nghﬁiﬁlgewrf)@aﬂi”% %ﬁﬂiﬁ nt of a
Type |l interferan receptor agoni st; or admnistering effective anounts of
a Type ‘POT@WVWW%C 190} i nterferon receptor agoni st in conbi nation therapy

g@ ef f egmge gﬁls'e%%tyﬁifcapvli%y Bﬁednhommedsﬁaezomnmébgptfmrag‘grwet thap0041]
enbodi nment

the'interferon thera y, IS aﬁryﬁ ‘Iggredt :
| nd| vi dB8AC, whichphay Breadcompiuyied by beadaghes ehifla s hody, S ]y bg @‘E‘E"a‘ bef or e
t he appearance Sy. 0 o) I Fdidesdried in -
e D by SR B %Wﬁg?ﬁ%ﬁ%n%‘%%m@eﬂﬁdﬁa et be

i nfect eg, Otﬂgltﬁﬂmﬁ)%shﬁ'\éﬁhe rgRERm bk Or adxmsﬁespmmaahstwsr svnalmmﬂdmomfal who has -
been di agnosed with SARS; individuals who are asynptomatic and who are not
yet be. mswmwémdlmef\ﬁﬁdtsé&%f’élﬂ- to come into contact with an indivi dual

fagqqq?fybeen “gn%gﬁl,emé S% d oftRAlAS ARSE THE MkiRiswendralby in a

ave been diagnosed wth SARS are, be| ng
cared f gfblve daemmsréuﬁg sn wﬁa:t;ae emasytgftactweilor ady Pl inpdereB Fecepior agRpist;

et LSl 08 il R M B bR e i vely
o e b e L e A et ng 36C. An tﬁ?‘iﬁﬁf age
of the Sith an effectwe amounit of a Type II interferon receptor agonist.
{0041} I some embodlments the interferon therapy is admuustered to an individual
: prophylactlcally, e.g., interferon therapy is. mltlated before the appearance of symptoms Such
o prophylact1c treatment is administered in the case of individuals who are asymptomatlc and -
- who may or may not yet be infected, but who have come mto close contact w1th an individual
who has been diagnosed with SARS; individuals who are asymptomatic and who are not yet be
.infected, but who expect to come into contact with an individual who has been diagnosed with
SARS (e g health care workers working in a facility in which individuals who have been
dragnosed with SARS are being cared for); md1v1duals who are asymptomatic and who are not
" yet be infected, and who are traveling to a location known tr) have a relatively high incidence
of SARS cases; and the like. - '
[0042] _ In other embodiments, the interferon therapy is initi ated after the appearance of clinical
signs of SARS, e.g., the appearance of a fever often exceeding 38°C. An advantage of the
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r'subject met hods i s that the‘severity of SARS synptons is reduced, e.g., the
-viral load is reduced, and/or the time to viral clearance is reduced,
~and/or the norbidity or nortality is . reduced., [0043] The present

i nvention, further provides neth f .t ' oy, t | is -
cor onavupPigst patheds St SEHETY ioggéll&vﬂgﬂ? ggrrgggrf\%du\%n@fi’ﬁgé1 *ﬁ?%gllnggc?lgns of
COr Onavj, §Us 4i HaRGihOme kO ikA\Wldaeimise Bwdwkd s foe tearombiditysarmeorntaity is -

~coronavirus.’ Individuals (i) who have been in close contact with an
i ndi vi deedhcedho has been di agnosed with a coronavirus infection and (ii) who

present with_a fever. often | Lesiedr&itingiabl e for
't._r@ﬁ‘?ﬂent Wi Erﬁ%en{WF%b°3sﬁ§$&ﬁﬁgag?%g§%?§S{(ﬁvtgﬁ?§é (;l‘ré]t. %\h advgnta e of the
~ subj-ect . JEidvaeds irifsctionah irddidsd weoi prgsent with blénicad sgmaof mgnaWéérth%wm s o
reduced, e.g., the viral load is reduced,. and/ar.t (t LR 10 Bt close 5
cl ear anfolloinsng laveeer, Susneaies EXPORIIS 9 COTAREY IS, Ry iduals (P yied reéuce 160441
~ The present., ,AYSHULAUBLASIRS HEES Bagioelanonivbmetios aiitiohmeatingia
» ' | vi doa

"~ cor.onavf I"Nf.ecti on I n_an 1 no val “who is _not iyet infected with a . -
COT ONaVjieksnt 3 Dfevariuster ereccdot 38R hieronsidgmp ebgibler Opireatmep With 865y onavi r us

i'nfection. "Such individuals include, those.r . I EQRERGLoMW t h
- an i ndi wietheds olhs PFan?%ntS%\'F@POP'ngPL?g?’%?gee&éh e %%%%ﬂlg gggq}ﬁegrqgonnelﬁgo |

" per sons i, 60ntied AR RS kdeh, @, isadi Hudls rehaelzmdSARS oo & virl
- comercral airline workers - suc’h. as flight, attgt{]dgfgts and pilots; _
t r avel eclarancaifsecdned antioe tiwanerbidiver mratafifldg yeduseti persons living in th

-sanme household wi th an individual  wh ehavifie present
Cint@4Hon is ﬁ_g{es?lﬁén‘ﬁ’?gﬂn P’f?é’f&ts W%ﬁgﬁgpmaﬁ@ggﬁﬁ%%&; pa:at hol ggi cal

cor onav '-r&}gaidn%%ﬁtiﬁd?ﬁdhﬁ Wiy e6tyet infe@OtHa]th Weeromarire Asidés twhordoss Réint et hod -
- is prophylactic, the nethods reduce the.ri séﬁha@i n i'”c?i%;ét%?elwﬂﬂﬁivc :
devel op eglaibliclmgtons typietled eicorPnar s iBTECHIR naRAOY .Vlal‘i‘?llsé% YVe amounts of a -
Type 1 .or Type, l]l.jinterf GRRidELe, @/p., hedYiPEart pedsorreet;f er on
recept-ope%ﬁﬁ%ﬁacéwghgﬁgh%ﬁégﬂ\{}ﬁgﬁ%a'0§F’1e_ or ih cg_onbi nati on therapy,. .
- reduce tgohi skeodfiné@spacésngiti heindivduabwhp thys SARS (a8, CARNMET AR IRE 7 oY el op
-~ a.pat hological infection with a coronavirus. For effsrtdons
amount _rsecluasightaitentlants aikpilos; taneletsi GRIAFTERGS alg-Bte e%’%{%‘g Gt\l%lc %gkt) ’n%{ ?5? cal
infectign.by. af | b 0%indlidh@asko RREARS 0An adbantaprsi thequesen5%
at Ieasﬁlvgﬁ%ﬁ%%ﬁ%e?ﬁoas%ggg’tﬂabout 35% at | east. about 40% atHFJ éaStiS :
about 5Q¥qention st thabisk thabRgindividnalaeil dewelop 2 pathiplogical epfepavipi§ HGHYL® at
| east about. 90% or nore, conpared to the risk of devel oping a pathol ogical .
_infecti G‘ﬂdweﬁih the virus in the absence of interferon treatnent. .[0046] In .

b i e S T
~that, al jadigidual il doelsipthiobegical Mp(&@yﬁ#&@&g@g@%ngﬁéﬁ%e aélllorug] Ga (ﬁqu At
et A SRt PRl el o st
that, alone or in combination therapy, reduce the-risk or reducing the probability thatan
individﬁal will develop a pathological infection with a coronavirus. For example, an effective
amount reduces the risk tﬁzﬁ an individual will develop a pathological infection by at least
ab(){lt 10%, at leﬁsf about 20%, at least about 25%, at least about 30%, at least about 35%?7 at |
Jeast ai).out'40%, at least about 50%, at ‘_1east about 60%, at least about 70%, at least about 80%,
at Jeast about 90%, or more, compared to the risk of developing a pathological infection with
the vifus in the absence of interferon treatment. ' |
- [0046] In some embodirneﬁts, cffeptivé amounts of a Type I or Type Il ipterferon receptor
| agonist ora Type 1 ihtefferbn receptor agonist are amounts that, alone or in combination

therapy, reduce coronavirus viral load by at least about 10%, at least about 20%, at least about

25%. at least about 30%, at least about 35%, at east about 40%', at Jeast about 50%, at least
| 10



. about 3

10 about 60% at |east about 70% -at |east about 80% at |east about 90%
.or nore, conpared to the viral load in the absence of treatnment. [0047]
In sonme enbodi nents, effective anobunts of a Type | or Type Ill interferon

thats hon L L S P

by at §fralqg?djfn d%eggedfeﬁgﬁn@bout 20% at | east about 25% at .| east
eas out 35% at. |east about_ 40% gﬁ ast abou 50% at

| efas47]about Iee@meamﬂoémtsabﬁmtwe%oums of adype haoliyp rQngEeP °5bout

£r ot et b BT L eiee ehEaht FEAS atf Rk G2 A0RCH1 8 copenaleaTCh O
o s e e onit B Lot et By 1 e atbpear ™
rrgr bi di abpubt?5%oatdedst abputisRSe: 3 leastRovh AV °r‘i‘} eﬁsh?bé’b‘ 4%’% "’E{ﬂi‘)@ggq%a%out
abour e S5l BREH 1A Kbodgghe aplep il BBGM %%%2*’3??t9|022§%““§§‘23‘?‘“8%135625t

| east aRQaut tidlYe vaki dleegice abihetb8&Ms oftredtment about 90% or nore, conpared " |
to the norbidity or nortality in the absence of treat sone
 ent¥¥dBhent s, W@W‘%‘Fﬂﬁ%ﬁ%{%db‘feaén 0% C‘%’P %ﬁbﬁ?ﬁ? %gé% !rngceptor
agoni st LQBtor @ @r%t%!’ ﬁﬁ@uﬁtssﬂla@aenammmmmmn al one or
I n corrba%antlﬁomq?ﬁéeirla{%ﬂgﬁogqucg ITDIgbI di tE;/ or nor-tal i tg due to
?

SARS. b
| east ahietpy, felfibe mbrbidiyir naixtality A@9%p a caronagiaus infasEon by sbipast pbgit 0t, Hhout

30% at | t about 35% b ° t
bout "blow boos bt ook 1Rl ol BEle IR capObugiophoco

mor &, C-g@@i{t]ﬁgo&t%owsu@% lblit 600 bt RNt LBt 79%, at el abhig 8Os ableast pbottment .
[ 0050] ether a subj-ect treatnent nmethod_ is ﬁj@ﬁ%ctlve | n.reducing the

risk. OBO%aopmbtwbmgpaIad to Tb@ merkidity pEmOTtaliy R squge OEFPRI™ORY al 1 oad,

reduci ng ti to vir FIRApE I Ynte¥ferdR kdcdptof ¥ due
t o 1948 onav i §RE¢ ?ﬂﬂg ?@%d&ﬁ Jrggggﬁrﬁ?pee%mby those Skil | edbl n the

art. Vi bahnikiQad 1 _F?e '.[Eiﬂﬁbrﬁebbnrfeeejﬁxrmgomyt are amowits that ladongior & copbipelias  of
virus in serum

nmber of virus of b cles
or. the themdmes rmcwmwld@wrdﬁ%éhw fug WeseA-@%Pﬁ ﬁ%ﬁ‘ﬂ g@ﬁ&g 1o ané%%t %@?PQA any -
known as | 0 WSt LaRBEE AP ianlcastabbuton -
assay u$ f%ﬁ@#}?%géd%lqglofﬁggomS%rr/glrégﬁé%tggf)ftl c for theal coronavirus being -
- assayed.sp%/\aclehe rabdmrﬁbi%d iat chast abowJiedt keast abeut 3ot e ﬁ?ﬁeﬁ‘é@bw NeaSuRFY any

synpt om associ ated w r Vi T i nf ec cluding, e.g., fever,
respl r atcempasg i thsFRoT léi“é' or 6@5%’ ég%%bsg?ce tf;ter;I cuﬁlnpy of breathing, and the

|| lifosd) 00511 WhBREA dufy ectifamER5AGBd RieBctdlc mréﬂmmglth@nsﬂfyﬁr@dﬂmlogwal
i nt

_ ron receptor agonl st rar:atlg fromabout 1 jig. to about d"‘,
Gener al |egronanirts ifestigr, rédcing wral boatysduging e &9 V’é@lwafaé’é"éﬁrd? ucg’&onl st can

r an-ge tr o agat?(ugr 11?05 t);[ Suc?B %%toro%ggﬂgnfelcﬂoﬂ'ﬁr}&cﬂ}%%ﬁﬂ%y thake tskjﬂlb@nﬁos es -

of _
' the art. Viral load is readily measured by measuring the titer or 1evel of virus in serum. The

- number of v1rus (e.g., the number of yiral pa.rtlcles or the number of vual genomes) in the -
‘serum can be detemnned using any knewn assay, including, e.g., 2 quantitative polymerase
~chain reaction assay using ohgonucleotlde primers specific for the coronavn'us being assayed.
‘Whether morblchty is reduced can be determined by measurmg any symptom associated with a
coronavirus infection, mcludmg, e.g., fever, respiratory symptoms (e.g., cough, ease or
dlfﬁculty of breathmg, and the like. '
[0051]  Generally, unit dosage forms of a Type I or Type 111 interferon receptor agonist range -
from about 1 pg to about 300 pg. Generally, unit dosage forms of a Type 11 interferon receptor
agomst can range from about 25 ug to about 500 pg. In many embodnnents, multiple doses of

a Type I orf Type III interferon receptor agonist and}_’of a Type I interferon receptor agonist will
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a Type | or Type |1 interferon.receptori agoni st and/or a Type I _
.interferon receptor agonist will 11 be adm nistered. For exanple, a Type |
or Type Il interferon receptor agonist and/or a Type || |nterferon

receptor i st can be admnistered twice daily, daily, thre g}é Z[k
week, tmegmmstemée}zor %@@I@lfyaTGPBI%E@edﬂrtﬁ’i‘?ffﬁmpd?cea’t%é‘ﬂ?’dd °6ﬁ ek to

b 16 ks, 22 d '
2 et hotr BretpLmsERRG s L paf BEa ARG RIFOL: (oo RE AR A ERCaD et av! des

I'ra tine to viral
cl ear anggek,anstkby, ofﬁdd@a ﬁg:nﬂi)ﬁobaqlmﬁqd cff onewweeh ke al;ount 6 smeks. ndi vi dual who has
been exposed_to. a corgnavir

di vi dual h {
. col@92] ~ wi t h Impposembodiuants; tﬁ? BECHS we?ﬁoriﬁrg%s]g%} fr‘?cﬁléﬁll%g’?lﬁl)g’ag
| nvol Wi adyBling Bl difle AR bREkhYS aﬁaaq@auestg Aomdidiey d)r R6rtity 30 | ||

i nterferon receplﬁ%r agoni st, a Type 11 interfefon receptor agonist, or a
comnbi na&mdimdﬁdﬂeﬂmd;asdneerpmposerdgtoa chyuevirusole.ga amypdividual Wi kasfcemgantor ecept or

T ver T crpRacOHE ApipnadL iRt SRRtpSr AL I heal I MM RRRERAS

eXPOS U @frei@ amdunO9t AP ok a Q?éﬁlItlﬂteﬁB@Htrec%ﬂtoh apdisst, 4 Tope Whaedferdd hour s
to about 48 hours, fromabout hours to about 3 days, fromabout 3 days-

- to aboutrestptiaypgonifty o covehinationdhsrapy RIS &1 S IOT 3 Y@ﬁﬂ%b@a’{fﬂ?fidays to
bout 10 d f b t
? hgu COFWE%’F Ia%é)r{lst rg gga)ypgl# nieLreflgY ngoda)?oraa%é?ﬂgt ]lﬁt}fe@é( SmbOlih RN NGeprRAS Ur € tOo

sone e e present | nventi on

provi desy@ampis fseglupﬁomaual 1n1g)utr leeealicus k4 aaatfoummg raposurty alg., oo mr Ibeen
‘exposed to."a coronavirus an i ndi vi dual as: comﬁéll&nto ct

wi th an hontliowdbguiad4 hwecﬁoaaabmut% Bowrs FQ,shovt ?%@9‘”’% qm gAYy O‘érsﬁ%? gl cal
cor onav% %&%ﬁlﬁﬂtﬂg‘ﬁl aﬁ:wo oG 4 P,gaémlﬁgg&ﬁh éﬁ) &hout PARR) fromBontet dtﬁ@ -

I'nvol vi an ef. anount Type |I” or a Type |11

mterfermabdlﬁqembog, oagomzﬂnbutmd'aypoo about b4 dayisdpbewingespewre todboni st, or a -
-conbi nation t herapy corrprl sing a Type 1 or a Type |11 i nterferon receptor _
agoni st COE@VIrgs- Type 11 interferon receptor agonist. In these enbodi nents,

| ntd@ 3ﬁ ron t ITﬁr Xefn%o B, tHe'pReBeAtiRntibn PRIVides @ Akast ofFBdskiysthe gisk dwit ng

ex roma out ‘1 hour to about 24 hours, from about 24 hours
to abOUtan4ﬂd1hﬁhlaEWh(f hmm@mos@tdm@wmamjxmmw Whe Rt It day's

to about 4 days [ 4 to.a 0
about 1(FoRFEith anf‘}dg]ﬂa'éag °ti‘g“%t§ CO{'O&IQQ%I(S)S tzvl ﬁ?x?f’l@égg %ﬂl@iﬁgﬂ%‘o%t a%ﬁﬁdl%ys
to about; n?e%ud@%ﬁh cﬁﬁlcfalrs‘@iu Ahle Myﬂletnﬁbt’mﬁ)mmlﬁﬁlgcm;tﬁmfstﬁhh@m efffectivpos ur e
to the coronavirus 00541 In sone embodi nent s, theHiC)erse |nvent|on :

provi desammmnhofis Type I@mﬁmdmmteaﬁerws@pm&ﬁa%?f # done IARCHRAONFE5PRI o viral

glr e?;;a} nﬁa%onﬁg\%égrﬁgrgﬁ 'y%bl?lhhs/mg EYald irypd O ﬁtbrfe'rdﬁjl‘eﬁéﬁ&adgoﬂsﬂ may

to a co ra@ﬂéhvl"}fﬁéql 1dtdi'fdi@;ﬂﬁ:cqftoﬁ fpanst. ehﬂ:thehelmrbbdunmltﬁa m‘tmfehgni ﬁterawo.s begun
adm ni stering- an effective anount of a Type | or.a T fgron
r ecept orﬁ‘@rg Pl lwutr 1 apogh%]g@fsg ﬁqmng exp Bxe e.g., from about 1 lhour toa Si' A
hours from about 24 hours to about 48 hours, from about 48 hours to about 3 days, from about
3 days to about 4 days from about 4 days to about 7 days, from about 7 days to about 10 days,-
from about 10 days to about 14 days, from about 14 days to about 21 days, or from about 21
days to about 35 days followmg exposure to the coronavirus.
' '[0054]  In some embodiments, the present invention prov1des methods of reducmg viral load
| anid/or reducing the time to viral clearance, and/or reducing morbidity or mortality i in an
individual who may or may not have been infected with a coronavirus, and who has been
_ exposed to a coronavirus. In some of these embodiments, the methods involve administering.
~ an effective amount of a Type Tora Type 111 interferon receptor agonist within 24 hours of
.exposure to the coronavirus. In other embodiments, the methods involve administering an

effective amount of a Type II interferon receptor agonist within 24 hours of exposure to the
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'.'exposu‘re to the coronavirus. In ot her enbodi nents, the nethods invol ve - -
-adm ni stering an effective anount of a Type Il interferon receptor agoni st
wi thin 24 hours of exposure to the 12 coronavirus. In other enbodi nents,

t he net hods i.nvolve.adm ni sterj | mauAL: : Type
1T [t EoBrgRer I8 ERe B inells e FIUEh e TRt efite StcclPEmbufls ofe P
anmount  giypal dyPEypd I Rkt lcrei RbepteRphLidt inagohirmtionthedmnpy vt heffstind exposur e

- to the coronavirus. &0055] In sone enbodl‘tgig%slﬁu; hed:gr esent jnvention

pr ovi. de gmerridds] e 1} BdrIEGromyregeRtan 2808i5H ™! /TS SRR triRe SqTRRAVIIE
vih leara i | (iRl baY pidWidaR Frlefloldh ¥f fel irf1dbad, dual
mé‘?‘iwsési not Ergg?\m?%@é%%{iﬁgﬂu@hggesggrﬁﬁavi r-Es, “and ) S u@iﬁ'gv

cor onaviahd/sr redicing e tixhe tdwise cleatanch, medivsredudieg methidigy o modalite in an

-~ administering an effectjve . anoynt.. of a Type .l or.a,Type ||| i erferon
- etept oindiygRslthasioh e RG] o Asoponatis ead e hat BoepexboseltSh | o' of ey
-+~ enmbodi n%Bltoﬁavi%ltE? T85O 4B tHeS/ GhYSUIBENES, he hnethoBPin?blve ll@distngdieffctiod  a

‘Type Il ‘interferon receptor agonist wi thin 48 hours of. exposure to the
cor onaviamesnt oflaTypteer a By dHiinterferon redeptonpganis svithin 4% baura ahsxposireie kg

‘effective anmounts of, a T | or.a Type k1] i fer ‘ ' in. -
Sonb naCPRETHE: Jpgie eroafis R e ARt L ARe b ERRRE pB0RR 6 11

T ecept or, Ty QNingdriatbit ficBptdBadenist svithin 4RAsBfexposurd® thecatminssin ¢BA56] | n
sonme enbodinents, the present invention provides nethods_ of red%ci ngi;l viral

- | oad, amdibodim%mcﬂiengﬂghés invelve admipistenacaties vrmounis el aof yned og @i lyge TH

-morbidity nortality i.n.an _indivi o\ : | wth a
~cor onavilgtﬁ%m&ﬁﬁf:e\?}% aé%rg.& egﬂm‘é{%%{éaé%%g%hy\g@&c%%?ﬁgﬁ er%gﬁﬂl'tl'hgiﬁe -f%ds- ,
- i nvol ve jRdkiin Sttt agaiist witlin 48 hotrs f exjosentto Hererdrtazind8 hours after
exposure to the coronavirus, e.g., from72 hours ta 0 td35.' days,, €.9., 72-
houf85614 daydn seme gapedingnissihe PresEntANyLRUON PEGVAGes ”é")l]boggt#é‘? uging viratioado ut ,
‘days to X . ] 1 idikd of Asatithi@an about - 14
days 'toa% og%ed%gmggémﬁ%@%%%m%g aﬁ%@ﬁ%dg&g%%&}?sb%ﬁ days, t?r om about 21
days t o iadieldua?Fhehassnot beaninflotedtwilba carysavims,nd thodes degrsexpeseditp @m about

30 days to about 35 days.,after exposure to.the. coronavirus. f- :
t hese eﬁ@&&aﬁﬁm-anmﬁéﬂﬁl%@é’eP%ﬁ%@%lﬂﬁe TR U8 ér?'%g’fofeec |\§/'gli£§gn1§unt of.

- a Type R o fhokiR8o tld cokdafirh€ eQ) frdr® 72 BOEE tagiSk S5 dagay €.g, MR hodS, hdayssS
~after exposure to the coronavirus. In other_enbodi nents,, the net hog@-
i nvol ve dagisiendays coriTndpyanftef dxpestirgor fivpuahoub daysty phoyt|10jdayse fogt #1909 L ept or
agoni st _nore.th 8 hpurs.after.expo ; i er '
evbod bR to 1t e dpsaBorta CLogA R RELEL] Snb o RObBRAI LS o R Ol e

1 or -a TyRe fdoh abslit@N fdayom dbesellt diys dyan absut 26 dagowiaboet I0odays, e fmpyabeut h an
- effective amount of a Type Il interferon receptar a}g‘gni at}g norgqfﬁ%?nt. 4tg
hours af¥ledaye et 85 days aier 6ERSHEP thecorqrayisys. 1o ¢t teRp Il LS. Phe
“present inyention.provi i ARV OImbGH e L 19t D6r 4 THe tihaterfepth

~i.ndi vi_ng{%%o 501_119 ggagréﬁﬁ%(%oﬁé {0 & cor_onaviquﬁs;ar_l iﬁﬂéei vi dual who has -
comne i nty@ceptor agonist more tham 48 hours after exposure to the coronavirus. In other emb‘odlments_,

the methods involve administering an effective amount ofa Type II] interferon receptor agonist. -
_ mdre than 48 h_oﬁrs ﬁer eprsure to the coroﬁa\}irus. In other embodiments, the methods

involve a_dministering effective amounts of 2 Type I (_)f a Type I_II'interfeion réceptor agt');ﬁsg in

combination therapy w1th an effective amount ofaType Il interferon recep_to.r égonis{t more

than 48 hours after exposure to the coronavirus. - _
o [0057} ‘In some embodiments, the present invention prbv_ides a method of reducing the risk that

o an iﬁdividu,al who.has been exposed to a coronavirus (¢.g., an indjvidual who has come into
contact with an individual infected with a coronavirus) will develop a pathological coronavirus
. infection with clinical sequelae (e.g., SARS). In some of _thése embodiments, the methods
involve administeting an effective amount of a Type I or a Type Il interferon receptor agonist
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who has beeh exposed to a -



contact -with an . individual infected with a coronavirus) will develop a
. pat hol ogi cal coronavirus infection with clinical sequelae (e.g., SARS). In
sonme of these enbodi ments, the methods involve adm nisteri ng an effective

anount of a Type | or a Type Il interfer or .a on| hin 24
hour s ocmtbmiééum of 6xpOsErelotiaeRFPRAYFUS: | ‘Hﬂ‘ﬂ C@ﬁ%‘;d]i V(m’ ods

i nvol ve NSt er Srerbh rReptyP dnisttwﬁthﬁlrﬂa{dmmdsfeceptor
agoni st dﬂlflﬁ} W%Pﬁ%‘%@’%o eggp%ds%fpeeq?gﬂt cer cf)rg%igv?gr us. In other
errbodl N@posure td e @Bionadisusl v otheecmbiodimestscth ngﬂmds@@pﬂwdmwﬁﬁt%g of a Type

or-a peIII |nterfero recept ISt _in | th an
ef fecti @,téecaﬁmm@mm oka Typfe ‘?Fla meg(ilﬂgggfﬁropggceg{o%%gg%% |C§ b é}m& Whour s
~of expog; W Q8381 rdcBptso: m&b.&ﬁmmttcm;scbﬂeapment
inventi o#f‘%?o%‘?ci}%%%p don]s‘éSIg 1e(;[Ium ngr tcﬁ% r;i%? that an individual who
has - beem thx pasaavitus. a coronaw rus (e.g., an-individual who has'. cone into
contact with_ an indiyvi dual fecte ik giéelllmhgt .
 pal¥98Bbgi cal IncsomsyEmadiaent &efegtjm‘%{xtﬁlbngqrﬁﬁdgg M'Jg{e}%ﬁ)gf\‘! lggg , SARS). In
-some of zu#ﬂ%ﬁﬁdm@ﬁ'hﬁ?%e&exbbﬁédrt@hfd@td}ﬁavmm(egvenadhwdudtvﬁmlhagC@Ine gtpective -

0

~ anpunt

a lype | or.a pe Ill interferon rec r a t hin

‘hour s ofomaq)esthras. mdm@hbl)r/l&@t@mm 2 GRFOIFVAIUS) ‘F@r geg'ﬁ%é?d‘l ;%g:}?{l%gw Onawﬁl

i nvolve. adm ni rin 3 ¥RBodikk tsn{heﬁﬁﬁlidﬂﬁ

r ecept ofnf@%’é’&’fflﬁ’t‘ﬁ agis?‘ﬂuﬁ R % Xﬁﬁ?”@)&b’&&eﬁ{féﬂ?ﬁ% The coronavirus. |n.other
enmbodi $ue ahﬁﬁmeehﬂgéﬁeffmmmoadmfm Etperllomg Tobe 84 initeréeronteartsr 85015t Type -
] or a Type Ill interferon receptor a RI g I n tt'h?'ﬁl&*{bﬁEW M th an
ef f ect’| wathimé%iheurspf exppyyse tq thecRIaBAY n éﬁrl“ PHURGOR1 S in é hours
of exposyre.to.the ihf2rfeRREre P igomind 8ithih H8 hpussént

I nventi Bﬁm %W%%lgf?c Og&h{’ﬁr"ééﬁ?ﬁg the ri sl? t hat e a person wll develop
SARS in eﬂ?‘bshfﬁib\ﬂleittﬂbnamﬁmm B atherransHodhents tie wpthads 0¥ see@nﬁiste%

i ndi vi dua

| .SARS awfﬁﬁmrscoo%ﬁ&? @%ﬁi@tﬁzrherglﬁrecelbetggé%c{n%lﬂm Oﬁ?%l vel yw?’n gh

. i nci dence,of ?l-h T9he NG FerdatbasptoraRb st Witlin #8 hhod of Expashege
adm ni sterl ng an e? ectlve am)unt ‘of a Type | -or a Type Il interferon

~ recept oro @gadkatavishd hi n 24 hours of exposure to or contact with an

i ndi vi dual 0 ARS. ot her e ViR 19k th
adrfﬂ%%]t eri ndné?fn‘éF‘F‘ge‘?WB a%@ﬁ?se%tﬁﬂp&%ﬁ? S%ﬁtg?gér?%?ﬂelgept%r agtonl st

within %O WviliQevEsp SAREint A ifdividasitlat isat tisk efdeveldpingddelS (ahdhas SARS.

I n ot her dinents, the nethods |nvolve ni st er,i ng C. WvaRpnt s
of a Typiedividenl whakasesome inforfoatackWih a?é"@é‘ﬂ? déa&}ﬂ?egt ‘%{{gnb#nﬁé |on :

" therapy fec “m Bidbrcel OT SRR rQﬂsdnm:@ﬂlhﬂe agoni St
wi-t hi'n Z‘i\f‘%gﬂ?q@ elfdé&%)%érg?e o%gfrang% %%ﬁa. déﬂ an If%l vi dual-_who_has ?ARS
[0060] | dnisRimeRgiRsineenisinvbive apmésetng meffncnm appetiofad vrel b ves 11

-reducing the ri sk that

mterferon receptor agonis

has SARS In other embodiments, the methods mvolve admnnstermg an effectlve amount of a

t within 24 hours of exposure to or contact with an individual Who :

Type 1l interferon receptor agonist within 24 hours of exposure to or contact with an md1v1dual
‘who has SARS. In other embodiments, thé methods involve administering effeetwe amounts
ofaType I or a Type lII interferon receptor agonist In combma’uon therapy with an effecnve
‘amount of a Type 11 interferon receptor agonist within 24 hours of exposure to or contact with

' an individual who has SARS. B '

[0060] = Insome embodiments, the present invention provides methods of reducing the risk that
a person will develop SARS in an md1v1dua1 who is at risk of developing SARS (e.g., an
individual who has come into contact. with an md1v1dual diagnosed with SARS; an individval
who has traveled in an area with a relatively hlgh incidence of SARS). In some of these

embodiments, the methods involve administering an effective amount of a Type I or a Type m
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.a person w || devel op SARS in an individual who is at risk of devel opi ng
"SARS (e.g., an individual who has cone into contact-wi th an individual
di agnosed with SARS; an individual who has traveled in an area with a

relatively high inci dence S sone he

el sy i PERolrs oL SR SRR 1R L RRE wiBROh IR P
14 intgrfe égs dﬁ-:;q)g{gr QfbBGanEL m‘éﬂxﬁéﬂhdﬁs%dwuﬁcﬁnmfsteemgmﬂmffecﬁm agroupboffact .
with an i ndividual who has SARS: In other enbodi nents, the. methads 'aTVOl ve

adni ni shygeilhipterfonorefetepoi agonispithin ASthoars ofygxgosure fofrsPparoRth AL IIrate

agoni st w s of Bife SirHealts: who |

" has SARE0 %m ﬂb(#ﬁ ﬁfrggﬁ%“iﬁe &&Pﬁ&sd@%‘l%ggflmgh%dm nlfgétagﬁl ? ef\t?c ective
anmount sy¢ Of R 1 BY B ybe O idterf3td rdceptot Agonidt én mmblaataxpt therapgwithsn ¢ qctive .

conbination therapy with an effective agjgr:lj é ¢ %ﬁg IIt |nterfc?“%ﬂ

r ecept camagonf & Typé HAntariggnaeaspior 3E0est 58 8 PB“ISP EHERE R ¥

I ndi vi dual ‘ﬁﬂﬂg o ﬁ [00611 | n sone enbodi nents,- the present

|nvent|?t‘ﬂ1lﬂlrb 8¢ A%s reduci ng the risk that erson WI|| ghvelop

SAfgBsi an i pdiomiecueodishents, sheegﬁresenshvaﬁlonmrevxdgq mgthgqlg:\!gpre ducing the fisk

|nd|V|duaI .who_has cong, into conta W th

SARS; amp¢rﬁm wilhideyelop AR h san i éqc ‘\’,‘\4‘ 1‘8§de"e? %ag g‘é‘ﬁ r@gg_é y high

e O Dyl ks Lo BF oltack B84 RIVRGAI A oscd hith SARSyds iridiidiale

admi nrs{n an eftective anount of a Type | or_a g pe 111 1g}@erferon
- Fecept omaammmmhnmea v?iﬂda;cskattvolyllwh mgld@;&mﬁﬁ@ b lasomegadEse with an -

i ndividual _who has ot her. enbodl t [ I -
adni ni sempeHECASS. @FP’&'@H%&? }Pﬁﬁr‘}l‘fm 10 eﬂ&ﬁ Ve aﬂﬁmﬁfeﬂ}m reelc%\égtTé?eéHom st
W t hi-n %tgrfggﬁll%hé@b} %gﬂn{ya WEkROR Y dayd ﬂall@mugcuxbaﬁtre Yd drconmint withl aw indlindiu :

odi

. has 'SAR nments; the nethods 1 nvolve adnminis

terin
ef Lgct i whodaDBARS. dh oaaewyprodmv@ntSam¢W810ﬂﬁ m%‘f%%#%?‘éﬁ@%é%ﬁﬁ%‘?‘vgéﬁ%“%‘i
oot S T oBASE, YOSty Bipole oot

recept of ys fo exposure to or contact with an
i ndi vi dygk, i1Qud o IARSARN 06 Dfhek meodmleatsbﬂiﬂlmﬁmcb inydiee gsinaigbsiegingnvent i on

provi des nethods of treating SARS, . nmethods of..red 8 ad, .

and/ or . ﬂffd@lmemglmln’é of iankype & O L 3Pe gf@gqrgﬁ%recgp}ay%g onjs é@ué%%ganr?grtgé ﬁﬁ)y or

nortalit nd tkithin SARGys dsliowihg has a
3{%8{[; eszkﬁ(gﬂ]lf%k m"l’gﬁ . NaseRER0 rgde?ﬂﬁ‘aﬁ&ﬂs ys dsliowing

. Suspect I's at risk of devel oping SARS (e.g., an
i ndi vi d'éﬁlﬂaosﬁf&om&ontﬁamthmmdwmhwhommﬁ i ndi vi-dual di agnosed with

SARS; di vi dual h | ed o
i nd90gdce of s e Pt ol RS sl s dehEUA Ok, o
i n excess 138 tedu };@5%%‘109& AnRs CedRoi dhdTRME S0 vtﬂelmmdmwﬂuwg

admi ni ster| ng an e ctive anount of a Type.l or 3 rferon
reﬁepto%@g@ﬂyﬁmmhmn aamﬁm@n@l\ﬂio has peen diagress “ﬁ'x@%$ d?“g’lo S. In
-ot her enpodi nts S | mwhuqlagm)unt .
Lot TPLUBR A MU RS SRS ot

~ come into contact with an 1nd1v1dual diagnosed with SARS; an individual who has traveled in
an area with a relatively high mmdence of SARS) and who has at least one symptom of SARS

el g a fever in excess of 38°C. Insome of these embodiments, the methods mvolvc

" administering an effective amount ofa Type LoraType I mterferon receptor agomst within
24 hours of appearance of a symptom of SARS In other embodiments, the methods involve

: adnumstenng an effectlve amount of a Type II interferon receptor agonist within 24 hours of

'appearance of a symptom of SARS. In other embodiments, the mefhods involve admlmstenng

effective amounts of a Type I or a Type 111 interferon receptor agonist in combination therapy

with an effective amount of a Type II interferon receptor agonist within 24 hours of appearance

of a symptom of SARS.
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~appear ance of a synptom of SARS. In other enbodi ments, the nethods involve
adm nistering effective anounts of a Type | or a Type IIl interferon -
receptor agonist in conbination therapy wth an effective anount of a Type
| I1obgsier f er om sbaRepiHHirAgHs) lt]ﬁerehhmerEmnIpomnéesahethotismimimmgomahl@glnpt om

of  SARS. 15 00 I n sone enbodi nent e. pres nvent ovi des
met hodsanglf’orrré&nmg%e {imedp virgldearance, i f‘?‘ﬁ‘&ﬁ’%ﬂﬂﬁgﬁt@ F?’?E‘al ﬁ’o‘n\%f‘r al .
cl earangg, ﬁﬁf%&#%gﬂ&nﬂ%d%ﬁi § XROT orWd Bdsid shspedtel@ivasd STUHARSIBavhwho has

been di Aghosed w who has a suspected case of SARS or whg Is at
risk ofjisdeviet efdevaloPHESARS (5.g., aviniliviival whebasgameiatp cooiast wihandividedl with.

an individual diag osed S;, an i ndi vi dual ed in an
area w firgepsedpah, ‘%\I'IVI}&P FIH’e‘}?ééf 3‘% % 1) %gg%%glgp%heast one
Synpt om,afge %RF? sfﬁzg)handanﬁoeh/a% Iat feBst X6 SAptoin mRs re. s oevafinthese of
enbodi nent’s e nmet’hods 1 nvol ve adm-nistering an_ effective _anount of a

Type | 88°Ca liyppme lof thesmtladebmomtS,rtb@:wﬂ@ﬂS myolve sdmipistering ampelifstive agpunt

- appear ange,_ of SARS, r Pedtn gt hods
i nvol veOkaikVRR ﬁ?rearI(I% Iglg‘] %FfF’éO@treceé’ o8 Jd%tmgﬂqu'w%%%aI nterferon r ecept or

- agoni st suh bBiH ARG UlrSotRér eRiHoaRiHES aleoﬁethodmnqﬂmmmt@a@sn efffectireher -
enmbodi nment t he nmet hods i nvol ve adm ni steri 3?51 effecti ve’ am)ﬁnt s of .a fType

| or a appentidfia TI}fpcéIr ingarferoTy IEEINTACORGOMIER 4 ARRRATANGS Pha PERSW Yh an
of | appeSREan pines culpaabf, i i s doseR s%ﬁn%ggﬁ%%%’.%“ﬁr’i‘t“?“"?ﬁiﬁﬁ?giéﬁt
{7 st gt g o
| | ndi vi diIHPB Wmterfa@nueeqst%aa@wets‘@&nwﬂgh ‘%ﬁ\ggapl?ﬁm%é% I]% t?ﬂ‘stg?c ed case of
b I@% 9 j‘%s(&g@n&d}h@h& B R@&t@ﬂ@ﬁnorﬂf)&vﬁﬁﬁlhﬁﬂbd%fﬁdﬁﬁng ndaMbatyal .

an 1 n ua who' has traveled in an areavmtha
r el at i veh¥ohicdhicing dietane & vifal SaRSNCea autl/aitrsduring morhidias or magality s‘}/i’ﬁ)t om of

SARS, e.g.,. .a fever in excess The t i an |
i nt er f efesvidpalavhadhs beeh a%‘?‘f’o‘?ﬁgﬁ’étﬁ%&lrs o4 ggrhgg%%% ?éﬁ%gﬁgg EIa Sy egor%B gf .
(?ARS ° &md{]él%ﬁoﬁ%ag cBﬁiérlﬁtotc@nﬁ@tQUﬁh 2bindpydual diagnosed 2ithBARS; ab indiysluab -
-days, 6 days, ,

ays after appearance of .a A rom
about 7 vdm/lmsdebd)uI anj@ealwith arﬂﬂ%Yﬁltab'@bthl@eD&a?g%%%‘deﬁ Eas ?Igﬁf? ¥ om

about. 14 days ut 17 .days t 5 from'
‘about sznaﬁ/% f%g?g%o%% 3¢ Vggilﬂ echS(rgorng?g?ouIﬂBZSE}ﬂagss]h?%ﬁgg%%}tﬁ%% ays, =

from abqﬂ%rf&%n(i@ﬁﬁnn%r@ gﬁﬁ@ﬂian a3 hﬁd@)&ﬁeﬁéppeh mamﬁﬁarsanm@mbf §AB)‘5nﬁgo 508 %‘ARS :
In sSone O t hese e odl nent s t he net ter

~effecti \k@ummlah@ut&ﬁ daysrﬂﬁﬂ l&mSa“ﬁﬁb%gd@‘fﬁVS:ﬁrfIaéﬁ foé?a ‘ﬁ‘)’? @36?8‘%39%6’%%? &t

more than 48 h° %F oxﬂ%B&?Jﬁ{bS@gPI boftt B ABJsORb@IabSARSD. dalys tooiboat 14

- enbodi r’regm S involve adm ni steri'ng an effective anpunt of a
Type |1 daRs, ﬁdx@&%ﬁtﬂ&@l&p&t torabagtoli days, from about 17 days to about 21 days, from about 21

days to about 25 days, from about 25 days 1o about 30 days, or from about 30 days to about 35

days after appearance ofa symptom of SARS. Tn some of these embod1ments the methods . |
involve admmxstermg an effective amount ofa Type Tor a Type III mterferon receptor agonist
more than 48 hours after appearance of a symptom of SARS. In other embodlments the _ '
methods involve adrmmstenng an effective amount of a Type I interferon receptor agonist
" more than 48 hours after appearance of a symptom of SARS. In other ernbod1ments, the

methods involve administering effective amounts of a Type 1 or a Type 11 interferon receptor
agonist in combination therapjr with an effective-amount- ofa Type 11 interferon ;'eceptor
agonist more than 48 hours after apf)ea:rance of a symptom of SARS. )

[0065] In some embodiments, the present mventlon provides any of the above-described
methods in which Type I interferon receptor agomst therapy is employed and in which The
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more than 48 hours after appearance of a synptom of SARS. In other o
-enbodi nents, the nethods involve admnistering effective anounts of a Type
| or a Type Il interferon receptor agonist in conbination therapy with an

effective -amount of a Type Il interferon recept or _ agoni st re 48
hours aTyes ! iatspisaorenseeptotagenistingn SANGF orgabieCyipiel 5o conusals @E@Mt

the presgent ntion arov TRRY fsf PRSlor FPEGORE N whi ch
Type | frhst gfeftgvtg g%:ep oernltsgg%em sta%heér ag?g?gs%enp oyed an%rln Wf?ll ch the 16,

Type | botsBndus iraerferes epijagate REGSIFNE an | FN-a or a PEGyI ated 1 FN-a .
mj}égate(PEGlFl\l—a In sone of these enbom‘ent(a, q{ Td\l—c e§
Bus i nimesomes GAbqAMENF, ?Pgsﬁ@ﬂeﬁ?%pmg NN LR onj ugate
(F’EG—CI E Eﬂ%‘gﬂl &B@m Bémpleveanhi oenwhich\theles any
of the glol\%h\?ggg‘gggif:hggg%%te ods |n ﬁ Type ?’S mtﬁe(?"':‘égr on receptor . .
agoni stTyﬁ@Hawrfeﬁmeaq:dpuyagomﬁdsamIEchh the Type 11 interferon receptor.

~agoni st _is an IFN-y |n,terferon receptor agonists [00.67] In any of
the aboTQPﬂéé@FTﬁSE‘ZP ﬁ%@ﬂ@d?g"?’ﬁ Ssome enbodi ments a Type | interferon -

E@%Zgr ago@r\?ﬁ 6%@956\}3' Rh&IRE melyd®, in sbﬂk%frfb@ﬂﬁientseﬂEﬁiedrmﬁﬂﬁmnSt S

;} FN-.0; -an I EN-tau; an | FN-ox, antj body oni SE?N
speC| fi ceckptor agdiysies adtnmm'teecd efxme In@t@émoorfeceﬁm aganjsts Biehide aﬂé@ﬁﬂ’stan Type |
1-interfero ece |nc di ng non | r.f.8r Al ha
[ 00 68] Angn IENGAE E%%Ig %dy J%glaxsts S %cpﬁygratlgﬁ ORGP rec ﬂBﬁ AN .p

I'ns I nventi on. e term
~linterf gppsg &h%ﬂsﬁe pﬁeéifdae{ wcéptélehﬁixﬁxﬁgm@-ﬁdnpdpmd@&gmmt ed -
. pol ypeptides that inhibit viral repl I cation and cel |l ul ar proI | ferat I on and :

nodul at éterfenoneAlpbgponse. The term "I EN-a" i ncl udes natu[al I‘“I g '
| FIB@68] synt heemydcﬂomlaN -al eari beansied dnithe ipgtant fnvegtion. pEhgteraR e‘%.}t‘fll'f?é

gl'ycosyl at ed | FN- ‘t.he 59 or
synt het |uéeqelF?§91§ Ietgégs IP’)(?féei@ 43%&2%@%%%%5%#? %At%?%%ggfllmés as
‘ detscr } b?@olff@faneﬁlbhﬁ ﬁiohﬂa&qﬁuﬁunenespbﬁsw:azhe t6ROGPN-o” iSointesnaturally hcpunmg
interfe

: ns include, but are not.-limted rally-oc
- (i nicl ud|IB§~a,l3Mllthnm1f1N f destyatied Tﬁ&%sﬁ%gﬂ;ﬁ@&]et?atlﬁﬁgﬂ & %Pg?;\ :u%% :
reconbi i nterfar £ T00-0AedsBhtRiIyen HFHVoathhaHiﬂse
from Scﬁ@?flﬁa d(raaﬁlor iiagﬁﬁjm%hﬁ Fwort%Br %ﬂ{.etﬂ recoﬁbsl nanlt& [ Zt erferon '
‘al pha- 2%11&&1@&1paepe%seamescﬁbe@rfbenmaﬂyacdmbngm om Hof f i nann- La Roche,

Nutl e reconmbi nant_ i nter a ch a 2

i nt[@9 9dr on ai)’é‘iﬂblﬁlé‘ﬂ@afm@ﬁ?@%ﬁ’rcl‘ﬁﬁ F{%@%H&%ﬁa% P ﬁa&l@ﬁ? l‘?’ﬁ\?@ o
R dgefi g d‘ﬁ%@u’z ndtgﬁ.sfefd%% @b Sccufting ENDETH, (Nea2b); emlmbﬁnamirmﬁdroml pha

[ nterferons S

m f eron avallablefromSumtorro alg
Vel | fer cmphamlemchraamtadnphanmrfer@nm@xlabtﬂaﬁrm@lceemg&ﬁm% o é&‘éﬂ me Ltd.,
:_ﬁ? g?? erTS?P‘glEH%BI{tIBért% erfon allqpq'xa—ﬂts%cr:ﬁ gsrlgoferon mrfex%naavgﬁllﬁo‘ié’fr@m(}flofﬁﬁ&ﬁf ph. al pha

‘Roche, Nutley, N. I.; ; recombinant interferon alpha-2C such as Berofor alpha 2 interferon

‘available from Boehnnger Ingelhelm Pharmaceutical, Inc., Rldgeﬁcld Conn.; interferon alpha-
nl, a purlﬁed blend of natural alpha interferons such as Surniferon available from Sumitomo, -
Japan or as Wellferon interferon alpha-nl (INS) ava.ﬂable from the Glaxo-Wellcome Ltd
London, Great Br1taln and interferon alpha-n3 a mixture of natural alpha mterferons made by
Interferon Scxences and avaJlable from the Purdue Fredenck Co., Norwalk, Conn., under the
Alferon Tradename.

[0070] ‘ The term “IFN-¢” also encompasses consensus IFN-o. Consensus [FN-¢ (also referred
to as “CIFN” and “IFN-con” and “consensus mterferon”) encompasses but is not limited to the
amino acid sequences des1gnated IFN-con,, IFN-con and IFN-con; which are discloséd in

” U.S. Pat. Nos. 4,695,623 and 4,897,471, and consensus interferon as deﬁned by determination

_ of a consensus sequence of naturally occurring interferon alphas (e.g., Infergen®, InterMune, |
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| 'ntér.feron Sci ences and avail able fromthe Purdue Fr ederi ck- Co., Norwal k,
Conn., under the Alferon Tradenane. [0070] The term"I|IFN-a" al so

encorrpasses consensus | FN-a. Consensus |FN.-a (al so referred 61? "Cl FN
“and " | Fh¢.cBrisbanadCdliEdn Ednsom; ik Hreaoneansws’ Wteéﬁﬁmg@é@%l&ferg@Q aCPPrh ted to

th d 3 whi ch
e P Reb o PO 5 te BAE L bl AR Rererd 030, 87l blobnEBR3 i
“interf I%‘Pﬂ oBSRPS! by iedodivri€l gige (ﬂxﬁﬁbtdﬁmlfaecﬁn—h) dDNA@Bqumcwmedmgﬂﬂﬁ con

nat ur a

occurring interferaon al phas ( nf e r o
I nc. Bnaysﬂf@ﬂ}’eﬂle@aﬁdﬁs qescmw@&@fp@mﬁﬁov&i@—m %M é‘)’f’?‘éﬁF‘g &%@ﬁt‘m t he
I nf erge al f ct. The Infergen(r) consensus interferon
'product ?ngflr\l&gfpaé‘ﬁc a“ﬁ{:ée?e(egrn by its brand nane (| nferg‘1 n(r)) or by its

' 'gq@@pl]c nag%@d) gﬁﬁbﬁeﬁ%@gseahfmipmsih) mv%mqﬁsmamlmb SregMPFRInE &R nmd/be
- synthési zed as' described in the afor aten r r
met.hodJFN-weed a heferotggons pelypsptssr §PE§]?q§ﬁL“II r‘i‘tqﬁ*?@g?"l ipg’g‘%’f’gkpgob@hﬁ}g& e

for -us e AR QIBURER bh | FN-0pHRfas Cegoma.
. IFN-a 3%“6& ég{ug?rgg%@ggpo@y%ge??f(ﬂUE%ﬁlftﬁglbl e | FN-a fusi ogrjl ol ypepti des

i ncl udegcidides; aee erg)toSHonmttaec(zoaz)JAPmmohEam pihaman BA3:PHEPHN: PreRiuct of -

human al bumin and .l EN-a; Human. Genone  Sci al .
(5002 “itendor e herientiurgn a30gme AR P B IFNG, o, ROMBEL &

| the prege t gapg-3buffled forns of IFN-a. See., e.g., Masci
et - al. al, (288@)%%2r?9&13ﬂ%f Rep. 5:108-113.  PEGy! at ed I nterferon- Al pha .

' [007211>Eﬁgldtaimtei~féfmaAllﬂ1£o enconpasses derivatives of IFN-a that are
der| vat i zed 'glpﬁ ﬁ%grl ?ﬁ[ﬁjﬂggﬁm %%lﬂll} asg'%%qiet-ﬂvgtfoes pr%k&%at%f‘é&e'i‘ivﬁtlﬁd%@r htees

sulf7s. ser he 't i ncl udes glycosylated :
| FN-a; éﬂg%gm@%bd&ﬁkd)%@hw debamirysirtisd suole agseyao |ha1(f11¥§09$ anchgthe/tene 2" ) :  and

eg. e %L&dgs\@yco"%?a@@?ﬁg%g? B Jeriaet sl debe b PpRe pehed 1 L
enconp S” E H‘xu ﬁﬁ(tee Eﬁcy}]o : g é@&n&ﬁo&éﬁr ﬁﬁl@?fl@sﬁﬁ& G dkesks¢dN; ag., o

~nol ecul imted to, PEG conjugated to interferon
-al pha- Z@Jslﬁqfegtms :Hﬁzfmpspa; Rﬁ@;rwd 5hsI9F, PRQylated Ithe ERSARRATSE| pha 2b

I ntron, Schering-Pl ough, terf of;
i pha. " msneagt PHO Pl ARk Tadean S 86, R g bul R ien
interfe O@’Ee}sco ?Iénﬂsﬁdco lﬁyce ﬁﬁfpﬂh—@ﬁ@@ﬂr&f IRIEeAIGARocheSHien D). ))f -
nat. ural occur g Interferon-al phas (In en(r), nt %
.~ Bri Sbanﬁ;terﬁﬁbm filpha 2p (Qmﬁ(é]l erhynug-P{) dﬂé@‘éorhr&” é%ﬁerpﬁﬂﬁﬁ’% 95@%% des ¢an
“be nodified with one_or R
PEy| ot cupberocibinger ectire pptBO B HELG fpaenh Sifim fotinelly e
o one. L B gRA APdHbibuS bidReraimmaadll dueuringbierfmohpipips (abreen®. o

- InterMune, Inc., anbane Calif.). , ,
[0073] Any of the above—mentloned 1FN-a polypepttdes can be modlﬁed w1th one or more -
polyethylene glycol moieties, i.e., PEGylated. The PEG molecule ofa PEGylated IFN-a

polypeptide is conjugated to one or more amino acid side chains of the [FN-a polypepnde In
some embodiments, the PEGylated IFN—a contalns a PEG moiety on only one ammo acid.’ In

 other embodiments, the PEGylated IFN-o contains a PEG moiety on two or more amino acids,

- e.g., the IFN-o contains a PEG moiety attached to two, three, four, five, six, seven, elght nine,
or ten different amino acid residues. '

[007 4] IFN-a may be coupled du:ectly to PEG (i.e., without a linking group) through an amino
group, sulﬂ1ydry1 group, a hydroxyl group, or a carboxyl group.
[0075] In some embodiments, the PEGylated IFN-a is PEGylated at or near the amino
terminus (N-terminus) of the IFN-o polypeptide, e.g., the PEG moiety is conjugated to the
18



some enbodi nments, the PEGylated | FN-a contains a PEG noiety on onl y one
-amno acid. In other enbodinents, the -PEGylated | FN-a contains a PEG
noiety on two or nore amino acids, e.g., the IFN—a contains a PEG noi ety

attached to two, ree, four, flve X, L Seven n Q

d| ffer eWN a@ph@ea@eoﬁt PBE PTG ﬂnflee-?al? f?%%!ea%ﬁ% caSifi‘p %’5‘)‘1&“ Hpipf 9"1‘%0 PEG
0%@% aﬁ].d |é&{gg\g1r&{ UBhutt 1, ough an am no group, a sulfhydryl
group, 0X group, or a carboxyl group. [0075] In sone enbodi nents,

t hpOPEQy | at ebh d%mhosiuﬁﬁ@ Itheet REEG glpted rIFﬁ@ahs lapd Apneog mprs ggino acid
(N-term nus e IFI\{-P go(gépeptlde e.g., the PEG noiety is conj ugat ed
t.o the 8P %F’ B one nore am no acid residues fromam no

acjod ?; t hr oughotge dﬁﬁbo@ﬁh&tg 4he PEGHI@MIBNIAS PBGdatbd bfvrasathababivxy10. [ 0076]
| n-ot her .embodi ments, the PEGylated |FN-a is PEGyI at ed %@?s e or .nore,am no

acid  riesnihue{Ciiempinesofithe [T~ polpRIdeBe-» 4009 T MOFE B PHSIIRRITE the
PEGyI at asl s PE |_at near the carboxyl termnus (C-term nus)
of the T"%Ngé\l- fEr&? a%dg%é% P%S one or nore residues fromamno acids -
A5fo38p. or H&Hbr @iiﬁdd@n&ﬁsdBeREGylatbd]IBE -0 [sREKR]lated horstdrenore phnih aviht s

the P Gyl ated IFN-a is PEQyl afed at. one of ”ﬁff anino acid ' residues at
: 'one or rasidaes dSIng9E HIFP i Gl pmzEnp 2agh Wrhl4- 1 0079] The pol yet hyl ene

| deri v Glitht bﬁefsmﬁeaexdxeg A5 of her tecepiptr-

‘ l@qk]g and/- (ﬁ‘égs\]ﬁ' leﬁé I)Hr%%]?né gf the I|FN-a prlotel nocan di sr ug?dthe
-f unct i omnaglgaindxdmeme silkenbmams off thec@N-a proteinisanl fivamt hedpngtipningAfd#se on,

am no acids, at_which P ation avoi de n :

r esi duedompaigs HheHELER E@/ ety ogﬁ‘eﬁ%vegﬁpﬁ yhe 5%%5 Egn%%igg}él allaggl ghgg from
- amino a +&1 éql.m.ﬁe aﬁﬁh{tpac@&fe@ld&é@ﬁmh%ﬁ@& 2did 30 @TBmRIGROIH 4065 ahd amBBGCids
attached to via a. |inking grouF The I|nk|ng group is any

bi oconpadsiduke fioimdnhing agiddg, toammeacub Heonpati bl e" indicates that the

| p t | ndi ¢
o T ans R BB b G 1M IBHGIEN Ll b POlniifly T VE
‘the |inkifg i9aBiocbnpatbiclilitg gioup, @]ibret'lbletorb}mnlﬁle"amhczﬁsitéat tho peinpaundhi ol

bond or "an am-de bond. Suitable_biqgconpatible lin 15 ‘g%g? |ncI ude but

are not or gmupeﬁnqrbtoxaﬂﬁré‘sr{l@f bgyytdizgd "%1}?”' i BVIgP SR Sa

| car bamate group o BmpP earah@meelbaﬁ a
“succi ni FH(?% 5 %eﬁaj( %Q%%%P&*d%@oggéﬂk%e%%cgﬁm dyf succi nat e d?glé)
" succi ni régtéts’borm @ﬂuenai:ﬁ of SRAideshimdi ammmemmmbmlmkempup%le@léﬁ% dyI

car boxymet hyI ate (‘'SCM,  succini m dyl. succi nam de SSA
'succi-ni #FoRotxpatsrio, anfsiep 8191 He Yy roHp, B IRide 8% yru %1 %‘3%@ é)foup

(incl ud |C%Dx¥1 Cgrmg;)gﬂ-gﬂ}&yl ERLB NN, Al sBcdiGBidd groap mmblmdm@h&myl group

(i.ncl udi ng, n|trophenyl
example, succmnmdyl succinate (SS), succinimidyl propionate (SPA), succnnm1dy1 butanoate

(SBA) succmmudyl ca:boxymethylate (SCM) succinimidyl succmarmde (SSA) or N-hydroxy
succmumde (NHS)), an epox1de group, an oxycarbonyhrrndazole group (1nclud1ng, for
example, carbonyldlrmdazole (CDI)) a nitro phenyl group (including, for example mtrophenyl
carbonate (N PC) or mchlorophenyl carbonate (TPC)), a trysylate group, an aldehyde group, an
isocyanate group, a v1nylsulf0ne group, a tyrosine group, a cysteine group, a h.'[StldlIlB group or
a primary amine.

[0081] Methods for making succmnmdyl propionate (SPA) and succmlrmdyl butanoate (SBA)
ester-activated PEGs are described in U.S. Pat. No. 5,672,662 (Harris et al.) and WO
97/03106.

[0082] Methods for attachmg a PEG to an JFN-a polypeptide are known in the art, and any.
known method can be used. See, for example, by Park et al, Anticancer Res., 1: 373-376
(1981); Zaplipsky and Lee, Polyethylene Glycol Chemistry: Biotechnical and Biomedical
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carbonate (NPC) or trichlorophenyl carbonate (TPC)), a trysylate group, -
al dehyde group, an isocyanate group, a vinylsulfone group, a tyrosine
group, a cysteine group, a histidine group or a prinmary ami ne. [0081]

(Sn) Aaslismbane o s AP REay Mo e L R UREPRERIGY ooy anost ©
I(m;I p%d?gzgsl V.S a0 WD 5 &0 463 0arrid, eA82 hnd/MMOnO31@G. attaching a PEG to an

ypeptide are known'in the art, and an known net used.
SHO0SSIT ok coagy ek N dedanethies Inering SR, AbGiscusasipes Grb S Fpigs Nos.

N v L L e (i i S T
(1992) dé% q 8 031;%1%3 %Bov(%(gegS@%dZﬁN auro&méﬁa,tmclmg,emm Bsited HaPEGs ‘
s Ui Coumgttato 1eerg‘erox[1el rp R el doinay GRS Y47, 8o Te 58 S6a.

d 5,951 974. m@m f
-an Gilated r‘f %:%SL %%ﬁ%%ﬁeﬂﬁ%iﬁaeﬁagﬁtﬁrma |ny o

‘the ab I ncl udi ng, t not linmted to,. PEG
conj ugag&fdring-Filaieb! Maﬂrsan AV phawhere PRGIytateshintrinis e asREhntron (Sehsringn, 3. ) |

Bl e ZBlogub HTeromamR R GBEPGI G e GEr e e RO ek e OF

: k togal | Béurefl
B e S LA ks ] st st ot

i nterf epasurfiy inbrforsn alphasr(Efergoy®dbtesMunadng- anabane ‘ée}fs)ew e rﬂ’?@fﬁ?&ﬁ%e of « .
naturally oeccurrin mtggé n_al phas (Infergen(r) InterMune, Inc. -
. Bri sbankifergsp isreferr g??ég%'d Infergen is-referred to-as PEG I nfergen

: -[ 0 N magy %@%b&ﬁﬂieﬁts ﬂrlaQ’EEEﬁdrﬁoxmmimhmyﬁEﬁanyleaﬁeﬂrﬂtwuﬂsevxﬂhat
cts wWith “primary am ne groups onthe E‘E& Po/l{g NEQ ﬁhof
m)dl fyi pgmpo) ypeptgralps Omthmﬂ:l‘ﬁﬁri@lﬁ’ﬁﬁ YRR I'On are

Kk the art afbOwtal.
5 133. 1RenOpsReSy PR dazedisivr IRy R ﬁ%ﬁtgx‘%h‘ﬁmé‘( ﬁ‘%%%‘) .%br"‘?’ et To TFN a vi a

, 3n SPAbI %jggi@)@%ocgh gmemSPA&%esgegs of6PEG and rreLhods for making. samE are

_deseribed in at ent i nka age

t 0 {0085¢ ani ndn gn@ﬂ%‘sh@hﬁnﬁ@a}"m g’%&)’i 5‘5‘5?3436(11@& Tﬁﬁ%&%%ﬁméggﬁ%ﬁg LSSEEEG

mol ecule j s qt@f}ﬂ e dieagigbedha U $. Ot Mes 582,661 8RAbond
gg)ﬁ}h%f] group 0 ﬂqﬂ%@ajﬁe ef

bet ween SHHT? EG noi ety and the epsilon anmino group of
a surfagka @(ﬂ@x&defd;t&mh@ertefredmmmmgmhpsCPKF'NBM&%WPQ% Such a bond .can

__be formed, e by conﬁﬁésat -0 eﬂfep%%}g@}ma Hé@’v;aQrfEﬂé%e%%ﬁﬁﬂrﬁe@ﬁi d.

~ actlPOded est one non-Timting exanple,

one no noa?rﬁgé( Ldifget&égd\b FRBidHgRE@uP be i MBSimbirty arskthe epsilon amino group ofa
. surface- exposed lysine resrdue in the IFN-a. polypeptide. Such a bond can be formed, e.g., by

- condensation of an a-rnethoxy, omega propano1c acid activated ester of PEG (mPEGspa)

' [0087-] As one non-limiting example one monopegylated CIFN conjugate preferred for use
| ' herein has a linear PEG morety of about 30 kD attached via a covalent linkage to the CIFN
polypeptrde where the covalent linkage is an amide bond between a propionyl group of the
| PEG morety and the epsilon amino group ofa surface-exposed 1ysme residue in the CIFN
polypeptide, where the surface-exposed lysine residue is chosen from lys , 1ys50 lys', lys
lys st Iysm, lys'*, lys'*®, and lys165 and the amide bond is formed by condensation of an a-
methoxy, omega propanoic acid activated ester of PEG.
, Polvethvlene glycol .
[00883] ~ Polyethylene glycol suitable for conjugation to an IFN-a. polypeptide is soluble in water
at room temperature, and has the general formula R(O-CHz-CHa),O-R, where R is hydrogen or
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herein has a |inear PEG noiety of about 30 kD attached via a coval ent
| inkage to the CIFN pol ypeptide, where the covalent |inkage is an am de
bond between a propionyl group of the PEG noiety and the epsilon amno

group of a surface-exposed |ysine residue in th CI FN where
t he surﬁmo@c@wgwsuogﬁﬁ%ﬂk&%wq@ ﬁ’is’élax?ﬂfi T{Fég’og 339 | yss4,

- 1lys121, gwon & eiﬂsgz}gz%tec'tﬁr({é%ﬁﬁxp ﬁggnérmg,}ggﬁ&,mltg gga@m@e bond.is formed by

condens an as ga propanoic acid activated ester of PEG
Pabyggihy! endnglang@mblodiids, E’Elqlm,shyleemémg hydrokylsgroemilsi g & ernigapdganion to
an | FN-a pol ypeptlde I s sol.ubl wat er .at .room r nd. Ryt he
gener al 8P, Hineh hcdee*iLEr ey mo%fﬁ t%@eéatﬁaﬁ?cﬁlyﬂﬁ%&ﬁ) tﬁgﬁégeac%rot e%ltll ve .
- group s | kY Lo @lon@fhifs ke bf §1eHR reade, whike aming groapai the dger from
lto 1%%8 gwlgfegl?giys a Brotec%ég groﬁp, it generally has.from.1l to 8. :
car bonsternhia088fa pcﬂymngle @iaoy othen eminopE@ihash 45 2 aREe BAW FEATPYREPSgr oup, -
e.g_, a.termnal dr o roup, which hydroxyl group is nodified to ) |
generat@“fémf‘%é{gi‘ %tloréilsgaﬁ‘%t hat is reactive with an am no group, e.g., an -
fri) mb@“ am ng cﬁﬁé?‘éﬂxb@&mi’en'tsb[ PECEsldesiatized sathbt i és raaitive vgﬂ:dﬁ:@ @rbaxtye N-
te ninus of a pol ypeptide, or: any ot her am no grou %@’ 3520 aquﬁegroup
of aspagragpia,the mbﬁn@ni}mepﬂ@r gignithrelrecyrarbaxyt B9 Hét&f’ 0 B ERY
enbodi vty HBRGHillMEe ek Barbb oxy!
gr oupsnﬁ'ﬁ FPPBEF’?N-‘% %e tabl%d?ﬁg&\é%fﬁﬁéﬁdt%érrgg carb 1oxyi3 gr O?JIE ??gf@fﬂ)
- car bOXYthtB@Ed}bWt&ﬁuﬁlﬁQ)lelﬁM mcnﬂb,qumeumbelmmudnama ageing.\vad hydazige  PEG
‘that are reactive with the free carboxyl group at the carboxyl -term nus of -
I FN—a i derivatiees IREGatees- NG T}THF%N%% to PEG amine, and: hydrazine derivatives-
(e.g [@Q?Ps]d LOatPled Shcramiagistaptises a Bt derivatized
E(Ey's:rﬁ] tInccgﬁp%aﬁs%gﬁggr%tSérm nal © t?n ocarcboxyl ic acid group, .- COSH, which
sel ect i m{.qmmgm scidvigtduparGOSHgwhish seledivgbriencis withsindeo &@FPS/@tge{}%@te Because

of the reactive nature-of t th| aC|d
gr oups Bk d@ﬁﬁ@%‘?s Beogunt & 35t e Thlg 23 KoL B R R A

| eavi ng F;Q,rug Y Bﬁq dbt ¥ atiievd® @Ur 'eﬁﬂnl\zi\let ISttty sofi ciend ddanmggronppabality in
appr opr condi tions such that the c-anino grou%tihn%{_h si ne residues
are pr Ot@bﬁtﬁxﬁduthihﬁtelmml Ao AEPPIOPHAlE PECSPIAHIONS £ pREE a5 et i ons

under suitable pH conditions €65 gﬁ/ﬁhaeﬁ .
r esi due&rqugs Pelysipe [Gstq e§%‘ieé’5?t°{}¥[?m%§%gf ﬁ\n‘%{%@r %ng%é?érrgﬁts “the PEG
COMDI i S8S.AolsARkT MftaBIS LRI cidettns Snaymakelsynieax the asuessibli Iybidaresidves the end
.of the PEG chain: Such an N hydroxysucci ni m dat e-contai ni ng PEG nvol ecul e
reacts machwgbls@le@tlvatm no groups at partlcul ar. pH conditions such as neutral
e fer FRMDS aael-gdioxgl y
, no3997922d und ﬁgﬂ%) &?dl}héﬁt congl ti onsprﬁgg %\?gt?%f t he reacti gl ty? éhe-
reagent sweignRddi¢ &ithe exat:@[‘eths PEGechald-Bugh en plshyﬁroxysuccmnmdate—contalmng E

molecule reacts with select amino groups at particular pH conditions such as neutral 6.5-7.5.

[av)

- For example the N-terminal amino groups may be selcctwely modlﬁed under neutral pH
conditions. However, if the react1V1ty of the reagent were extreme, accessible-NHa groups of :
lysine may also react. - '

[0093] - The PEG can bc conjugated dlrecﬂy to the IFN-a polypeptide, or through a linker. In
o some embodiments, a linker is added to the IFN-o. poiypephde forming a linker-modified IFN
o polypeptide. Such linkers provide various fqnctionalities, e.g., reactive groups such
sulfhydryl, amino, or carboxyl groups to couple a PEG reagent to the linker-modified IFN—a
~ polypeptide. | ' '
[0094] _ lln some embodiments, the PEG conjugated to the IFN-a polypeptide is linear. In othgr :
o embodiments, the PEG conjugated to the IFN-o polypeptide is branched. Branched PEG
derlvanves such as those described in U.S. Pat. No. 5,643,575, "star-PEG's" and multi- armed
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| ysine may al so react. 10093] The PEG can be conjugated directly to the
"I FN-a pol ypeptide, or through a linker. In sone enbodinments, a |linker is
added to the I FN-a pol ypeptide, formng a linker-nodified |FN- a

pol ypep EO| ] inp endGlvebpact i ve
groups E@ﬁs Suﬁy%}ﬁh#ﬁ%\% é:%ngghgag‘r”x%gir)@gﬁi yfyg%oﬁé;?a op(?:lgﬁtg?l 5 GIJIEG r eagent
to the Deﬂkﬁrvemm-lm | Biir REGsaly peptibeden thedaoikludngs oge bbb diatretlNe, t he
PEG conj ugat ed to the |FN-a polypeptide is linear. In other enbodinments,
the PECS®BAl%ated to the IFN-a pol ypeptide is branched. Branched PEG

de do\égy ves ?Eégha@ té}ﬁé@cﬁa&%gﬂqﬁ alrfhge. 0B froRfhboulld kT, 16480 180 kDa, is

EG s" ti-armed 21 PEG s such as those described in Shearvvater
PoI ymer gendraity. usedz,t\memgﬂiemhy'éabhyﬂ,”eméh@qlﬁ@qt of PG inliqates dhat 99]#31]!@9'80“5 °§t ar
"PEGs are desc |be in the a ncI @-&E
6, 046, 3@813’3%’@5 88 ﬁ'@@s?ﬂ%\%m‘f °36ﬁ8“ rmgreggoﬁrfelgn glg'rléllf:\)ge o(? ; om about 2

- kDa to IR ﬁ%xaiﬁ%, PES suﬁ?tﬁl@f@doﬁjulgsﬁiﬂl toWHHFcehisf'EanbEt:lﬂm wbight of franm t he
context-of” PEG indicates that in preparations. of _polyet h%/qﬁe gl yco
some nokkewRdDaitplabovte ige, Fvmeabosis rkDiada gvout 8 fltan Fomy apt

wei ght : exa I I -

e Ot PR AR AR HoF AR SRDRR, fibul f%*‘%%??%%‘a%‘%&?c‘io”:-

kDa, fremaadandut 30 kKbRafrbs abbot 0 Kita tokibawt 40rkdde, dvouabolib 4 ERa teatdu 66 kD, kDa,

from about 20 kDa to about 25 kDa, o0 .about fro

About - 3GopabasSaisHato AU 64 Db g ABEO I AeAoPY TRt 535 it 10 KPRl O

about 50 K& ot@ @8%[%39 E a, @R floRRatidut 9P RDA 1o SodtPaoo kpem about
a8 % rom about 80

70 kDa t Da to about 90 kDa, or fromabout 90
kDa to @b@i&hni@ﬂ@(m{ aRospastesng PEG- |1 FN-q conj ugates [ 0096] As.di scussed._

above, the PEG poi e ached, t a ' tolaB :
amifP6dci d ré\sﬁdd?j’(‘-:’s ?"q’\g’ﬁﬁi(ﬁﬁ@mf\? 8?’“?#%%%‘41%/%?5?% Iqrw‘Ji%irl&gr near the "
C ternm nys, RirinSifs, IGRMNATGAb] Alor B8dY tb:ecqammﬁs:bfché in '
'sol ution or&%cﬁah%edugg{\l?lgnegﬁg%g@. N -term na%mgl I nkage. (0097] Met hods for -

at t achi MBNex Rifgeptidet (}onjugawnamllbé caicied optig;salwsionor gy the selid piase-N- t er mi nus
of -an I EN-a: 6%8%}1121 tide are known in the art. See, e.g., U S Patent No.

5, 985, o dbter i some enbodi nents, known net hods - for sel ectively,

Obt 9’*)‘ ng an hﬂéth@dsr!bf‘é&dchmg%@ﬂ} aavidty tdmﬂaxfllnedlcidl-'rbhldueaatte)r nsa@dhe Neferneiausipl e,

thod of protein nodification by reductiv 0, exploits
: d| f f er ermifiea IFNeepalyReptige W@P’F"Fé’ﬂﬁ'ﬁtaﬂt W56 Bf ﬁpﬁ&)ﬂéﬂ"?f& n?%gi@:oups (1ysine
r the Nyt o SHAinind 28 NRAdrinfiGlllyar :
or dOOT can RSOk EBOUARKR. LARREmEREACRE LUBKER) diRinind o8 WoREELGAY
s ubst antdhaﬁﬁcsﬁll’g‘s &l odifidMENd@ bievsstd. anrl emample, & inethod of protein mod1ﬁca’uon by

reductive alkylation which exploits dlfferentlal reactivity of different types of pnmary amino.

groups (lysme versus the N—terrmnus) available for derivatization in a partlcular protein can be
used. Under the appropriate reaction conditions, substantially selective derivatization of the |
protein at the N—termmus w1th a carbonyl group containing polymer is achleved The reacﬁon
18 performed at pH which allows one to take advantage of the pK, dlfferences between the &-
amino groups of the lysine residues and that of the o~amino group of the N-terminal residue of
. the protem By such selec’uve denvatlzatlon attachment of a PEG moiety to the IFN-a is
controlled: the con_]ugatlon with the polymer takes place predominantly at the N-terminus of

 the IFN-g and no significant modlﬁcatlon of other reactive groups, such as the lysine side

chain amino groups, OCcurs

C-terminal linkage
[0099] N-terminal-specific coupling procedures such as described in U.S. Patent No.

5,985,265 provide predominantly monoPEGylated products. However, the purification
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protein at the N-termi nus with a carbonyl group containing polyner is
‘achi eved. The reaction 1is perfornmed at pH which allows one to take
advantage of the pK,, differences between the c- am no groups of the | ysi ne.

reS|dues a t hat of th f Mo lVFeY t he
~ protein! Oﬁy ﬁsczﬁmgg tre %%ﬁ 1% |§nang?l?n§}t#1reﬁfrtll m(}ﬂ%%% rrol ety to the
| FN-a i semdv@ithe NLtEﬁﬁinaltHl@ck@@ @plg@qmdem Invictrins bfithepplyysueh pradesss fHadde -

predom nantly at the N-term nus of the |IFN-a and no,_si ficant
modi fi caigndicarfingees I BaRiRaPrng s FOsHERAS expranalian glge]ﬁ:‘% ?H’éqm&?&ﬂﬁ ani no

groups, “%ﬁcg&éﬁﬁ egzé oD atb® é\tfagaﬂﬁctﬁﬁgatéyﬁeptmetaﬁﬁﬁasah &@%ﬁééﬂe@ee&@ﬂhﬁ{ ing

procedures In U S P 5 provide
pr edoni ﬂ&mﬂpymgomthatee&% pt the uarbexy! Howenesrand this there i ondnOhoMajR L-

procedures ainmed at renoving the exces agent mul ti o

PEGy| at &Impabgraverce. Bs Iﬁs6W9<§H?P%atﬁ8388@dﬁ%§¥%§3ﬁ1&e‘§ 1o ‘rll%td &rms of

- therapy. S 8adist@iermBla i PEGSBRdd. | ncreases in manufacturing
costs. For ggtgtgrp e, exar?tbnatllson eof thg stG?ucture of the well-characterized

| ne0Id6h( ) Airf effeotivelsyaitrrc po vl ep thethpeutin approseh & eliginaneno PRGHated { hat the_“_‘
“clippin S X % at.the.ca | term nus and thus there is :
only. ong“ilﬁ% %P uctlg?i?ﬁr?éeeélgtﬂféjﬁ%%sf%ﬁ in some enbodi nents,

- N-yeggmpal |y pPEéiﬁlr@ég]eﬂt ik Selétive Gr (6 €ctbrminal s 8 prepagdiviitk or withoupept i de
is Ctermnally PEGyl ated. [00100] An effective synthetic: geﬁi]qvgngan

t her apetspaoersa;fpr mlﬁwm}&ﬂwfﬁrﬁi}%’l medified e ethyh PREER PS8
t her ef ore.enyi sj. one[cz,%1 roénd dgg&?%é] Ataft)ﬁ- hseggnt that is selective
tﬁ%ﬂa red wmth or

“for theaEl’tl out spacers. For exanple,
pol[yetory! ene padpacias oﬂ@lﬁttufnlr%dt '&Stelﬂ‘ﬁﬂthhlb czebdjthmﬁde apthe cendenaing algem/ﬂcag ban

f t t th th d d tarti
[00102] cPrisdan fgouina et ferty Bienikedr ALEHEe SURS PRI ot
condens 'di&q%asgﬁ]{%ﬁe G0 i85S the dotishsin SRiAPet "‘Qgén%ﬂ'l cafied-out Indqpeaen(r)

Al facon or consensus Interferon) with waf er - sol ubl e car baodi i m de
-~ as the qnsaihansiithg mﬁablerbuffmssyg'enmtahloytlmalrpﬂ é.def&mt therpmide Hakpge. Addum wi t h

tabl e buyff t H t f fect t
ﬁ. oh | noRdetta B HC pececdepl b PRy IF kS Bt Ltltwggh"
g GRRg the ]ﬁﬁlr@ﬁéh@rsel\é@tb&%ll d&&ﬁ&@ﬁ brobhes dptiagednion sﬁﬁhﬁctﬁedonf\/lﬂnhtm:@pend on
C

ess optim zation studies: A non-| |mt|ng exa l e of a su ita Ie reagent
| 's EDAC eommﬂzlcetfla;sml@le te3geit peERMCaar Inghyloh B dirpetp

sol ubi l ity of ED, agltﬂll

“need f orlt%r‘?'%?r SO@t%lafx Ogﬁﬁéf@&l&%ﬁgg%%g tq J|1(§)11[r¥9£| égrg ggsﬁor%e ag edr%llltEI tﬁ;@ﬂﬁ;@?%ﬁ; ﬁﬂggu rea.
formed aggidi@sdWenpaRsbIGtor0f Extdass reagenbaal the ivkineg foremdtas dire ty-produttiof the

wat er - sol ubIe and may easily be renpved by dia iltratij A
concent raesdinkglzuesdiongre @’aF‘?’i‘SQ\}a‘P]&anfiéyaﬁre@ﬁLty équcff{?"?%gy fl}aﬁy STEY
| .add i Onﬁla‘fattc?}l. A concentrated solution of EDAC in water is prepared to facﬂltate the addltlon of a

small molar amount to the reactioﬁ The stock solution is prepared and used immediately in

- view of the water’ lablle nature of the reagent. Most of the synthetlc protocols in literature -
suggest the opt1mal reaction medium to be in pH range between 4.7 and 6.0. However the
condensation reactions do proceed without significant losses in yields up to pH 7.5. Water may
be used as solvent. In view of the contemplated use of Infergen, preferably the medium wﬂl be

~ 2-(N-morpholino)ethane sulfonic acld buffer pre-titrated to pH between 4.7 and 6.0. However '
0.1IM phosphate in the pH 7-7.5 may also be used in view of the fact that the product is in  the
same buffer. The ratios of PEG amine to the IFN-a molecule is optimized such that the C-
terminal carboxyl residue(s) are selectively PEGylated to yield monoPEGylated derivative(s).
[00104] Even tltough the use of PEG amine has been mentioned above by name or structure,
| such derivatives ate meant to be exemplat'y only, and other groups such as hydrazine
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smal | ‘nol ar anbunt to the reaction. The stock solution is. prepared and
‘used imediately in view of the water | abile nature of the reagent. Most
of the synthetic protocols in literature suggest the optinmal reaction

mediumto_be in pH_range hetween 4.7 and 6.0. FE ver. th conden i on
react i ofgTaEVER AR E E%ﬂﬁﬁﬁﬁﬂ \c@t“%‘nwll a&sé’rﬁong?ﬂssg &Fg\iqﬁe WB?’H’S g{?ﬂ)lptog %bels-ﬁ%ff% .

- \ater teif at 350 b saP llﬁ{%gﬁitioﬂﬂ) a@@dﬂs%ﬁa&b&e@%ﬁ@ﬁ@aﬁm beeendictdddrer gen,
preferanly the nmedi umw I e 2-(N-norpholino)ethane sul fonic acid buffer
pre-ti t saidgshato Polelinfeneafycolican termdlested fromoligtwé compounts phwslserleeweight he pH
7-7.5 may also b | R view of .the fact th h r t 1Sl 2 sane
buf f er . TAPREEHM ggb@ﬁ 8‘5}5%'}18 HE® ?%él? H%nqlﬁﬁ-oge%é’fetgg g}}goggHgﬁ%glO%ezdgﬁ}‘%‘gc h -

‘that -thegoGe égﬁgﬂg&hcfcﬁeybmﬂm bR herfortlafcsel e birvRddydelE@iVaihadrd 0 yi el.d
_rmnoPEGﬁ’ate erivative(s). [00104]. Even though the use of PEG amine has
been meatd breévo abovieculgtiondmeespoantisyiral agtiies eisych derivatives are neant to

be | ary l) nd _ot.her aroups,s ydr.azi lves as-in
B e R i L A O
Pr ot ei NgpdeBR rAdySithve Red¢si0€ grouPs aftliab SBINNIH on (Mo so phplewith Appropmade PBGs can
al so be conducted on -solid phase. Polyethylene glycol can g)gid?e cted from-
‘i st of reagemdopehyidst thabighanelssulgiorgeht IFNndemvatiysSo f SUBRBEhIRIYSPHOR N g ce

‘of the ‘vggéﬁ%h@ﬁgy@}%ﬁ'b%ﬁ%vgwﬁ,@p% Hbebaith3? DErfing! feOthtedDitckORNSOFDE | NG

effici ek , ogi cal "per nce of the purified derivative in
Vitro.  p&mple, e (oteimiws of IMG-uligbitemied omesplidiphase using b GrGlyiGyisdstet c. y
- [00105]. Additionally, suitaple acer.s can ge ded .t g C-termnal of
" the pr oSBAoRT anFhiaen KioRERGEY! Feraon B F% ya ﬁ&@g’sopé’ﬁéﬁ l;aé;? r%ﬁ%ﬁlﬁE‘Z or COCH

. to COUP%E@Q@H%% ARRE QR Vi 8 Bincd ﬁ@ggﬁﬁlilnk%t e i@ il 6s indeientd@it f tear

wei ght | rivatives. A conbi ned soli'd/solution phase nethodgl-ogy can
be devi bhetkimprat thedNperafiausaticonvisions] procedseraandmseduct widl herheaghdalonth For

exanpl e, the C-tern.n | FN-a. i s. ext.ended o0, a: Sobi ' '
Gy Oy repechisos G o P Ok ey e i BEPEEy BB FraeB P 1 e
di t hi opy.pjghbhicRESd @3868Y 0Pfhe @@gﬁmrﬁeat eromiviasidectiori ghts. Since the
coupling at the Ctermnus is independent of the . block

L n t the.
N- t{@e1fichus, tThereomay b¢ o msde Rasiivesaeoxyhgropp streing aﬁﬁdFFSl‘i‘i@% Egﬁ‘é#‘?rgi“éfhewi th
respect tq cos a_ thir ~ .0 4 RS b tigiddonal
PEGY! at in&‘ﬁeﬁ'ﬁ? {?or%?jt i\ dge gfgr(ﬁtljrg?%eﬁg gﬁdts%&% %}@g)topnorryét%g a? Elgt ?F\éﬁa{% to treat
- cor-onavigisiple HEGlatiuhs ih Adi66] to'lili;eﬁéomygrblep at tjlmﬂ;atemu& pfjibe ZENo X445 - group
ecul e

of - am no. aci d resi dues el sewhe inth react. Wit h EG
P bagont aamsianedal therprrariay vl o Aot e b fheisiaf AR o IR o0

- PEGY! at 1,0 i 0S i ilch G biPe QERHBRiRe Hid<b8 b ariisiads dliehd FI- 2.

It -is- envisione ese reactions will-be mninmal at best owing to the
steric fREEdagenmt sidheis@a btaachddhhingnoleofies. Hds thsredersthe praterred anoge of FEC

~hind i mposed, by th bodi i mi des and the P 5 in
* br anchedneHAFRAIPELSFEEn a1 sing= igh ErUp RS PRV e a5 A Byl "

which may have blocked N-termini to varying degrees to improve efﬁqiencies and maintain -

‘higher in vivo biological activity. S
" [00107] ‘Another method of achieving C-terminal PEGylation is as follows_. Selectivity of C-

_ terminal PEGylation is achieved with a sterically hindered reagent which excludes r.eac’fi(_)n_s at -
carboxy] residues either buried in the helices or internally in IFN-o. For example, one su_ch
reagent could be a branched chain PEG ~40kd in molecular weight and this agent could be
synthesized as follows: _ : - :

l[00108] OH;C-(CH,CH,0)n-CH;CH;NH; + Glutamic Acid 1.e., HOCO-CH,CH;CH(INH?2)-
COOH is condensed with a suitable agent e.g., dicyclohexyl carbodiimide or water-soluble
EDC to provide the branched chain PEG agent OH;C-(CH,CH,0),-
CH2CH2NHCOCH(NH2)CH20CH3-(CH2CH20)H-CHZCH2NI-iC0CH;. :
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modi fi cation for I nfergen and, S|n1lar such proteins, native or expressed
-in a host system which may have bl ocked N-termini to varying degrees to
i Mprove efficiencies and maintain higher in vivo biological activity.
[[(00107] Anot her nethod of achieving C-termnal PEGylation is as foll ows.
Selectivity of. Ctermnal PEGylation is achieved with a sterically *hindered
~reagent .whi ch excludes reacfions at carboxyl residues either buried in the

helices or internally in | FN-a. For exanpl e mn@Ressyphcutgageat coul d be a
branchedﬂ8%§?ﬁH@E@%”%@kd*Vﬁcﬂ%géﬁ%ﬁ%ﬁ’ Ght an% thlgcagent «coul d be

synt hesi zed as follows: [00108] OHBC- (CH2CH20) n=CH2CH2NH2 +.ceNigt ami c Aci d
i.e., HOCO CH2CH2CH(NH2) - COOH ils .condensed with a suitable lagent e.g.

di.cycl ohexyl.. carbodii m de or water-soluble EDC to provide- Qﬁ? br anched
chai n PEG agent OH3C- ( CH2CH2O) n- CItF.!HIQCHZNHOOOH(NHZ)CHZOCHB ( CH20) n
CH2CH2NHCO 2. 24 O 11 H, G o- (CH2CH20O -CH, CH2NH - Co

H3C- O (CH2CH20) "- CH2CH, NH2 + HO C- CH2CH2 O—h@%ﬁﬁ%@m&ﬁm @bINHZ CHNH2 :
,(CHZ) 2 1 HSC-O(CHZCHZO) - CH, CH2ZNH- CO [ 001091 This reagent can be useéed in

0] th
or TR, o rebid LR e B B Ot Hphe scaae g 0P
separ at %Hok%@ﬁﬁ&ﬁﬂiw&wﬁdﬂ&apqﬂidﬁ%oamy known met hod, |Rcl udi ng, bﬁt not
ROAL R e v TG T T, X R L
PEGyI h -
- MNOPEGY ?a}%%cﬂ mcth%lﬁl%bﬁ.lgﬁ%tq{nrg?%ﬁ Z oftle Qcﬁahéé&hr%ﬁﬂﬁ‘fg?épﬁ | ) dx@Rsidichange

Chl’OI’TB.tdB havi ng a.charge'c \aracteristic’ of

- monoPEGkhedmeaograpley, iaad céxﬁbllmaﬁonmﬂmreofPE@y Exanenle,nultese the/PRCRIANG coningaigiba |
b a1 L e et Donaty PR Beda ke 8l e
| nterferanzhetgeal hihhd 3¢ chark® ShaislsriskE Nf ﬁ%nﬁpﬁﬁ?ﬁﬁﬂlnm& (&theraneltinat ur ally
PEGyIated material having the same apparent charge may be pre_:seht), and then the |
m'onoPEGylated materials are éeparéted using size exclusion chromatography. |
IEN- '
| [00111] ‘The term interferon-beta (“IFN B”) mcludes IFN-p polypeptides that are naturally |
occuring; non-naturally occurring IFN-f polypeptides and analogs of naturally occumng or
non—naturally occumng IFN-p that retain antiviral act1v1ty of a parént natu:rally_—.occurnng or
non—naturally occurring IFN-§. _ _
[001 12] Ariy of a variety of beta interferons can be dehvcred by the contmuous delivery method
of the present invention. Suitable beta interferons include, but are not limited to, naturally- -
occurring IFN-'B' IFN—Bla, e.g., Avonex® (Biogen, Inc.), and Re.bif®‘(Ser_ono,‘SA); IFN-B1b
_ (Betaser0n® Berlex); and the like. ' o
. [00113) The IFN- B formulatxon may comprise an N-blocked species, wherem the N—ternunal
amino acid is acylated with an acyl group, such as a fonnyl group, an acetyl group, a ‘malonyl
group, and the 1ike. Also suitabl_e. for use is a consensus IFN-p. '
[o01 14] - IFN- -B polypeptides can be produced by any known method. DNA sequences encoding
IFN-B may be synthesmed usmg standard methods. In many embodiments, IFN-B
. polypeptides are the products of expression of manufactured DNA sequences transformed or
transfectcd into bacterial hosts e.g., E. coli, or in eukaryotic host cells {e:g., yeast mammalian

| cells, such as CHO cells; and the like). In these embodiments, the JFN-B is “recombinant IFN-
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occurring; non-naturally-occurring | FN-13 pol ypeptides; and anal ogs of
-naturally occurring or non-naturally occurring IFN-P that retain antiviral
activity of a parent naturally-occurring or non-naturally occurring | FN-f3.

[00112] Any of a vari bet |nt can d tN t he
cont i nUbU e ithediop ?Fik%&%a"tﬁ?al @tcﬁﬁeélg:[fﬁ n]vérhot?% A8 gk b ?ﬁg 1€ bet a
I'nt ei fetEHﬁlﬁal' HGhid but are not limted to, natural I y- occurri ng FEN-13;

IFN— 131 e.g., vonex(r) (Bi ogen, Inc.), and Rebif(r) (Serono,'SA);
F[Nﬂ]llﬂb. ( Hetsas bk an(ier}tpocBélat By-P aadescrihed herpia. MAEPIPIISe PR CY IBREC1 3

~fornul ati 0 se an N-blo | nal
i no. depAEE AR RS e o dn Bror B el Aot ol SIS 1O
acetyl @g&pup, a malonyl group,. and the like. Also suitable for use is a
consensus T FN-13. 100114] I FN- 13 poI eptldes H}be prg%léj ed by. anM known .
nefoRbLs] DNA B@qagnwgrf@ﬁ@w ingud ¢ uﬁa B%‘lcg‘f;'v g3 Sk hdard
met hods: ma 1 @,r;-,ﬁ opﬁ@ﬁmﬁﬁll f
- expressl?%w B¥ ﬁéﬁﬂ?%ot u%%@@%ﬂ%ﬁ%@@t rgﬁg?tgfa?}g%& %r ansf ect edSDi' nto
“bact er i @cubfBIFN-Bu ghat rétain @etiviral activity (ﬁwlqmqrmnawraﬂasqccwg or pen-gaturalyast
‘manmal i an - cells, such as CHO cells; and the like). In these enbodi nents,
the IFI\D@BIHI@IFI\E@Enbl nant | FN 25 V\here the host cell is a bacterial host
he I'F Almited 6 nAlRAl-dTehding TFNeau;[ 00115]
ttdlo%l’%]o be %ﬁ]lgag;ezaﬂﬂgé;{fﬁg&15191&1@%%2&3215“I bed her e nlymay corgrprl se one or -
nore  npaliftioa® @epgim @arpg; andsheliks, e.g., gl ycosylations, chenical

di fi cat d the |ike. |FNt 116 ;
RIS | PRty i e st i s oL oy g ) Gl Rtk on

. natural hxce%&%ﬂmsnﬂléaﬁ&kpmzwsasgptpmgg Bod3 B g, atesa Qﬁ%ﬂ%y
occurring of non-naturall occurri ng | FN-t au_t hat E’égﬂ g@tel vi ral
i

?E}\L tv' tso%ﬁgﬁggaeangosafmmaws&ma B 169; & Iand FPHTRES oZ
au ita " ‘
nat ur al A9 kRasip 15 ga eg{iﬁe mz,.%gn?&fte%fﬂssva'{@ﬁé %gﬁs Wn iftflfe 0o denbfiateed €O, |

eron ,andtellke
- [00118] " died HAnBEYinG bé A &ariaitipolypagtide \mﬂquaaibebmlbstemhaﬂ]dﬁﬂhﬂ@rﬁo one

of GenBan Accessi on P15696;: P56828; P56832; P 429;
Q©8595; s@@ﬁ@zspromdmemmmli diften 5y b a%@éﬁ%@mqﬁ%g%‘% %ﬁé%ﬁﬁ%‘%

and P28171, The Scaliel ink 300 *Iﬁé\%é b Wiagbenalstivetiaaiss er ed n
vari OUS%? e ar 0 gener ate ar ete changes In seq_g)ence
vari ant ipehReBf ﬂélétldhlsl ICousaredtivg. abrncaté ﬁléqstltUéJDD%/tYmCﬁil}’ tcluds subppiitu

rovided herein, . i. e. will differ, hy a Ieast :
- g i ffer byithin ﬂqeéangmg\gaoq@ﬁt ehstrengy ?"é’ﬁ%g PR 18{1‘%%9 am no?gés?glﬂ%%ﬁga g
'Sequenc%hﬁg}ﬁﬂga%ﬁ)@pﬁggxﬁéj %ﬁftérhﬁ'&) Qgine, threomne) (lysme arglmne) or .
(phenylalamne tyrosine).

[00119] Modifications of mterest that may or may not alter the primary amino acid sequence '
include chemical derivatization of polypeptides, e.g., acetylation, or carboxylatlon changes n
‘amirno acid scquence that introduce or remove a glycosylanon site; changes i in amino acid ‘
~ sequence that make the protein susceptlble to PEGylation; and the like. Also included are
' modifications of glycosylation, e. g. those made by modlfymg the glycosylatlon pattems ofa
Apolypepude during its synthesis and processing or in further processing steps; e.g. by exposmg
the polypepude to enzymes that affect glycosylation, such as mammalian glycosylatmg or
' deglycosylatmg enzymes. Also embraced are sequences that have phosphorylated ammo acid -
residues, e.g. phosphotyrosine, phosphoserine, or_phosphothreomge. |
[00120] The IFN-tau formulation may comprise an N-blocked species, wherein the N-terminal |
amino acid is acylated with an acyl group, such as a formyl group, an acetyl group, a malonyl
group, and the like. Also suitable for use is a consensus IFN-tau.
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i nsertions or deletions. Conservative anino acid substitutions typically
.include substitutions wthin the follow ng groups: (glycine, alanine);
(valine, isoleucine, leucine); (aspartic acid, gI utanm c acid);

(asparagi ne, glutam ne); (serine, threonine); ysi ne,_.argi ni ne or

( pisendjal ani iFey-tanyrobygieptides c@mbqn@}iuwmanaésﬂptyﬁén%hodu r%%é%‘ﬂ“eflﬁ may orr
may not _alyer Ahgftmgmaggggﬁfa%sﬁ‘z%ﬂgmg sEEMA0GTodsn e Ry ERERiARN, IFN-tau

deri vat -, acet i on, or ‘carboxyl ation;
changes% 19pepRkd e Ad o et gresdian of m‘anﬁdmtmdd)NAemacea tghsfonsd eft i on

site; angés in anino acid sequence that make the protein eto '

PEGYI at irmfecgnddntoﬁ@cterln-bhosm 8- £nee! h&’éal%ﬂtl%fy BPER 081&90&@36% mglah% |

-glycosyl ation S FeroRbidat ns.of a
| ?qq% 5 %3*9 %éslgsé}]d[@ﬁgg}@y mg{égé B8Rt OthY SRS YA “RR oM

‘pol ypep rocessing or in further praocessing
steps; EENMAN” SMIRaS tiethost dell ipe begexl ibdss ceB, the Fntan is medifiedita gpmprise an -

gl ycosyl ation, such as mammual i an gl ycosyl ati ng or degl ycosyl ating enzymes. -
Al so enbirtama ﬂ’!@é\‘lﬁ’ences t hat have phosphoryl ated am no acid residues,

| Fﬁll}[lgglo sph Oityg Sl RARIRRAS BRI as QsciihAIRAG hif2g @binpsise ¢k 203re The

f or mul a | on may conprise an N bl ocked speci.es, whergl n . the
*N-ter mi padifievntino aci desiduescyt. aglpebsylatipnsg Ahemigal f@?‘ﬁﬁﬁ“%%@ﬁ the liket o myl
group, an acetyl group, a mal onyl group, and the [ike. Also suitable for
use IS sensus | FN-tau. 26 [00121] - |IFN-tau pol ypepti des can be

@H g‘f by gy téiﬂﬁ\ﬁférﬂ%%nb&ﬂe%aww@qymmm mmqmimpﬁmamamb@

zed usi ng standard net hods. |

n enbodl gi\l-tau . ‘
poI ypepbcd&sngnmntﬂ%l@ﬂ)ﬁd@ﬂ@&‘ﬂ‘%%ﬂ#oéwp Sﬁndﬁ& %18 A, Wug%%%nces

“transfornmed or . transfe ts, Qlcbumiag of N -
eukar yoPPB-TABEY IYC%FIC gﬁ‘g Itpetﬁﬁl%ﬂlfa@ ctialﬁﬁf of ap‘?ﬁre‘:ﬂt gzﬂcgrﬁllgs burd % gl s

~and the nbh]ﬁ%@maﬂ}nogcﬁﬁﬁglmhﬂdl nents, the IFN-tau is "reconbi nant | FN—tau. "
V-V\here the host cell is a bactferl al E a eIdI he0 N tsa&ldg%lpﬂ?gi’%ﬁk ﬁ
corfpiizdl an Awtlowmromessdrtrifein san bF 6eJivs th  Sorytigiug 00 .

~IFN-tau as describe deSBut@REnANintiRidG0, dmﬁlaliy—&ctuﬁmgﬁl\hm d
resi dueé‘fil © e “8’3{}@%’% 'ﬁ‘%}?o@ 4 eni gal nodi fications, and the |ike.

| FN-co  ; QManmH\II@rerg i Bibmef éi@meh@@m(es} IﬂnﬂWB)lﬂ"lencl udes | FN-w

ol tides-that are naturally. occuyring: n N-co
DOIUPER | dos 1B raroBgsn s it et adice P AT inaRg e ELpA NS

- occurring ld:05|1 e DA AT The KdukhdeAds aag kinvh ‘IFme polmapade may be altered in

nat ur al I'y-occurri ng or non-naturally occurring,|FN-6. 0124 !
onega i niagibfieways hmwmathi@mmeearawatgﬁted@bﬁ@geﬁ D FIUERSF; \%e al’rb?‘ﬂ}él?is 8?‘!\“

present i nvent| 0 I FN— I ByOat least
nat ur al I‘Vl Q‘hﬂiﬁﬁﬂggbosm}lg gh%}g??:%{ag{dea herell ??f od#gn dlﬁ& Yat leas
, ( B' oMedi (ﬁie%ﬁ)m) &0 daﬂdhﬁaj} diK@r by at Ieast two but not more than about ten amino acxds The

sequence changes may be substitutions, insertions or deletions. Conservahve amino acid

: subsututlons typically include substitutions within the following groups: (glycine, alanme),
(valme lsoleucme leucine); (aspartic acid, glutarmc acid); (aspa:agme glutamine); (serine,
threonine); (lysine, arginine); or (phenylalanine, tyrosme) '

[00126] Mod1ﬁcat1ons of interest that may or may not alter the primary amino acid sequence
mclude chermcal derivatization of polypeptides, e.g., acetylation, or carboxylation,; changes in
amino acid sequcnce that introduce or remove a glycosylation site; changes in amino acid
sequence that make the protein susceptible to PEGylation; and the like. Also mcluded are
modifications of glycosylation, e.g. those made by modlfymg the glycosylatlon patterns ofa .
polypeptide during its synthesis and processing or in further processing steps; e.g. by exposmg
the polypeptide to enzymes that affect glycosylation, such as mammalian glycosylating or
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[00125] MN\-co may conprise an am no acid sequence as set forth in GenBank
Accession No., NP 002168; or AAA70091. The sequence of any known | FN-co
pol ypeptide may be altered in various ways known in the art. to generate
t ar get edleglyatgefinkRnERAEC IS0 erAbra¢d A8 bequehds &pit hale phobpHorylaied latnyndoseid
substantially simlar to the sequences pr w&f){jqrherel n, i.e. WIIl differ by
at | eastesigS, agni PRGSRIOLA0SRG gh OWFse‘FPg‘Q @Rt wo but not nore than -
n am
e M e b iV A RO S

i nt eres taxrhhaacld'aya@latamﬂmmt acadl gept duehps a demy] groupoancasety] gmqpefnmelonwhcl ude:

chem cal deri v i'Q ept i, des cetyl ation, or

car boxyl%?‘ﬁbﬁn gﬁ‘@ ? 8@5*&%’??%&“@?&%&&1&? i ncl ude substitutions
W' u[bﬂﬂS;] he f QFNOWpBEapgﬁtﬁiéﬁ’ﬁan lﬂe%rﬁﬁlhd&ﬁ by@hFRhéWn metHod2 DN seduefited Whitdiling
: Cl ne (asparticacid, glutam c acid),;, (asparagine, glutamne); (serine,

: t hr eoni dE’N w(mayshersenﬂlam@drusng)star@ﬂrd(mﬁbnéﬂ armnmembpslmmn@N @am no: aci d
sequence

pocie i T S e S

like. AigRsfebel tet6 Bactt@al howe & ¢ CALdonN6r iafeubdrysshdsttdiBiie.g 6 yeast; tnhmmﬁalrimﬂe by
nodi fyi ng the gl ycosyl-ation patterns of a_polypeptide during its Sﬁll‘JNheSI S
and procelsisneh ey CHE delis;iand thegiksd.e bsthasy applgdimends, dhe W'@)&bo‘ﬁ% mgrﬁ

pol ypept i d e%ﬁﬂ%go"ggaf ﬂaatba@{ekgfﬁos%érfaew nodHE DefS

gl ycosylt‘atl cos ng enzymnes race are sequences
t hat havemphgish&Bionirat ed ‘am no aci.d "residues,” . phosphot yr osi ne,
,phosghoserl ne, aor phosphot hreoni ne. [00127 The IFN— ca formul ati on may
corlfP12% an I\lltﬂt@@l%é‘ad@ﬁ@ﬁ that IKperasidesaribed REel HBhSAMPTIRONE ORIIOF | s

acyl at e%&‘ﬁ;h@d it ﬁﬁl‘a&fﬁr ﬁgu%%iﬁ%rléhc}(ng I ¥ini Al RRificaforRCAldhe BKOUP, a

- mal onyl group; an suitable for use i s a consensus
~-FN- o) THRBinteftronarepaitypaginiges can be produced by any known nethod.

g P R R R S qgiﬂi%ee”';’éf‘ﬁﬂsof

manuf aCtéﬁ‘ilﬁﬂ% an sgefﬁga e£8 THPAIE i FR6h ﬂ:"ceptbf TESf‘ﬁqtyQS Tl mta-faaﬁ agsrial).
host's, e.g.; E coli] I.n eukaryotic host ce &Iﬂgg east; manmmal i an
2P

cells, sTyge IHsn@rfaom@IgbmstsamiudeW@ Im(&’év)polmptl%%d @Jﬁm@demé ILER co
h
TSR Ry ol o R o o Y AR pd e

" be underst @ggfetdiptecdidy; ﬁﬁhﬂmgdﬁmcyﬁdquﬁ@nheﬁ@nintmy conprl se one or nore
nodi fied amno acid resid r;eg ycosyl at i ons grn %k f’?gl;ilflc;,atlons,'
and0PRE]| i ke.IL-%856L+38B, MHP‘?%(@FF dR pEsi QYsrirv Ysas[ P30T MIFIEIAYS O t he
above- desgr %ﬁ? DR 29969-68. Eschlgbl de
enbodi nen egﬁ ago ‘%j&esfﬁ%%'lﬂﬁpesﬁaf&l nt @?@jlaon zr‘ecept or (e. g@,}%&gﬁType 11
I nt erf erlﬁﬂdsﬁngmemﬂuhenc receptor cons1st1ng of IL-10 receptor B chain and an IL-28 receptor .
Sheppard et al. (2003), supra. The amino acid sequences of IL-28A, 1L-28B, and IL-29 are
found under Ganank Access1on Nos NP 742150, NP 742151, and NP_742152, respectively.

[00132]  The amino acid sequence of a Type T IFN polypeptlde may be altered in various ways

known in the art to generate targeted changes in sequence. A variant polypeptide will usually
tbe substantlally snmlar to the sequences prov1ded herein, 7.e. will differ by at least one arhino
acid, and may differ by at least two but not more than about ten amino acids. The sequence
changes may be substitutions, insertions or deletions. Scanning mutations that systematlcally
introduce alamne or other residues, may be used to determine key amino amds Specﬂic
-amino acid substitutions of interest include conservative and non—conservatlve changcs

Conservative amino acid substitutions typically include substitutions within the following
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Type lfl.ihterfefon agoni sts include anlL-28b - [
i nt _ pol ypeptide; and IL-28

- polypeptide; and IL-29 polypeptide; antibody specich for a Type II?

ngg;{g:on_refegtor;'and any ot her agonist of Type 1I1l interferon

7 , including non-pol ypeptide agonists. [00131 L- 28A,. | L-

o #ysg l(glnls.iplsslr: gﬁ:)ma;ahame);rﬁwdmem@mw, %ﬁle);.(asp[yﬁt& &t =8i‘ﬁ%“§ﬂa" 'hs? 85? and
NS " re _descr.i b ' h - 3. ' Qﬁh] 463- 68,

Each pch‘iPﬁEﬁ&I?edgl-u%?lﬂ%)s fsgnﬁ%ﬁgr r é%?%’é@?%ﬂégég%%@r °C (()I;r%lg i stiaﬁ%&’o IS%-{: ?g o

r 9e6p8R" [ 3 Mbaitandid ofiidrest Wt e t al : - -
e -a”%?-”o aci d sequences of |- SoA Lo 28B, tﬁhg??fggwf??mgﬁgqmyqe o
GenBankindude skengpalides vatigptiqryotpadypeRiidess 6 £ 5 3¢ ﬂﬁ‘é‘“ﬂﬁ‘?ﬁ"ﬁ? Et%:ﬂés Sgg‘?ﬁ/}el .,

[00132]. The anino acig T bodat: "
al er e PO gap bR ef ERATR= Fpel ??%dék‘ga%%‘i?‘;??h?%jgﬁﬂﬁn‘gﬁ?ﬁg es in

Sequen cequénce st artulke o prpiet suseeptiblelto BEGlatipn; and thabks. ahisp AL | ar .t o N

the sequences provided herein, i. e  wll_ ditf : ‘ ! '
acra, amadiegiansed eheey o Slshorgandh RS SRR p s B 10
gCI S. T&]ﬁ]&eﬁﬁggﬁﬂﬁﬁ% ﬁ%}%ﬂ&?ﬁ aH& rdeBssEigstin futthep pocedsingatdpsons byrexpedies i ons.
canni atons at” systematically introduce al anj.ne, or other =~ . -
r esi dueshe pobypepiidetis edzroesdbatefivrtglydosylaton. sacheas @@mgfb@bglﬁoéy]%éﬂ@ b acid =
| su__bst | tclljé |lons of. int er%s':rﬁ#n%l %de § s‘eéﬁ LY@ A e DB HOREREY Ahi ¥ecid :
chgng_es. gﬁ?ﬁglé?%?% a0 “FETH s SSII%{U Tons tyg?cgﬁpl'y nel ade - C S
ol el B o u ot & aai o). (scparagine o
. . v N . ! . - A ) . u —am .' ; : L ’ . . )

o iy et bemmanmepint s A0G b 6 L e

_ _‘ . . i ficati s0f i : : i ADt ’
O ks Ao B! 0 bR ststhe o Rtcdempionjber  the
pol ypepb@asze selubility peopeitiefiior anrender them hwory buitableras atheraprdiciagentafPho aci d
sequence -t hat introduce or remve a %I ycQs I;Elti' N SitQe N9831e B AM no
?pkd quueﬁc%ﬂmﬂﬁwkﬁﬁWéﬁﬁméﬁﬁF~?EF%'§8¥@3%@i%ﬁé§QH?%%§3ypg i-on; o the
mlo die].c i_ @ﬁ%%ﬂ st:ﬁyﬁglg,ijﬁ@pj_om@és kYOSl Biat relude residueh other made by

o y . osytation patterns of a polypeptide during its synthesis .-
B o s

) ‘to enzynes Lhat affect.glyc t wahs '
gl ycosy szthefe Wmodé’&ﬁfyig%ﬁo_geﬂ‘?ﬂjﬁyé’gfxﬁ\ggt&%'ésrglgié?%racé jsgggg se-qt%%agzs t hat
- have ph%&ﬁy%ls&it% AR acid residues, e.g. phosphotyrosine
phosphoserineg, - or phosphot hreoni ne. [001341 | Cluded_in-the.sﬁ i € 8 o
| |t g\ém gsag ?@o%gmpﬁd@mﬂb@&tcnﬁa@%bwwt Gk USRS FRgTVe qodﬁa‘gé‘rgél $%ical

chni. S to.inprove thei esi. ' Hagla@iiiyor

ot i mi 2 deuPan Hhe ) by PR e el B e e a8
‘ther apeg}rb&u b prdtéih. TR paribelar seqhenchasd iomeargkr ofpreprapiangllhey be '
cyc[lze to enhance stability (see Friedler' et | e ( gg? o . Chem
ﬁ;tSUEBF?RI@BIM)bY mﬁ?@wer%%%m%“?%fpﬂﬁglerlgg iéﬂees Btner  than -
- a 'r%o%scn%}? b0 W03 fiypeptide dRAEyRthedi bl 8wy dressiahuwkichy

occurri

allow for linking to other molecules or to a surface. Thus cysteines can be used to make
. thioethers, histidines for linking to a metal ion complex, carboxyl groups for forming amides or
esters, amino groups for forming amides, and the like. | ' ‘

_ Type II Interferon receptor agonists _ _
[00136] | Type 11 interferon receptor agonists include any naturally-occurring or non-naturally-

. occurring ligand of a human Type II interferon receptor which binds to and causes signal
transduction via the receptor. Type I interferon receptor agonists include interferons,
obcurring interferons, modified interferons, synthetic interfgr;in;, pegylated

including naturally-
shuffled

~ interferons, fusion proteins comprising an interferon and a heterologous protein,
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synthetic amino acids. The protein may be pegylated to enhénce i

- The pol ypeptides may be fused to albunin.p[g%1351 The polypept?égglhesybé
prepared by in vitro synthesis, using conventional nethods as. knomm in
the art, by reconbi nant nethods, or may be isolated fromcells. d or
nat ur al m;erfepmdmmgy sprsifisy for an fnterfigren JSAFRIPT: BPAPCRIT FERRIFALIRITS Ffe er of
prepar “gn wi |l be determ ned by conveni ence, .econom cs, purity

requir * and the |ike. If desired, various groups ma be i ntroduced |nto
t h@opst] ypept hdpedlBE exgnsly cﬂn&’ypsﬂcmedenon mepepbop REAESt aedvargntsow f or -

I|nk|ng to other nol ecules or t f
ke | Weel il e Befan RESHIS TR S 25 oV PO b Al DE R
?Lguf’f kf%graﬁﬁ; h{s}c gl%i ”fﬂ@eq?%lt&’feroﬁ’%% 1 a@ R BarIbeOLkRE id ®Eulfj@t Meft@dam des, and

_ eron recep or agonists [001361 Type [ 1 |nterferon
reCEptOhﬂﬁﬂ@ﬂhﬁG&nﬂﬂElude any naturally-occurring or non- naturally-

occurring | d of h :
 Caliaask! gnafl b s acdeparersnering DoEeBpRoRGRE Y e lfd R PRoAc, 1
o1 cReieheed fe el TR pebE, TR AR e B Nk ons. U

nodifie C Interferons, pe |
gyl ated interferons, f usi
_ Pr ot ei NgoKpeRides hfeGfdtetest, 1 files entment of hhwe Askogogeneraliy e hmaseeited 2 I90 "

chem cabhbonsal ShuaniTbECod HEEIPTS 5] COSHL GO Bk AR BB Ao pe |
oA 9% RIS Dodeial The koRBdokdied Bichnic AR may B foand e

present I es 'use o pol ypeptide, it will be
readi | y GeRBRX, %Eesstlmﬁmﬁws To02¢9) M3 265 nfi NV o05 6e Spt for exagemie-Siray ahvlbe

d. bj e
ggéueh&&é‘a’ i dOTeRl (CpUPYb S oF By bLdal (1FSHA Gy fasRide.
radiHRPER | Ffty F Rk Byl Al R B e e o murran
S g Sﬁiﬁ g gc%gnegah#aﬁe tdgemlbumaﬁy pr Breli and iniunglybesylpied. Ringersnech: teia) (&@%ﬂ)&u '.
00061, BitloChem: °“€7ﬁa'ré?za9eiiﬁw 3RS S Ry K%V%W” and -

acce55| E$ortR0RdRin. MB7265; and VO0536. See, for exanple. Ga et'
%%5§§¥gﬂature 295 501 (Genbank X13274); and Rlnderknech% et A
Pﬂl"@jferon)

Vl(gqggg);o; B. C'I;]lieHBNﬁﬁlﬁﬂle ﬁ@@ﬁ@mmwsyf ﬂmcp(eﬁe@ﬁlﬁm{lmay BEERUA

. n e cnal n 0

inE collPNarsdracombmart FOCYA amodh deRaEmngert ode dn by A RSN AT e Y
59: grg%aggﬁ“z ﬁg‘mﬁﬂ Ny &ﬁ' 1&1‘ ﬁlﬁ%anﬁC}’é&ﬁQts'tﬂe Ai’lt§ﬂafﬁd%h-ﬂmhfeﬁth4’97 871

S

properties characteristic of the 1nterferons as well as a number of other unmuncmodlﬂatory
actlvmes as 18 known in the art. Although IFN—Y is based on the sequernces as prov1ded above, '
the producnon of the protein and proteolytlc processmg can result in processing variants |
thereof. The unprocessed sequence prowded by Gray et al., supra, consists of 166 ammo acids
(ag). Ajthough the recombinant IFN-y produced in E. colz was ongmally beheved to be 146
-amino aclds (commencmg at amino acid 20) it was subsequenﬂy found that native huma.u |
IFN-y is cleaved after residue 23, to produce a 143 aa protem or 144 aa if the terminal
methionine is present, as required for expressmn in bacteria. During punﬁcatmn, the mature
protein can additionally be cleaved at the C terminus after reside 162 (referring to the Gray et
, al sequence), resulting in a protem of 139 amino acids, or 140 arnino acids if the initial
methionine is present, e.g. if required for bacterial expressmn The N-terminal methionine i 18

an artifact encoded by the mRNA translational “start” signal AUG that, in the partlcular case of
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[00140] The |FN-y to be used in the nethods of the present invention may be_'
.‘any of natural |FNvys, reconbinant |FN-ys and the derivatives thereof so
far as they have an IFN-y activity, particularly human IFN-y activity.

Human | EN-y exhibits the antiviral and anti-prgliferatiyv .0 '

char act 8r ¢ali ¢xpressiop Aenqtpresepst Giey- g&‘“\%‘l e “’j SKHHBEP 6 ag{&hg?)_?ﬁr%s?o%. |

i mmnonbdk%ﬁst %eﬁﬁoxﬁﬁé}n\ﬁ. tbie‘?émoﬂzgi. is known in the art. Although IFN-y is -
? S provide

based off the’sequences ded above, the production of the protein
anghonuef eol y Fbfiselin deaubjeogmethnds, esybf the nafvedEel s pengiden maogificetionn@deof . The

unprocessed sequence provided by Gay et al,, supra, c Ists of 1 am no
aci ds - gaants theteh® g B combinatien FhPReATTE RERLidss H&gé’&dls‘i"ﬁ %’Eﬁ”&%ﬁﬂ%d&%% :
originally. beli.eyed to bhe 1 ) ' . 1G4 iArdeacihd 20)

"t Ve dtbeRdRee i b S SEP R Httbated EUTBRGLOY B AR

23, t0 PHORINGEqRNIL3SES fRipaidistontifuelid4xhibitithe thamactegistie prapetties b lBimate i s

" present,.as required for expression_in bacterja. r.in uptfj N the
‘mat ur e - gpmotadnisricran, silong iaé'ﬁ?&lf}osﬂ%g 2t 2t 149 f‘%‘}%%&n?gfr"ﬁ% fhgecsidies Bthe e

162 (referrin ' serd! ExBagises de8Sall bé aibstitited for the @mincof 139
~amino -adrTES™ F&ﬁ%@%&%ﬁﬁgﬁfﬁgﬁi fEthhe i nig(?%lg'rllﬁrrpt hi-oni rsle.i s present, e.g.
i f requigtRdef@inchasloavihghmmoprasEisomithonk osaof aativitnateentor pxamplnd) PPt~
~artifact encoded by the_ni RNA translational ."start". si gnal il the
parti ol S6@9@2st Nt amoigiaralanopeps sy S8y Bt sl 1 "e
i cr obi al jSySbensy. 91 SHIALKOL b FPILIFE0RA 24065! ATy, of TRkBiatinncandy be

removed*® r use’in the subject nethods,.any of -the native IFNy -

uman.- |FNry 1s cl eaved after residue -

. pept i desyhdyReikits Ridwini tedrt andhiving EFN-pacidty, moy be vsohibitepeent oetode or .

nore peptides may be used. | FN-y pepti.des gf i nferest include f r.aqhngs?nr%s,
and0eBz) be vaRtiesaguepce ofiihe APV BolyReREdCHAR B itered Pyangus ?’8?/5;%‘}0\‘}‘6‘ Po™ The
full sequence. Suc ragments contin : MY ‘ Sibkshéigl
propert i Ege_’b?ratﬁﬁfﬁﬁ%eé 6@%\%3 %Ste%l?e?ltg%’o%%%%ﬁ%%%&#a&mn%hg%_ 24 to about
149 (nundgiiing the Qauédtes pRvidédesrei, iheill differ by etkedt oporpineracidiend ey

present. Extraneous sequences can be substituted for the am aci:
sequenc eliffet byatileast e B8 nat mgre than apquh G arppe QCIg?' ’gk& RV R c@aglg?%?%? be

exarple,_ U S .Patent . . 925 minhtimtidishhat sy@émitically imeiductealanine,
" nol e_cu|e%‘%ﬁ??%‘t?s}“%fé‘gﬁg%%ﬁeg%??'oﬁq am néhapi d r eg?%ues 2:4)_r 150; 24151
24-152; @ther28sidi41hapbe asud 1@ detéBiine keyaminotasidse Spegifiaamino agilFubgithieens

variants known in the art and having |EN- Lyt im the
present ofgpterrgsinciudo fﬁ@f{va?ﬁ%a%‘gﬁ%g%erg?%f%gl%%& ?%%@f&%g?ﬁ@%%@ be .
al tered {foyAbatsptasinknRRubdinidens Midin ho fgkreng eubs (gistied abATamR)es i n
sequence. vari.a pol ypeptide will usually be substanti.all 'Sd mlar to
the sequenlins imlaeinektubisek(aspaiticacid, ghifapmigpgif) (aspgragine @‘é’é’{‘ﬁ‘?ﬂe %o

acid, and may . differ by.at. le o) B re than about ten .amino

aci ds.’ Tﬂi’ée‘%’_é"tfa;edl?’é“'é“ecﬁ‘%‘ﬂ%%)’ %@ﬁ%@l su %hljtagiﬁl?)ggs i nsertions_or deletions.

Sc a@gh&g Ut af i EcatiBA ofSHRkRIMial @ay bymiy hotdiec thegiriamirn epinomcidbiereence o
aues,

res may be used to determnm ne key am no ac'kd.s. Sr%%féo&iyaﬁéﬁ?cﬂ%l&ﬁﬁx?

subst i t utdchide chemical derivatization of polypeptides, e.g., acetylation, O

. " amino acid sequence that introduce or remove a glycosylation site; changes in amino acid

| sequence that make the protein susceptible‘to PEGylation; and the like. In one embodiment,

the invention contemplates the use of IFN-y variants with one or more non-naturally occurring
glycosylation and/or pegylation sites that" are engineered to provjde glycosyl- and/or PEG- |

| derivatized polypeptides with reduced serum clearance, such as the IFN-y polypeptide vgriants |

" described in International Patent Publication No. WO 01/36001. Also included are 7
mbdiﬁcations of glycosylation, e.g., those made by modifying the g_lycosylatign patterns of a
polypeptide during it.é synthesis and processing or in further processing steps; €.g., by exposing
the polypeptide to enzymes that affect glycosylation, such as mammalian glycosylaﬁng or

31



of interest include conservative and non-conservative changes. Conservative
.amno acid substitutions typically include substitutions within the
follow ng groups: (glycine, alaiiine); (val i ne, i sol euci ne, Ieu0|ne)

e ey oiistmasmre e cpber Baveirncs bRk R
Modi f i cathons Of%ﬁo'lhﬁw&%}nteg@? m%e BRYhdN ?Botﬁi-ebﬁ_{net he primary am no acid

sequen58 'feﬁ’c?%d | zation of pol 1Xpept i des, e. Q.
aqespd4qt i on,In€ladeinhimxsbadct nmnmthrg pelype:ptldasrﬂmb ausibger @qdﬁwé@smaat

I ntroduce or rempve a glycosylatjon site; e 0 I uence
that meréinapyehgminablerhEgucss9as b9 BURTgY F%ﬁ‘ﬁ 28% Yo H%“?’Ml de%% gtfor?s ﬁe
errbodl [ﬁ_tm ze ST YEOL R8s, PIRUBHAR fegbmbleesuitabic ab a ktiehbpeutiasdeant Borwi t h one
or non naturally 'occurring gl ycosyl ation and/or | atj.on sit '

t hét aaxem@rng thebacé«ibon@obﬂa@\paptaiegngacbfswchz%@/eahm@ﬂbﬁ@f sgafiodler ef o

polypeptldes th_ red epti de
Dot anbg0iies Bartehn o S I Sha R BREE meS e p b el tesipOlNaEEG | 0
Al so i ngluded 8t eccufRfl I L afib Bids,¥g. ,qﬂ)sa@ﬁﬁg'hcaﬂs onnoneaagually hmmnmde by
‘nodi fying the glycosylation patterns ofa pol%ﬁeptldg during its synthe5|s :
and pr O?agmtlngmmo acidst Jtﬁﬁr;f@te?rr@@éh%mg atqdd) I ggnhancg sta ’i&w exposi ng the :
| de o) diieddl _
{Pﬁﬁ%ﬁ ’iﬁe”gaaﬁ i Plfeﬁ&led% Y& b s%ﬂheﬁs e oAvenBRATRhd RS as

latin I'ng enzymes’ Al'so enbraced are sequences
that h%@ﬂﬁ&ﬁ@m ﬂy&%&ﬁnﬁﬁhﬂ@n@b&di orrrasy ohisslated fipm c@haosqim@d 9or wauly .
phosphoserine, or phosphot hreoni ne. 01 44%I ncl ud d e| nJ On QJ; ect :
i nvent i prduasiag theipyefem: | dePart Héiarﬁ%‘!}’@n‘ffe”é“ﬁ Eﬁaf’li"eéd) HEPAT fnary chemical
ool ISty SO olBAQY EedrBRlls, pERy2iqHiCE, & B gkeeonmmdgmfoadat ion, to
optimz y properties, of to render themnore suitable a
t her apeiiougs ﬁng Bt intfoducedeinamnthl pe],ypcﬁtaleblanngéﬁéh@ls QHRITipS SXPIEBIO R}

I t t abili Fri edl Ch
275: 25 7eEp 7RBmeAn R BRI BT IR Tt TPRer e AT kel o Pl haﬁm

nat ura Yol il s tﬂﬁneg'f@rrﬁrﬂ&lgal@»'aqﬁetaﬁoﬂ comaeamaabnm Ledapofor Somsingawidss by
occurring syrnthetic am no acids. The $rote| n may be pegylated to .enhance

stabili ésterslﬁﬂhé@}ou’ﬁbéorﬁohymgmld%s ejke.prepared by in vitro synthesis,

u3| ng .conven ods_ a t: ghhRepenfiBhdlods, or

| (ﬁé 6] sol a%rb T?]VB?RtEgFFn?y aff&}) Q‘@%ngm{ﬂﬁx dfﬁ?%’é‘ﬁ@?ﬁg the pernotel n. The

pa” | cUbAkhRIRQERRERbAAG dyReheBRNPEysaE may@p@rqmradmf\lshd ¢Xpb®81ol!ép§|ﬁﬁfﬂﬂ%§‘d by .-

- conveni ence, economcs, purity required, T]éf h e}g %Fﬁ?“ _various
gr oups hﬁytemnﬁﬁduﬁdaéﬁ’d@ ekefusing CHReMAREHRNY o2 APRTEH 8N o " duri ng

. eXpr essi | ¢ e Iﬁsét | @88 compbsiticnssutiiélace.

gg@;n}?g@gr%pgw §1é Otgs e%ﬂ ﬁckﬁ&tﬂe@ﬂn &. Gihete @] @S cop

Thus cy i oethers, histtdines far Ilnklng to a .
metal i gRe eeARHREXomgAsDaIyst m%dngsweﬁght of d‘rerdeﬁlgecbrr’md‘éﬂﬁ mere usyallyrat leaghi no
groups for form ng. am des

' i k 0146]. T |
Be 1 Sol abewt kebpuEIE: oD Srtahont 0% RV St AR BE ARl IfitpdiRy, al 50

~usually at least about 99.5% by weight, in relatlon to contammants related to the method of

preparatlon of the product and its punﬁcaﬁon Usually, the percentages wﬂl be based upon
total protem . ' ‘
.DOSAGES, FORMULATIONS, AND ROUTES OF ADMINISTRATION
[00147] A Type Tor Type M1 interferon receptor agonist, a Type II interferon receptor agomst,
ora Type Tor Type I interferon receptor agonist and a Type 11 interferon receptor agonist are
administered to individualsina formulation W1th a pharmaceutlcally acceptable excipient(s).
A wide variety of pharmaceutically acceptable excipients are known in the art and need not be
discussed in detail herein. Pharmaceutlcally acceptable excipients have been amply described
_in a'variety of publications, mcludmg, for example, A. Gennaro (2000) “Remmgton The
Science and Practice of Pharmacy,” 20th edition, Lippincott, Williams, & Wilkins;
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~-liquid or gaseou

| _.0i nt menembodindentsi o IFEwm@déder ﬁfé§dmﬂfﬁft§@fil

met hods of reconbi nant synthesis.. A lysate may be prepared of the
“expression host and the |lysate purified using HPLC, exclusion
chromat ogr aphy, gel el ectrophoresis, affinity chromatography, or aqther

puri fi ealh0RHRENDbAYE Fofths aﬂd@ugmlveﬁyrsmeme(lemg Ansahst alhiedh, 7are used.
will conprise at |east 20%% ht of (i!‘g%gred duct Q’/@ Sﬁa|
at | easd., hipputcoﬁl,B%lliiMe&dﬁt ng; &%Q]P%P a&fﬂ ?Ceﬁft}) X@B"?hﬁp ) g and
for th l%t@Jo %0‘31»,15 %ﬁeﬁmer C[B]yn LAg.ﬁﬁst about 99.5% by weight, in

n

relatl t's'relatéd to the nethod of preparation_ of the
m]ugj and pht phidsiacéitzally mepﬂalsmbmmentshmqhascyehnpbg@gjwanus wEIPHSed upon
t

t DOSAGES, FORMJULAT] ONS, AND
D01 e o ot TF PRGN OrFT BOEBR PO Rw e Joshey
i nt er S Bl 98 e 'Buﬁ‘eﬁﬁ(éJEgehtsOfomWﬂ?%djdsimg Sieni, sifizarecept or
agoni st

ype | eron receptor_ agoni st are admnistered to
l ndi vi dgRn® ah&lth&lﬁl&l; mneadlhymvaﬂqb&morth@euhhccal 'y accept abl e

t A wd ; -
T e 6 v L o Pl e G aeephebia s on o are
: Phar mc%ﬂ&lfrﬁ&lt# &\?)QBI@Q%?&S@K& Ph BRldesifaMBelapanicalifztt Thasche bgmbts dan _
y of publi cat .

avari et" I ncl udi ng, for_ exanple; A GennaM) 1gZOOO)
" Reni ngiedﬂcoxﬂ'chratedsaoamaaeiamf f@tﬂ@é@ﬂ%ﬁé f@ﬂhﬂﬁﬁﬁrq*r‘ﬁ 1m§mt]}qn oy

Li ppi ncott, WIIlians and Dl‘.l.,l
Delplpver W@wﬁhe(aﬁ%éf’f e@reSﬁ\ﬂfngentlo mg%#‘ E%Pg%ﬂ ncott, ’

Wllia iGiRsk dreRii atd mlmeumGa&ialac@mbtn camigrs e 000) A H.
Ki bbe l%mﬁ%ﬁ%hé‘%ft?om é : Arre@l?ﬂm%?lar gcegﬁl cal - ? Clcg.&cpomagloupf@nns '
phar nao:hhb,nksa&ddynachﬁemma@d@@mﬁﬂl@ﬁ%t@ns§h dagemyagt 31 & dfOvant s
cocarriers or . Iuents e ﬁ)tgn[ges itod c@iover

~ phar nacsé’ﬁ]i??%?geytf 8@@5"&; %‘éd’egsﬁgllalh?ﬁgg)\é%&srﬁ%{ssf Sa(ﬂc:as suggh 1zgsﬂspﬁwadj usting and
buf f er i ;}ga138€ BhG aerbsyl.Ci t Yy adj usting agents, st abi t i zers, wetting agents

d the lik di | ble to the publj t
eI, t hohnebyeRgEHES R bk Ao BRSO g sl

'Convenl ccal mea ?Q‘%le éﬁ%&ﬂ'ﬂﬁadeﬁnﬂhm&&&hé@ﬂ inremageildrj c ef f ect.
Thus, agen S FEan é orporated into a_ variety of formulat ]: Bl}s[ for

t.her ap egadsae@m iAtratasalt pldmonattyr mtrapmh@ﬁle efica AGANISRAKioR o iyt amegmb @sent .

~invention can be for t ed |nto rpace RO SFNL@ RSdRinistered
conbi nat‘YQ)‘#\lfﬁﬁPPhr%ﬁfrngﬂ %tfa%’ﬂ g'%ugh éé)glll’ %ha%&clgpt able carriers or

dil uent g, gy b8 ohiet BbadiatntsNIEN-p iephniatstaeassubouteataudly. demthesol i d,. |

forns, such as tablets, ul es owders, granul es;
aﬁ%‘tm’ieﬂﬂ% -ant s-and aer 0sol s.

\[/vg({)ﬁi‘ﬁo Sthel udgﬂguéaﬁ’gg?] 'y sﬁra\%}l Ha 'Hb% 129§9bS TIE A a18/pe HinfyfeEbn racepdsri OUS

rect parenteral, intraperitoneal,
I ntr ade%@@rﬁst 1§é&6ﬂ1&)ﬁ§lﬁﬁuﬁmgl sbindandusethodsrand devices, e.g., needle and syringe, a
' subcutaneous injection port dehvery system, and the like. See, e.g., U.S. Patent Nos.

3,547,119; 4,755,173; 4,531,937; 4,311,137, and 6,017,328. A combination ofa subcutaneous

| injection port and a device for adrmmstratlon of an interferon receptor agomst to a patient

through the port is referred to hcrem as “a subcutaneous injection port delwery system.” In

some embodments subcutaneous administration is achieved by a combmatlon of devices, e.g.,
bolus dehvery by needle and syrmge followed by dehvery using a continuous dehvery system.
: [00152] . In some embodiments, a Type I or Type 111, or a Type Il interferon receptor agonist

interferon receptor agomst is delivered by a continuous dehvery system. The term

“continuous dchvcry system” is used mterchangeably herein with “controlled dehvc;ry system”

and encompasses continuous (e.g., controlled) delivery devices (e.8., pumps) in com_binatioq

with catheters, injection devices, and the like, a wide variety of which are known in the art.
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transdermal, intranasal, pulnonary, intratracheal, etc., admnistration. In
"sone enbodi nents, two different routes of adm-nistration are used. In sone
enbodi ments, IFN-a is administered subcutaneously. In other enbodi nents,
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-at least partially inplantable device . The inplant deyice.can be -
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-because Qf, ; rﬁ%@ Vel EpAGmbsic inaRkial! &t biher anbbdimemtsahe dfugtrhleastrdeyic éd based y |
“devi ce.. fj’L[}%@EMS Drug r-grlnease devi ces_suitable fi-er use jin the i nvgl%'hgn my
"be basedipon aarlecbdiFfugien systgm, an electrolytic pump, an eifervescent pump, a pi€zo s

- _puinp, ahydrolytic system; etc. | B
-I [00156] Drug release devices based upon a mechanical or electromechanical infusion pump can

“also be suitable for use with the present invention. 'E)V(amplés.'of such deviceé include those_
described in, for example, U.S. Pat. Nos. 4,692,147; 4,360,019; 4,487,603; 4,360,019;
4,725,852, and the like. .In general, the preéent methods of drug delivery can be accomplished
‘usin'g' any of a variety of refillable, non-exchangeable pump systems. 'Pumps and other

- convective systems are generally preferred due to their generally more consistent, controlied
release over time. Osmotic pumps are particularly preferred due to their combined advantages
x;)f imore consistent controlled release and relatively small size (see, e.g., PCT published

application no. WO 97/27840 and U.S. Pat. Nos. 5,985,305 and 5,728,396)). Exemplary
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of .nbdes of operation. For exanple, the drug rel ease device can be based
.upon a diffusive system a convective system or an erodible system (e.qg.,
an erosion-based systenm).. For exanple, the drug rel ease device can' be an
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o semrafopgasopiy setmss ChbBred Ry AORpIARA ARE el sy, Ao

3,9..16, ISELH 12)31d SorlaiiniABRatioh dfthe DE3ferdy ﬂ:@@tdzzld’gpnlst
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, 327, 725; 4,627,850, 4, 8&5 8@@@3 .057,318; .
5, 059, 423sger@la;yz:;@rammablea_errp pigble systeyas igginde Fnplanta BOBPUIEYG: and t he
i ke. 1571 In_s I GV IWEE siich , are
i npl ant & wl@gpagalgﬁngﬁg m&@l T%Blr%vﬁgéégﬁegg %gﬁméc I mpl ars1t e tpsany

sui t abl edds&ﬂle@fiﬁaﬁ)t exardplé,aJ. SSPz{tgl\laeﬁtﬁdﬂSSQ;rﬁ‘lMQ?éngWéPl 5RHol®P:i n t he

SUbj ect GLE17 6617 27016 AL Pb S IRT: 64500 Ao GiRdatana oG RRRkLl ©
‘I'npl ant a (ﬁgv?gg %:tlf bk 'a&lgﬂ&?for %&ea@ﬁﬁn@&kmﬁ@@%%bﬁrﬁmﬁ st pamg

aneou I ntrarruscul ar, or- other suitable site wthin a - '
subj ect' giaiibyic). [00158] In sone errbodl ments, a Type | or Type Il

“interferon receptor a in a. e | ] rf ¢ le
del [094%¥d usi WP %Qfﬁgg f |Il;[%rrn>%§’f/sa St&%g%){hg fogg?gﬁrt hat

_;5 oﬁl 20" ﬁg&?&@gfgﬁlﬁdg@ﬁﬁeﬁgfs aﬂmm@y [a&tg :b@ msaf e:lbimaon mtalpprropnma arm?pg?,r
i %f usi onaqawalpas in c)gmrlamagtloim\;laﬂa oteher phrta?mggeu%calley asc 3e Sélﬁpc'mrlm% Uﬂ:le follg Qgtanie
methods and exclplents are merely exemplary and are in no way lumtmg
[00160] * For oral preparations, the agents can be used alone or in combination with appropriate
additives to make tablets, powders granules or capsules, for example with convenhonal
 additives, such as lactose, mannitol, com starch or potato starch; with binders, such as
crystallme cellulose cellulose derivatives, acacia, corn starch or gelatins; W1th disintegrators,
such as cormn starch, potato starch or SOdll.lIl‘l carboxymethylcellulose; with lubricants, such as
talc or magnesmm stearate; and if desired, with diluerits, buffenng agents, mcnstenmg agents,
preservatwes and flavoring agents
[00161] The agents can be formulated mto preparatlons for injection by dissolving, suspendmg
or emulsifying them in an aqueous or nonaqueous solvent, such as vegetable or other similar

oils, synthetic aliphatic acid glycerides, esters of higher aliphatic acids or propylene glycol;
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_Exempl ary i npl antabl e i nfusion punps, or devices useful in connection with
such punps, are described in, for exanple, U S. Pat. Nos. 4,350, 155;
5,443, 450; 5,814,019; 5,976,109; .6,017,328; 6,171, 276; 6, 241, 704;

6, 464, 6Q1d ifcdedif&d, 186 coanehtonHladdBivéds subhfas sdlnbilizax depbae ygerde guspendihgt can.
be adapted for the . present invention is the Synchronmed infusion punp
-(I\/bdtroﬁg%‘;t%'%é%!g@‘ig?g?nﬁhﬁ?%?éﬁﬂ PSHEUYEGL forms, the agents may be
adnhgn eredp]'lgﬂg theht - 3 ; @arﬁ%*' , or
thg?/ﬂrf% al so eglﬁrgoé%qg% etsoé%ﬁirb%mélgg?rgprl tgﬁg%é*g&:gg&%g%ﬁpgs wel %tsa's in
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net hods .and_.exci pj . ‘ pl ary an i . | imting.
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or capsules, for exanple, wth conventi addi tives, such as | actose,
manni- t olyet @esplidified stroom tpwperatyrst arch; with binders, such as crystalline

cel e, cell.ylose derivatives, acagia..corn star tins; wth
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‘agent's, tapiespeentuhitahletor suRpopitey otantnsARIRddernpipphanquit ofthe caEAtidoRan be .
for mil ateg ol GRAGA AR O8inkiflhGCidbeBYe MndS BiriiBGior i SRERRRGR  OF
enul si fyi'ng M’ han aqueous or nonaqueous-sol vent, “such. -as vegetabl e or
ot her siadidigistrativinlifiay sonmprize thecinhibitpifgitin @ campdsitibry g sodeinn i steateswatkr, hi gher
al i'phatic acids or propylene glycaol; 35 and if. desired, with conventional

~addi t i varBglepliagosanotist pharmageuticallit PRIABIG EAET suspending  agents, -
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agents can be nmade rnto suppositories by.mxing wth a variety of bases

such as asmmitsiyfdpkapgs fadwsmapandaisral sdfjedy, eadhamitrontpireng o pprgdgicusingd t he

present. invention can be.admnistered rectal l.y via a su sitory. .The
supposi (YIS C?IHB?'“HEIQ Ogg}ffipé?sggt MYUEH RS %EB@JC?Q¥%U feritey c%ﬁ}\l/tégoe%mdu&-
and’ pol ¥t Bediied 8Bt ik Atsdeiatlétl Gith Eg)hﬁmﬂ{cmhﬁﬁﬂy heRpRbRIdiluent, catfitr dvehicle.
salidified at roomtenperature. [00163] Unit dosage forms for oral or
rectal akheispeeifieations fordbepovehnit Josage formp ok ihe presgpidnirdion Aspd LA be .
“provi ded erein_each, do e, uni t 1 espoonful , -
Phbl et GPRETIBSErEaRy! SBARE AL de oA AR e R TR oo A o
cont ai nigRghciial |ith BBIhEConipoubd inothe hossi mi l.arly, unit dosage forns for
. injection or intravenous admnistration, maTy Cﬁrrpri e the inhibitar(s) in a
confBiNi on dB samssmbefigrenisnatdeast predeggobe Type Hripterieronreorats 2somshifer '
phar mac |: Cs ' L83 CAaRLi el 3% ot 1T G orm"
as used [dlédrngl?!r?%éér%?l g‘rﬁrgélltﬁg v%ﬁly%%dgﬁnf dglggéfée?e un|rtrl?’pg]lljliI'tillgttgfléﬁg%ﬁch?&ﬁtdcr _

' agonist. As used herein, the term “concurrently” indicates that the Type II interferon receptor

agonist and the Type I or Type III interferdn r'écep‘thor agonist are adminjst_ered separately and’
are adminisfercd w1th1n about 5 seconds to-about 15 seéoﬁds, within about 15 segohds to about |
30 _s;éco'nds', within about 30 seconds to about 60 seconds, within about 1 mixiute_tp about 5
_ -mim.ltes, within about 5 minutes to about 15 minutes, within about 15 minutes to about 30

, minutes; witlﬁn aboﬁt 30 minutes to about 60 minutes, within about 1 hour to about 2 hours,
within abdﬁt 2 hours to ébout 6 hours, within about 6 hours to about 12 houis, within about 12
hours to about 24 hours, or within about 24 hours to about 48 houirs of one another.

[00166] In some embodiments, a Type II interferon receptor agonist is administered during the

| .entire course of Type I or Type III interferon receptor agonist treatment. In other ,
embodiments, a Type II interferon receptor agonist is administered for a period of time that is
overlapping with that of the Type I or Type III interferon receptor agonist treatment, e.g., the a :

36



“as unitary dosages for human and ani mal subj ects, each unit containing a
predeterm ned quantity of conpounds of the present invention calculated in
an amount sufficient to produce the desired effect in association with a

harmaceutically acceptable diluent, caryrier, or vehicle, The ecj fications
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Type | opteripin _quth?rrﬂg@PlﬁgﬁsgﬁhYeg%(Qtﬁtth‘? patight %%gt?ntgaﬁ actoﬁtéﬂg) 3&3’2 < ’?‘E’gbgs ype

i nterg enouohRARARhe AdRRLevidee Tgbflilg anihghibiatifsion panp Tymedio or

Type Ill-“interferon receptor agonist treatnent begins and end after the a
Type | | deliveethe diypal perpt B integorinsecepteragamipiandiod 8 Typp &l interigpnn receptor

II'interferon receptor agoni st,trea al W . - Pl Type
11 i nt A8OBISHIP ‘?‘85@%%?‘%’58%@?1?{ ¢ n?‘té“g%‘#ié’n‘f%’égu néng?\J&'t byt tﬁgegg%?’gusb ik Type | °.
- or 1hypes]! | 1 Rt AR D ARGRY R TSI Typé b aiterintn maeisor agontshenddorfyPypel | -
i-ntereron receptor agonist y treatnment- can pegin befare the Type.l or Type
|11 i nt eHfimtexferonrecspior egonigdhadsmingsicied todhe Pﬂﬁ@@?&?saséﬂ&&%%? a&ﬁt’%ﬁﬁaﬁb& Type |
or . Type L1l interferon rece ) S [ heerf onist
con hggt i %‘??uﬁﬁh %er%%ecc?]a?lg fseﬁ;ﬁ%&#&% Iﬁtf)ag‘gﬂ g ggigrify@g gbﬂg?%? ﬁp t he&%g%%t?flo% ,
provi desand@shoti s iRerfatomkicetot Agpniy piea substantialiyestdatly statet for therdurationoéfeor

agoni st and/or a Type I1_ interferon receptor, aggni st. i s _adnnistered to
't he pat i ‘€yie bg§r ’]éyp@\glﬁ_tmt@;fp@a rgﬁeﬂ&)r &g@rpg@pglgag\[; p@%ﬁ mterfgr_on receglor agomgt ;
| - ‘therapy. Optionally, an impla.ritable infusion pump is used to deliver‘,the Type I or Type Il - |
‘interferon receptor agonist and/ 6r'a Type 11 interferon réceptor agonist to the patient by
subcutaneoﬁs infusion so as to achieve and.maintai‘n a desired average daily serum
éoﬁéentratioﬁ of the Type I or Type Il interferon receptor agonist and/or a Type II interferon
| ‘rf-aceptor agonist at a substantially steady state for the du:aﬁon of the Type I or Type I
interferon receptor agonist and]ér a Type 11 interferon receptor agonist therapy.
[00169% A Type II interferon réceptor agonist can be a&r‘ninistered daily, twice daily; every
éther day, twice a week, three times a week, or substaﬁtially continuously or continuously.

Effective dosages of a Type Il interferon receptor agonist can range from about 1 pg to about

1000 pug.
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~In sone enbodi nents, the Type | .or Type Il interferon receptor agoni st
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Type | or Type 11l -interferon receptor agonist and/or Type Il Tnterf.eron

' receptor(%g@nﬂ&%rﬁnﬁepﬁmdy\yﬂﬂhfﬁgiﬁmﬂl%bﬁét 3 kg terabpetel3srke) ésdaphmenggoifien can

b d d hr e
T s o ARRAEE £ e B uer by dRlan 1o SR K 4ELOB G Ter b BEPUBAMEDE, |V CC
. dosjgger)of a Trhéﬂﬁ)dly|sutfﬁkie%éeﬁc5ﬁ)§ﬁbje€ﬂﬁ@htﬂhah@@ﬁﬁr5ﬂy mgw%gebcﬁutqms.ah%w | g

t o about " 1000 j g, .37 .[00170] .In sone epbodinents, &%e [l int efferon
' recept or2bgBohP@ 0’} Jhpsip mpny embedipepis, ara@h?gégsawmﬁﬁ o B‘étlfpd‘r&'%b

0.5 ¢d/ MEhblt ﬁpﬁ%fnz 5991‘&4&15%”3 léﬁ"fpihl ydofsﬁéryﬂjﬁé% lﬁtoni]'a%ut 20 g/nfm(o'ﬁgoﬁgg éJg/er m?

-dependi ng on t Sl ze his activity Is Dased
i nt er natfranabowtr3i0tyg/ihtho sbent /-El)ugnf);‘ frcpmabmmo pigfeht tp abaut mmﬁnﬁnm el §0

dai [y, -every other hr e 2 We suQs ant | al | nuously
or cont 4L %boutf‘gﬁéfﬂ]h %B%ﬁﬁ%me%%ﬁf’h@%‘%/mof ‘?lﬁtab 5726“ If—* %y is

~adni ni steeedsd QAR ﬁ&ﬁ'aﬁbﬂ%‘ pg/m? & abdit 90 p%ﬁﬁgemﬁ%mt@b fgyrﬁmoaéaeutm% gto
~about 500 g, from about 50 g to about .40 , or om" about- 100 jig to

about 30@/mY.fram abeuttl 08 ukan” te abeitti A8 pekn oﬁommbeﬂfelslto ugz’metmnbswgt 120 pgdoist 200

jig I FN- rrb;odl of - mtere ere _
-+ [00172] - %ﬂ%?ﬁc’ﬁg}s&ggﬂg@ %@8 Jg{ sbdu #fd\l-%é/gl t?ﬁ oug% i ™ d%%y per
body weigbhit 140855t eboat mwggxrﬁf I:bs'tﬂﬂe mrbcgmlsnt@fthé dsyapepMps r'éﬁgdﬁﬂoino ‘about
"135.kg) is in the,range -of from about 4.4 g IFN—y per kg body weight to

about  1.2bguig2 Falmy ttp@bmxtéf)%éa’w wan giher erpbmhmel}ts Tthe dergas Sups moee &P@a of
subj ect Abgg{ 2@ Egﬁ{z% g@&%él @fﬂz anges fromabout 1.33 mto

{001’74] A Type Lora Type 111 interferon receptor agonist can be administered twice daﬂy,
daily, every other day, once a week, twice a week, three times a week, évery other week, three -
times per month, or once monthly, substantlally contmuously or continuously.

[00175] = In some embodiments, the Type I interferon receptor agonist is an IFN-q. Effectlve
dosages of an [IFN-a range from about 3 pg to about 27 pg, from about 3 MU to about 10 MU
from about 90 pg to about 180 pg, or from about 18 ug to about 50 pg. ‘

[00176] Effective dosages of Infergen® consensus IFN-a include about 3 pg, about 6 pg, about
9 ng, about 12 pg, about 15 g, about 18 pg, about 21 He, about 24 ug, about 27 pg; or about
30 pg, of drug per dose. Effective dosages of IFN- 022 and IFN-a2b range from 3 million
Units (MU) to 10 MU per dose. Effective dosages of PEGASYS®PEGylated IFN-a2a contain

an amount of about 90 pg to 270 ng, or about 180 pg, of drug per dose. Effective dosages of -
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~about 2.50 n2. Thus, in many enbodi nents, an | FN-y dosage ranges from about
150 g/n2 to about 20 g/n2. For exanple, an |IFN-y dosage ranges from about
20 g/n2 to about 30 g/n2, from about 30 p.g/n2 to-about 40 gg/nﬂ from

about 40PE@moN®@mwatw1mhmcoﬁmmhmt SQbow- 108 IR 1d PO egl ”9
from abogt ggﬁ n2 to ahout 70-gg/nR, from_about 70 g/ to a out

from abo8© fgy/wgghfd’eaéoﬁﬁ Ef&cg}@? dgsages ol REAbydated golsqumtqr&r@zbﬁiﬁ&loo .
p, g/ n2, @3}1%# qut. 1 m’Z to
about 120 g/nhe ?%an&gg%u({?%‘ié]% %Bt%&gggg{g%g&%%m% % i"§0 g/ n2

"t o about odd®pugAhfg, fICIFNamina Iamdtwelgtﬁ peodose of BEGHOIFN 15 @cve ﬂtﬁﬁ&geé &F.sone
out 100

enbodi nent s u ge: fram about 25 [rrz to a o
gg/ n2. | B Wﬁ%g%%maﬁ?@%rﬁ Pﬁﬁﬁ&%@ Franpet phahgut 43 derdoabout 27051567 n2 to.
about 50 r I t t
e be a8 ORI 180 FURR sbofopdheluBBobi o0}l B 468 R JiSC RACE BRI

twi ce a owrelusterpd daily evers Odwwé@k Onea/ewelolﬂhrec timesk weth regerytaitine sveplerthreant h,

or once hi bst ant i {.puous or. contlnuou ly. 1001751 In
. some errbﬂgl%rgr‘}y mmﬁﬁhoémﬁ'w ﬁ]ly’lsﬁﬁg @ﬂ%ﬁ"?‘@ﬁ‘&ﬂ#&org ¥SY-s an IFN-a.
CEff ﬁmw;e dosHgemeimidihélds,a THRAST hIT ﬁb%&rféoﬂl ke t@r ééb%ft is%fnnisferadm

rabout 3 MJ to about 10 MJ, . from.about - 0 g to about g, or from about

18 g to Hublist depng repeeny Biloped byt speondalosipasegimennthe ﬁsnclms)mgmgmmfs

bout 165 HEFor Ble 15 her@RBiiteddyf o BSAISE e BPOY: 4E i piith &y,
~_per  dosegerfetdlydtvoleestdsagiesatih JfaMigida dodgde bi-iked3pe [ 8f0gpd MIRtededd | i ON

~Units. (MJ) to-10 MJ per dose. . Effective dosages PEGASYS( r PEGyI at ed
| FN- a2a TEGFRISN $Bonish fg‘?fﬁefﬁmpkﬁ inhe Geseoh Ipfergep cwono@ IFyro | , thgfirgy, of

rus peradapepBlhaghipiS.(RERARE AL P ek VIBOMG PEQU BRGNP
" per doseabomt Répgi Vhe o dogng rﬂguﬁlﬁ@dnaneoinpamaenglmddsmg@véﬂ[ mrnt(ld%EﬁwoorCI FN)

about BoprEEgevdas ot dodne SelRrbes e T ton brgill hercgaseesly 0
* PEG- Cl FNygohafs Szﬁilbé/eﬁinﬁﬁﬁﬁag&ﬁd \rsgyle@é%ﬁﬁu@még J‘ﬁr@ék) eVér?g)&Qf)QeglN]t_@th ain

an am)unt of .about 45 g to about 70 jig, or about about
or aboutimgopeg gnanth, aiveeimonthly, jshstansially puglqueuslﬂosgmtmﬁousw can be

COT I, FRL SR B B e e SR I ey

cont i nuOMﬁiﬁyhsﬁdtedlfoBh Iﬂﬁﬂ@ﬂﬁbd’ of {8, 1with hﬁlegjéﬂsd e4rRcki 18I3E ShouBd RIS, bt 1@4st @
-Type Il jinterferon recegtor agonl st-is admnistered in a first.dosing -

regi men, a‘%"(‘.’} § Bireks, BS/atde@ regi men. The fast d05| ng regimen of
TypRoy76r a T 1% r f?[‘fe r rredt t he
i nduct- |%n ' r_eg?lﬁr%eesr?lzél d(!lge e%%ﬁ%?}alr nvo IO?%SF?%?%P&QJ& o?lreo Fﬁsd)osage
of the Tipfrared tops Thpmairténanct éoskBy gtmerelly invelves adm1mstrat10n ofa lower amoun_t of

the Type I or Type III interferon recep’lcorlagonist. For example, in the case of ‘CI-FN,' the
sébohd dosing regimen compn'ses' adnﬁnjotering CIFN ata dose of at least about 3 ng, at least
about 9 He, at least about 15 pg, or at Ieast about 18 ug. Thesecond dosmg reglmen can
encompass a single dosing event or at least two or more dosing events. :
[00180] - The second dosing regimen of the Type Tor Type 111 interferon receptor agomst can be-
administered daily, every other day, three times a week, every other week, three times per '
-month, once monthly, substantlally contlnuously or contmuously 8
[00181] In some embodiments, where an “induction”/” mainfenance™ dosing regimen ofa Type
ora Type III interferon receptor agonist is administered, a “priming” dose of a Type II
interferon receptor agonist (e.g., IFN-y}is included. In these embodiments, IFN-y is
administered for a period of time from about 1 day to about 14 days, from about 2 days to
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~ Teceptor agonist. For exanple, in the case of Infer'gen(r) consensus | FN-a
. (G FN), the first dosing reginen conprises adm nistering CIFN at about 9
g,, about 15 [Lg, about 18 pg, or about 27 g. The first dosing reginmen-can

enconpas | e sin e or. a l, east 0 nor e os'n

The T 1 stboubd foragrm AR Sres et 7 B erbasrihe bositiaps of SRR YRS
agoni st - it 13 TBPETMiE2E 86 rédaploy ag ¥Rl Thidphabd 8Ptime isTeRerelitomRstha week,
every ot meek three times per. nonth, once nonthly, substantially

cont i nuotmimying? plzseit Inreoesifithest @mbao}nemethpﬂwp U teriEpr tEeADHE FLOIISk he T;/pe

I T N terf it '

per od oeateie iRt PrataR Ghe ARk A yibhE Sy oPrype rIF‘east |
about 8 Wegffefon REeplér doBaist. Iﬁbﬁiﬁr exl‘jZ)o&\ﬁﬁ:h&, tbe(9p¢ ¥ infEbferarecoptbrageiisy L
regi nen of the-Type | Type ' lI'l interferon rece tor agoni ﬁt\‘{gﬁe‘f
_referredtr@atmalstls ﬂﬁ@n@ﬂ@d@ip e enskel yealiaed pathy the g[g)’l’ﬁ £8t i on of
a | ower arTD orhaeg Qhist.! %T%%Eﬁod ent-sya'%toﬂai n%%?&éﬁ&%ﬂmﬁ??%@ﬂ IReERoaT - _F or

exanple case ’second dosing regimen tonprises.
adm ni st ﬁbélﬂgr Aokt dhcladidg se tphnang’t Easd) ishomtabduip? dgysae abendd dayshbem 9 ¢,

at |east about 15 or_ al |east aboyt second can
enconpasab %‘téldﬁm@ah%ﬁ%d{a@%é‘tﬂm amutgtday%tgggoutvé;) Qrtg ag‘t}g lﬁg%ﬁﬁgrﬁ“ o
- [00180] 198,360k 48 119 da§9idBBucl6 aalga YA dth&fen®oBndrtd, thaTypef€ron .

receptor “agoni se can adi ni stered daily, every other day, three ti mes a
week, evaﬂqrfmmmceptmedgontshtrmmrmdlsp@ﬁmu onde, Typad er nﬂ"ﬁpﬁllimt@fﬁi@lt anti al ly

: continuously or continuou [00181] In sonme embodi nents, "where an. :

| |nductlfﬁ‘f“1¥@ ORSE HEFrEnt Slb%éq *hg regimen of a Type | ~or ‘a Type It]

int gj’offlgﬁpn I eGERh endRAth&dts, irse 'EﬂfBIrUrSﬂy@E 8l intéxferph temeplgra ot isfdnsiniEiepal | 1
I nt eron receptor agonist (e.g Ny) is |ncluded ese - :
enbodi neirt single Adsing roggnen. l%qmmnslteeméhe ¢ase ohCHaY.itheidese of QIrEl\‘hflt genesllyie a1

02 o2 S0t ob fof W I LOT ARR] fertRtinl hciPo iRy indf 1 9RKS THRo @ TBBOLL

or e nAl N treat men pe |
~or Type { bt a Thpenl RERfrdEREES O ag@gﬂﬂis%bnerﬂ]lhy sdmmsmeﬂ ddilyt eveey dther édsr r ed to

: th h | me of th mb t T '
L er er 8ot Baph bEca Uiy SHhes e SR e PEUMP B UGG CT TR, 1 o
- period of ﬁt{n%ﬁt;'ﬁf n&hﬂ%@%&é of e 'ﬂ%@q ot_’ll_?% ﬁlfﬁﬁcrféroﬂ recbﬁtb@ééo%{s@fk ddefifidlefdd

agoni st . ments, 't he I'nterferon rec‘ﬁftor agoni st
 treat rrentfoﬁaﬁpeﬁbaoonfmnwhnthlpeﬁod eanﬂsaefcemdamplet fromtatiaast ahow 4twoek$gt¢)ot leasgr _
Type 111 interferon ece tor agonist. In these enbodinments, the total tine

A of treat ﬁ]@‘?ﬂt“ﬁn"fqétksh?b | nterferon .receptor agonist (i ncl udi ng the
| 1@&3@] phaﬁ?éoxﬁée&ﬁ&&ﬂn@ﬁ)@%he%e Q@M%lédbsﬁ@%‘égn&ﬁ oﬂam;?eibpmz,rp@nm 4 days

25 days, from about 8 days to about rom about 10 .days to. -
about 18 intenferpn wceﬁtonagcalhﬁ@madl@nﬁ@y@i aopaag dose oéﬁypel Hh ingerfgron grogpipr

glrrts)gglntrr:a Elé(ztas kg ge-{éﬁg aé 1S 1p018$ t(g %%e €| 111]538 ?r?%n%f Ie[f}gﬂ @é E&rm&ﬂs‘?e%cf%’i”a p'eﬁod of

' . time from about 1 day to about 14 days, from about 2 days to about 10 days or from about 3
days to about 7 days before the beginning of treat.mcnt with the Type Yor Type III interferon
receptor agonist. This penod of time is referred to as the “pnmmg” phase. In some of these

: embodlments the Type II mterferon receptor agomst tIeatment is contmued throughout the

- entlre penod of treatment wﬂh the Type I or Type III interferon receptor agomst In other
embodiments, the Type II interferon receptor agonist treatment is d1_soontmued before the end
of treatment with the Type I or Type 11 intérferon receptor agonist. In these embodiments,'the
total time of treatment with the Type Il interferon receptor agonist (including the “priming”

| phase) is from about 2 days to about 30 days, from about 4 days to about 25 days from about 8

days to about 20 days, from about 10 days to about 18 days, or from about 12 days to about 16
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.receptor agonist treatnment begins. 100182]. In other embodinents, the Type
| or Type IIl interferon receptor agonist is admnistered in si ngI e dosing

regi men. For exa n the case of CIEN, the dose of CIFN is generally.
ina rafgsdp Sflﬁgmeasemd@egt& byredld interferen gpeepser agopist tbmends disgontimuadout

15 g. Th%ng@? eqfor-gyggyeé eﬁoﬁXQ&p{o#h%éﬁ%gegﬁeﬁpgé geeptor agonist is

general |y adm™ni ster ever & nes a week, every
ot hé#08dbk, t Ahese dfi skdlsmph&s anmmm h:adﬂ)jn aiEprenath tuay doselleveldsshaaty & 4 finction of - -

cont i nuoysl H%[he dos f the ofF Type 111 -interferon receptor
agoni st |%§ %8 A°8Pgp ﬂTeéFveélt%QE?hﬁéy’Bf’toﬂsr?@d Wﬁﬁ“éq’fﬁpbbﬂlltb@lf thasuljectté or -
-exanpl e, kiderrradts| PR%redlRAoel for¥ES e dofhpoithd 51%4§§d113r€%¥%9%m%§le\/i%etﬁ%§eﬁg rﬁlfu(‘!)lf

- longer. '[001831 ' In sone enbodifrents, ‘where osrng-re
Type I omﬁleﬁytﬂyavmcty(ﬁtmmron recept or .agoni st is adnmnistered, a

: do t st o I EN ,

QAR LEE e SR R T R e R R S qaa%%ggag@rm%%of

time f rOIfheaaip%iﬁc boxﬂp&‘uﬂd@ @@%mﬂ]}%ﬁﬁé’%ﬁm 16 RT AR kude é?l‘ﬁ ectfd days, .
--or. from about_3 da¥s t o about days, before the beglnn at nment

wi t h .t hestlg gHegts.oPr dosages fnrergleqrmvmnoenemeacadalg@lmesrmnamw tbmelocﬁdkldif :
ot h nbod t
: tlhge T;/;S)eﬁﬁfhgl nt gr er o recep (r)}ra‘r%%gﬁl QP%#éakonnxgﬁ%g% tﬁEBf‘PfS?(ﬁa@Hﬁtﬂ‘?%ﬁlﬁﬁ utS '

t he enta;ge:epenmpdmﬂi treatnment with the Type | -or Type [1l-.interferon
‘rec agonist. 'In other epbodinents, the Type Il interferon receptor’
, agoﬁﬁégg]t r eat ‘F‘Fbsrﬂmq oy 6‘H§=l%@ﬂ’%§?}’@em@t@fﬁ%¥m &iceptoraganisi enda iliype He -

~Type | Ofntélde?&l Hcé thi¥, s? Qid ;?Qfeﬁrl?ﬁ'g Qltn rrdlﬁ'atfogegn%a[er %&gﬁnti the.‘

~total time of tre ment Wt ype eron rece
(i ncl udi Sigmltheeduplryl i ntier erphtahm)sntsshé Tgpe béxdIitpe 2 [datgSerion redéptdir agéhistayas a

from about 0 about 25, a S om about 8 days to about 20 days, _
rom abonera IRkTeoR sRph bl e aamip RIS b ara e S22 l%léﬁpﬁfaﬁ% 01"5‘519@911316 40
days.- | nibdoind ofahde enBFBREHNIE MHeSE _FrpITI %ﬁ e llpﬁ?errfe%rpfacé
ype%

treatnent is discontinued once ‘or a Type Il |nt eron re eptor -
agoni st iEkrenrecetieragenist al[e@dmgnﬁerfd@smraiélysaudl dre admnnhmred 'sumnlthheaue]adl ly

. .appreci a.e | e eI an s .a.function of .the, speci
corrpoundfn t&ée}aegne@grﬁﬁ?ms Xl? f S%@P%}@Hg?{gﬂ?%gecgﬁggﬁyp}%wq% IR the
~subj ect Mrfmldﬁcqit&efgbﬁ;st Bé%ﬁ@hﬁﬁéred@&ﬁa%@l 284 ak Mﬁ&eﬁ:@mﬂﬂﬂ%&ft% .
‘readily det%(gm nabl e by those of skill :in the art by a variety-of neans.

[ 00185] SAaeRds tgab %lnulﬁsemdﬁ,ﬁeﬂanﬁbwtﬂﬁ spoads 1oyabawiilescrends, wi’tbmabosté()l evels
can vary [ t.he _sevar.it '
 synpt omssegﬁn ttﬁgggﬁggggﬁ Rokk @R%ﬁdu{t%ém@ﬁ%‘% gﬁﬁsmgmﬁ% "é@?léé‘}/%“? SﬁPlgP@Pr ed -
_ dosages foaboat i mantespwithinratiowtr & mivaths Itcyabiﬁt 80 mimady, eithih 4030530 Aimdd tb! ’ '
' th t a.variety. of eferred neans is to neasure the
: IpEyS| g| 22830 E%IO Bleﬂuémyn%ﬂ} a&ao&; ﬁgwlrégﬁgqﬂm ours, w1thm about 2 hours to about 6 hous;
within about 6 hours to about 12 hours, within about 12 hours to about 24 hours, or w1thm

-, about 24 hours to about 48 hours of one another. ,
[b0187] Mu1t1ple doses of Type { or a Type Il interferon receptor. agonist and a Type Ii
| interferon receptor agonist can be administered, e ., the Type I or Type I mterferon receptor -
- agonist and a Type Il interferon receptor agonist can be admuustered once per month, twice .
per month, three times per month; once per week, twice per week, three times per week, four
tifﬁes per week, five times per week, six times per week, or daily, over a period of time ranging
from about one day to about one week, from about two weeks to about four weeks, from about
one month to about two months, from about two months to about four moriths, from about four

months to about six months, from about six months to about eight months, from about eight

4]
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[.00186] In some enbodi nents, the Type | or Type IIl interferon re'.cept'ofr'
.agonist and a Type Il interferon receptor agoni-st are admnistered in the
sanme fornmul ation, and are adm nistered sinultaneously. In other

enbodi ey ar T ' r | a
Type |1 PiopiepaShoblBcor, Bbn a8 | Lor ULl 7500 HOR AonOOBUF Lo uBa® |
‘separ at eyéag, mubmké.ons. |1 n sone of these enbodi ments, the Type | or -Type

[T feropn receptor, agoni and Type LI . .interferon receptor onist
ar cl0gd8f isteﬂbwr@e%boée@mt,sa o b ik s adprinitred i i aRtgrapy. B ot her
enbodi Megl s, of ese AR dlmts, PEN-b bnd NHEK LA QUK BERRUG 2 sBERNGEd and a Type -
Il interferon receptor agoni st are adm nistered separately -and are . -

admi ni st frextlation ithat 1sdvataindg in sstnghassdrvoinfownse iba dagaletissrywevice.nThisothe 15.
seconds 't o -about 30_secgp‘ds Wi'thilﬂi %ﬁﬁ)ut@&?. seconds to a}bgut econds,

wi thin aBBHE {IYFRROR BrOVHICs BERETCeyHeAL LHBUIAET (APTEEIR A SIS RIRR BTN i o
about 15,44 Hithes do¥d SITFN-RRgEEieADfoPusEh A8y hiRiRE@Adicrided Hrau Bt enydloyt the about -
30 minutes to ~about 60 mnutes; wthin about 1 hour to about 2 hours, -

withi n apoedmnigiaties of BNrecnd IBNHoDiks tregtment of a paiiant slinsomesaspestaasut 12

hours, within.ah 12 hour 0 _-aho : S -1 hi ' QUFs to’
nbout " aoPieavtaRaRtdn o bl SRRt of i AhBinebodlihal TRACHA - POT S 1€
11 i nt edrafubfed BCARfui, vi@edh BothdAN-mandliFpey 4k presestrif eieoformelatpi oranagoni st
can be .admnistered, e.g the Type | or Type II iq?tvegrfer_o receptar -
-agoni st M%W%ﬂequ@ﬁ@@ﬁ“’é‘l‘: nDPEE'@EﬁPXS’Pmé@{FrAeé‘fH hefsin- o TG 1REYUF 63 once -

per ront g, P{?\%cﬁ:ﬁ in E@go@m’w éﬁoﬁg%?ﬁéfﬁcﬁ%%t ﬁ'&%qﬁlﬂtedci@,ca?ca[)lﬁﬁg%%inéé’,“ac e .

" per week, three ti per week, _ s per week, Tfive trmes per . week,: -
si X ti mesespebirwEelcontiuotaidtlyverpdeviceaapkthe dilfe.oThe inventioarfgithey prévides aabogt one

. day to ahout one.week, from about. t reks to about .four weeks, fram _
ot oSN g onistsioe o b laaden PR e POt e b B o
- months, H{pRARME a%ﬁféfef dJ¥RBF NN-bnad AQiHolSdose BTN, Ekémpladh as-liglingront hs -

to about el ght” nonths,” from about eight 41 nonths to about “1"year, from
about” 1 yewrdeliverytioviceinglude injeations denseshwigh appspdniestors neasbe/syringe dewees, or -

nmore. [00188] In,sone enbodi nent | EN-a and.| F Ipistered in .
conbi nat F%‘ﬁ“bﬂ'éﬁ'%%?’?m %w%&r?gﬁg?e%éégyeonfﬁg%?%%%?&ﬁséw and | FN-y are
co- f or mukpHeedstidallq effediBle@miduiits] desbAbel Hoddih 0ih bdaed irsthe phiwiacetidah a single’
reservoir, for.use in a drug delivery device. Thus, the present invention
provi des fermpitetiornindhe reservor otrrin e drog delbiepr 46¥%g a single dose of IFN-a
and bgl e do ' Uf £ 1 ghent, herguse. | i bed
ner AA3800: © pPBsCoptdtinglis it PR PGSR, pipAMecER IO udgRER, Jod
t r eat menthepdpyathedFNenind IAN-$ arein 3sppeatt phartaecutipaldommilationsentiaoed pr sopacits a -
drug reservoir or _other confainer, contajnjng |FN and I.LEN:y.co fornul at ed
in a 1iq#SEvoR et BF saBe Y %?varmﬁamw , _%/*na?f&l%h@&%ﬂtﬁ?‘ﬁd%s AP AR i on i n
%ﬂfgggpe@a% ﬁlggirs]$ré-ﬁfad9m§dt99&%r£@%§ew99§,%% &R BRI e BGEE TS IR n-
) | . VOlI : . - 7 .

o comprising a single dose of IFN-«, and a second reservoir containing a liquid fqnnulatiop

comprising 4 single dose of IFN-y. Any of the dosage amounts, including 's_yﬁé;gi.sti‘éally |
éffecﬁfe ain’ounts, described herein can be used in the pharmaceutical fonﬁulaﬁohs_, the
reservoirs, or in the drug delivery device. ' ) _ | _ :

" [00190] - In some embodiments, in a treatment method described herein, the subject method
rcromprises administering to the patient an effective amount of a Type I interferon receptor
agonisf _that is an IFN-a, and the subject method further comprises co-administgring to'_thc _
patient an effective amount of IFN-y for the duration of the IFN-a therapy. In one
embodiment, the [FN-y is administered to the pa}tient by bolus mjection. In another
embodiment,.the I[FN-a ﬁnd IFN-y are administered to the patient by a drug delivery device. -
Optionally, the device is used to deliver the [FN-a to the patient by substantially cdntinuous or
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be provided in any of a variety of forns, including, but not limted to, a
“cartridge, a syringe, a.- reservoir ofa continuous delivery device, and the
like. The i nvention further provides a dru delivery device conprising -

(e.g., pP@tmoa@e@Immsmtm gndgised delworrtheﬂﬁﬂﬁgo thel patjentdytotunaduinistrationhat

ont i m irno: QR by Rk 0% T R S BR el AW B s pen

injector panenemctheéemye ina@eer A8 batesn of sdninlsBegsE sﬁkﬂﬂ ds\sBbstarfiRit; estinudiilort he
i ke. Any of the dosag_e anmount s, i ncl udi ng ergistically effective
~ anount s, CEEEPYSAIpisEaiaR. (pfiasall h%ma@ﬁélﬁ%ﬁr%%ﬁm edein sepAr#tal ati on, in
the rese r PH%{H% | V. '
~enbodi nefﬁéés}]vaﬂ glrﬂelé hgé‘ggﬁ Ig—]l\é bg{le a m‘ﬂh%;ﬁ;lzﬂea?agr%ﬁ é}ﬁ%%)gg ulatedma
t her apy, sibgle lﬂqﬁiﬂ-:‘hnanidhdm:mamsaomamndseqoanglbeesah&nmﬂmﬂmgdéh\feoy dmiuaatl ons
Conhﬁ'tl? din. te reservoirs,.in ﬁ rrtgee@rug .d |ver%{ devi ce.. The -
i nv n fur Fe FB%‘TIHé%aBOIHP‘?Pé‘d&éWWP OURAFi g RoIC]eq ﬁ!ﬁ"@"cP #8éd wi th
separ at eTYRSESMOT Y AR AeRRGE e%'_tdr a%&m&@drwmeql ittt oL | it may
conprising 'a single dose of a, and "a second reserv0|r C nta n|ng a
liquid fb¢mtl10étl¢ednm@dl$§nes9r hgst&elsbﬂ b‘bgdmer riosher of routém-lyclumE vohl infeetidpsage
anount s, IcJ ue% lgs ne?f? 3 ce ﬁ‘?} effteoct ve nE a écrlbe herein can
be used F’ﬁ PRE Bﬂ (Pacs ?caelSl Sy PUNET MY 3130 heuss {;(gl ANPFWA the drug -
del i ver yadigist@tion, 08 48R} ibedbp Pikeh erdIodDIBU . Bibciant DESIBERBES. TRiORA

descri bed herein, the subject nethod conprises adm nistering to'the pat'| ent-,'

“an ef f ectity be spasedentofzold mrigsepartiqles; and daliyered anteadermallyyapasticlehat i s an |

PN o
bt ont SRS, GRRBRE R RS BB B AR P KB A .y

In one @9bRNarerd 356 12-153)- whérs galfdrﬂnlﬂrcq)i"@é(ﬁdestaie térteddRith @Rithéypduabus
injection. In another_enbodiment, the IFN-a and I FN-y are adm nistered t.o

| the pati Ph. W@O@F@&i@éﬁo\ﬁ@ry@@éw ce. Optionally, the device is used to -
deli ver I&Bﬁxd&ﬁ fheb Spdulife o %@ngnt by substantial ly continuous or 42

continuous adm ni stration-and used to deliver.the IFN-y to the patient by
bol [9182mi n| sAngpof the abovw;lesbnb@d mtmdfermmrtrmﬁne@tardnaish@;n tongingddon wehi s used

to del | F t t d ,
batter n Slmibet oo P iinont] A Sal el Sy § eyt T doge B L Ruous
- adm ni Stfnaiéaﬁﬂ% 2 GRtbRBAK dorohdVeruk FledioaN A ddfilin4l ﬁm%umg@ﬂﬂsﬂ?a@afe%uﬁmaw e

reservoirs in the drug delivery device. Optionally, the IFN-a and [FN-y-are
co-for nuu%vtleeomhmauoo e hdledel butfase nefl limitestior muelectide smhnugleosdeianalags ngl e

| Leservol g MR S SohUNR! X AR B ORI e Gl P ERE R b S0, .,
Type Il IDnmt(ga\ﬁeIﬁnv) dodtifit, ebacyaNaddfor dipoiy,Redofbvir, Fbevitia] Gbkvircaates, - '

agonist), jt mmy be i ntroduced i nto tissues or. host cells by any nunber of -
rout es, @HU$%Hkﬁg viral infection, nicroinjection, or fusion of vesicles.

Jet [ﬂOTQﬂCt io nInr%}heaén%dﬁﬁeﬂ@ qfk lfngﬁloﬂ Mﬂfﬁ:ﬁ.’r&e@ﬁdmmstratmn of ribavirin.
' " Ribavirin, 1-B- D—nboﬁnanosyl—lH-l 2 4-mazole-3-carboxannde available from- ICN
. Pharmaceutxcals Inc., Costa Mesa., Calif,, is described in the Merck Index, compound No

8199 Eleventh Edmon Its manufacture and formulation is descrxbed in U.S. Pat No.
4,211,771. The invention also contemplates use of derivatives of ribavirin (see, e.g., U.S. Pat.
No. 6,277,830). The rioavirin may be administered orally in capsule or tablet form, or in the.
- same -or diffefent administration form and in the same or different route as the interferon
receptor agonist. Of oom'se, other types of administration of both medicaments, as they
become available are contemplated, such as by nasal spray, t:ransdermally, intravenously, by
- suppository, by sustamed release dosage form, etc. Any form of administration w111 work so

.long as the proper dosages are delivered without destroying the active ingredient.
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admi ni stration, as described by Furth et al. (1992) Anal. Biochem
©205: 365-368. The DNA nmay be coated onto gold mcroparticles, and delivered
intradermal ly by a particle bonbardnment device, or "gene gun" as described

i n {449 t er aRibavirimiseensrally adrainptesed Neangnequnttanging Sov2) abdat 36 eng to about 60-

DAt hel i BRBR L0 el Ehf B3 M EO A1 R Boul b e e Bl 10,

Any -of t b talabyet-3003ek, iffued aboii 806 £igad absi? A0V0RAY, SroBedboe4005R8 té AboueNEaNCt i on
with admnistration of an additional antiviral' agents a specific-

~anti vi r aMEadem 2ophe0d e &g ahaut 1 9Q0 meyonireraebens 780 purbest %@e@gipét@ﬁ%ﬂlavi rus
“infecti Oﬂboﬁqgirﬁéé?@%dﬁéigﬂﬂﬂegldaﬁgent s that are suitable for usein -
py 1rcl ude,

.conbi nation ther ut“'are not-limted to, nucleotide and -

- nuc[Wd8bbe andd sigse erhoodiinemnts { Anregidatoanidndisiralrpknide adiAihigaredl dusig the ntirDDI S
- (didari.osine),.. di deoxycytidine),. DAT (stavydine), .conbivir, abacavir, -

" adef ovi rCWB‘%}%ID{é&‘?hﬁb’TW&}t :[‘?B%ﬁ %T]Fﬂdllp-ﬁrﬁgz\ﬁnﬁdﬁmﬁﬁgllaﬁﬂg,' &BEPUhe' |ike.
[00193] . hdni@iiEe MQierBA bof timdeMBat TRENSHpHite GR@IthitRe itedpRrR 'ﬂaﬁﬁér.g,té.g?,n of °

ribavirin, Ribavirin, 1-0-D-ribofuranosyl-1H1,2,4-triazol e-3-carboxam de,
avai | abl tefadditionalengunlrgentitdataent can begin befost the hderfgroCitatinent begirdasdr i bed

in the M ndex, .cempound No. 819 .event h. Edition,  |ts manufacture
and 1 or nenEpsRRARE ingGRR KR ol e s SoER btyil Sechlueadpn R DRAR! o
al so conhRemhelREfR6R redtmess begaisian@ en@hfidritheiidriclod 668mest cids; thé aAiditorkl
No. 6,277,830). The ribavirin may be adm nistered orally in capsule or

't abl et f 8ptirad agenk tregfmenhean bsgingtter theapferiggnitisptoant begips qnsrand bafore thet he

“sane. or ¢j.f : el ' ' hSli 1 rse,
other tyBuatEhF Dkl BaorhPald Bl Sl LREPRLA AU bBhin o BT =
avai | abl mtaferon ositerpt bdoaid, and wad afier thy intafoadn spdtmynt dodansder mal |y, _
intraven’ousl}%i %/F supposi tory, ‘by sustained rel ease dosage form etc. Any

form of YR a MENT work so long as the proper dosages are _ ‘
del i veregd w t hout rHeRt bR JHON NIRESINREBTIgAOr edi ent . .43 [00194] Ribavirin is -

" generally adm ni'stered 1Tn an anpunt ranging from about 30 ng to about 60
- ny, [008P6)m abolte fseny iventdoptovik2S nethods pHireasingutcordi@Siruginfactomb®ht - 200 ny,

from about 200 0. ahout . 300 gm from about 300 t o abaqut,. 40 , from |
 about "0t gemhrinioli domimneifiis A bEEnc e Facle abouR SBODBRY T or 11 om -
~about  70QypOpRRFerSOR cBBtoPAIoniRYadnisteARO N theddh eIl NY cPREY IR GRE oRETyERY -

[00195] -In sone enbodi nents, an additional antiviral “agent is admnistered
duri ng t Hénterferongeceptarragenistt of adneinistsring therapsutieally, effontive sropunssdiodTynedtar, an .-

over! appr e i i R bn AL TR s iraR RSRp et MR gl
antivi r‘aheealgﬁéﬁeoit reatment can begi n bef ore t he interferon .treatnent. begi ns -
and [0'0197]l  Individuals who are to be treated according to the methods of the inventibninclilde_
‘7 indivi:duaIS who have been clinically diagnosea with a coronavirus infection, as .well as
individuals who exhibit oné or more of the signs and the symptoms of élinica! infection but
have not yet been diagnosed with a céronﬁvirus infection. Individu_alé who are to be treated
according to the ‘rr"lethods' of the invc;htion further include individuals who have not been .
clinically diagnosed with a coronavirus infection, and who do not éxhi'bit:syi:nptd'n.;s of
__coronavirus infection, but who have come into close contact with an individual infected with a -
coronavirus, or who expect to come into contact with an individual infected with a coronavirus,
or who plan to travel to an érea with a relatively high incidence of coronavirus infections, or
who have traveled to an area with érelatively high incidence of coronavirus infectioﬂ. '
“Treating” includes prophylacticrtreatment of asymptomatic indi\./iduals, and uninfected
individuals. “Treatment” also includes treéiment of infected individuals.
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- end before the interferon treatnent ends; the additional antiviral agent
. treatment can begin after the interferon treatnent begins and. end after
‘the interferon treatnent ends; the additional antiviral agent treatnent can
bediti1Mt er tIheairpingroutthenméthedstafenterftroy ithesapyrfdr enrdndyéstus infedtion in ant er f er on

bt o o DRARRRR] adestiteatPau adfapdiibany (e BERRGy of S XEE o heldfS"
tr eat nerhicefaetsh rebdpldidaonish a REEATMEDI e ffebRFAINGME 0O TERRONANMHERGS réddpleT! ON

[00196] The present invention provides nmethods of treating a coronavirus
i nfect | ;gonister theransyticallyredfeativaamennss efea Fneilor Jvpe iThinterfarpm ragprior 48981t y
effective @a unty I') rf.er.o ni st;

- adm ni st erdl rr:P % é?rgerg%% %Pfgfowsggrgﬁd\l}%&g&n%&rﬁ%ef%&%ﬁﬁ% Ths ?ﬁlgnt erferon
r ecept orendlgakinsiits, the Tﬁﬂefﬂ v Bipellilrigtetfopnapeptor agbrdist mﬂftleacrypedl anafuss of a
Type | or _Type Ill ‘interferon receptor ag n| st _an ’ rfe on
recept orree@sw agonisharg gdministered i thejsamg é@ai &FD@'E mFWaI 'g? %

are to be @’p&ﬁfﬁﬁwﬁ% Bl o AL g%%lﬁné&?éo b Reefl nglﬁs@sIeude_

ave een I cal ose a coronavi rus |
_i nf ect i onimiaistens] in saparaterfoinwilaticuiss WIItﬂn adthlsmtedom eemratmﬁxrmutattlous; @hes'l"sg:ﬁ and

th t I I fect t b d ed th
o o o eSSt B el RGPl e T T MBS BB BB o the”
~net hods &imﬁ]ﬁﬁerédﬂé{ﬁ%hﬁﬂlyféﬁhhﬁﬁfeohﬂyldi@&l bO Hdriinteab Swihe ABNE2 N urdeRhe -

clinically diagnosed wth a coronavirus infection, and who do not exhibit
~ synpt onsanvther.c br waey émbedinefiscthe divpe bor Twﬁlhawemcqmr@gw&s@dé@u act

“with an jndi infected wi.th.a coro cone into
cont act’ M%Ygﬁer?qapﬁcaatgf AL &Y %ﬁ%ﬂs{% g?lg (f%‘%sgfol an to

. trageisgjo an A"I%e\l\l ﬁxfbrﬂ:rdrﬁﬂe@épwﬂg‘ﬂni@t@iﬁbe%hﬂﬁ@l@ﬁd@fml?,&ﬁﬁh‘b&i&ﬂ&,@ery

I nfections, who have .traveled to an area with a_ relatively high

i nci denc@hekﬁ&yCW%&Weﬁhéhﬁeﬁﬂﬁ@ﬁ Bayeek, mﬂb‘a@mﬁaﬁ' cwfemea%!g OpPIBIPPUSEY. ¢
t t I
L e kRl B RO PA ol MR oo B et R B b lhott Bl

carryi nglegtpg. he Typt Nddrfefoni cht@tdragonnsﬁdaﬂ rbapgtmimstemd dmﬂba,\ewergmﬂlan fdaygtion | n

an indi'vidual -as _ descri bed abave, t herapeutically effective angunt of a-
Type | o@ﬂma@eqh fhree; tpes 3 Wedkh e}%@&%ﬁ%d@fﬁ% Pmeap%/ BB RRCP SR}
effectlv:g_1 tifuoéReor! dondifidRisiyer on -r ecept or agom st; or
therapeutlca y e ecti1ve anounts of a Type | or Type IIl interferon . .
r-eci2ef] agoninsormrmntodiygs,ithe Tm@ﬂilﬁcmonmeﬂmag@@ﬁbmw -ar Bifeativieni stered

to the inpdivid Sone # e | terferon .
- recept OI’(?%G%?‘?I @gﬂdc@ﬁﬁngﬁ%%n ﬁ‘?‘ﬂg‘é r CI’OS?I?O Ef‘bé%gquo’i@gﬁ%h e h?‘ét 19 .
~admi ni st gg/askeltd abf] 190 [R/do0é, B I5dhi &dut 100 9d/heve 16 ABAAI10BMLg/dodehe Type | or
Type Il Tnterfeeron receptor. p‘gonl st and the Type Il interferon receptor

- agol20l]ar e adymed oepdupe Rl sepdviar scrpioRBRANISt GHEDC JUTBINISHRIA Faily: eYEd | n
S epar at eoTLer &nﬂrl gﬁéeoan@eekt Hﬁee Jl%gsea lueek every other week, three times per month, once ‘

monthly, substantlally conhnuously or contmuously _ )
- [00202] In some embodlments the Type I interferon receptor agomst is an IFN-a. Effectlve |
' dosages of an IFN-u can range from about 1 ug to about 200 pg, e.g., from about 1 pug to about

“ 30 pg, from about 3 pgto about 27 pg, from about 1 MU to about 20 MU, from about 3 MU to
about 10 MU, from about 90 pg to about 180 ug, or from about 18 pg to about 90 ug.

160203] Effecti{re dosagés of Infergén@ consensus JFN-o. can contain an amount of about 3 pg,
‘about 6 pg, about 9 pg, about 12 pg, about. 15 pg, about 18 pg, about 21 g, about 24 pg, about
27 pg, or about 30 g, of drug per dose. Effective dosages of IFN-02a and IFN-02b can
contain an amount of about 3 million Units (MU) to about 10 MU of drug per dose. Effecﬁvc
dosages of PEGASYS@PEGylated IFN-¢2a can contain an amount of about 90 pg to about
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or Type Ill interferon receptor agonist and the Type Il interferon receptor
-agoni st can be adm nistered substantially sinultaneously, or can be.

admi ni st-gy ' out .24 hours ' one not er enbodi rrents
the Typer 015 AR 1 BPOY o RS ose. iR Ee BiGarstr PR AR O yIpied

i nt erferI@N—nEEmmtcbhta&g&ﬂarﬁbmﬁre BSAAON & Rr8d I o
doses. 00%39] A.Type || |nter0fgron rel'eséeptormzsijg;gﬁlgg?&@gﬁ}ygggbﬂlé%@h :

dai |y, tRAF&essyditfaptivedesages ﬁtﬂ’f@ylﬁa@cowee intenferoi (PEGHGIEN) barpontmimenek , or
subst antjrghny o£ QR [‘S’ggﬁl ahodt 96 tor%HQv# ngatB gu?&tdovﬁeggdo agb%%l‘tg’ 6&%}%

interferon recept or a st can an e
Type || amneaedrvmght@eeqmserofagend:m cmeaeeedmgeg etﬁbmeta(jom §¥8hy- Ot hef

“day, onc dmﬁtb three tines a .every other week, three times pe
ront h, %8 (A%, contaiy gu pmoppty a§’°‘é‘d’t§t” HiQShewh 278 es orationticling to. ab[ogozoO]

~tn sone g dbPEts90 %M@lid feceptor agoni st is IFNy. -
Effectlve osages of Pgl\l-y can rll ﬁfﬁlggﬁe?'a out 25 gg/ dose to about 300

ji /dg%k‘é f rdmm%ngbdlm%ﬂdael"m Ia:bd‘wpe ]Iﬁ)ﬁltexgﬁflrdmseeeptef aédh&ﬂhx&b&uhe 10]9 o
pg/.dose {1 ose 1 or e 1l interferon

recept orlt_}g’ggfn&s fezanre %ﬁ%‘(ﬁﬁoﬂt Etsélf%’dm q]d;fér %%%"591 Of@t’%rl 9@ abpred daymeek,
three tiorabow MWReedk to QUSEY WSS or'WBEl2 H/Ed&%0 LS s, PR dht 3%%55 gronthly,

- subst ant | al Ly continuously or continuously. [002021 IR sone e ment s, .
t he Typébpuf Wé?lﬁse@r@boﬂbh@;@n@rtoabelmbmm@s an abdiX3anorhy @cbbutet mlostag,e:ﬁ- of an

| FN- o] f abou

about 355 kS ATURRPHnchu, bearBatl st b il R edisten oF Moty £ moatisde 20

MU, frombmhtdtltm&ntb&)o&@tleﬁﬁ@ﬁé yéd), dd mdy Mcﬁﬂﬁiﬁer&podek ke FHRRHL o#@?el ig; or -
fromabqut 18 jjg to about 90 [00203] Effective dosadges of Infergen(r)

consens Sngt\Fe&m&ed‘ﬁ capHickids tléni’lénﬁfh feddiwatiwuewaqqw.dhree tibss peromiitly, orabout ™ 9 -

j i b bout. , 21 t 24
| bt g aiis @RS pBnfd S At W b Gich Oin el B3B3 7' O
| FN- a2a dasvlibb@ heeiRids azawhmh m]neacﬁamamdmgu of Im-a@m?&tmé&tgbg?ta?%ké&@lt& M% to
bout 10 d dqs Ef fect d PEGASYS( r ate

N a2 PERFP DO BT e, G- Bt @, 9V e tmsRer mpgn PPy, of Kbout
180 g, - Qﬁnﬂﬁk’t&eﬁ%ﬁbdﬁ%@ous@ foaet Pé{tfenggétacﬁ?%y(ﬁtlbf Eﬁagw@ﬁ%ﬁ? & bﬁ%&&ls

"I FN-a2b can contaiin an anount of abo 5°gg to a rug per
kg of - bdayvarsi fghthe desireddrrstnerEdfimtivhy b othemgﬂmdnﬁexftE(ﬂyé mtvadme;qmsﬁdm

e BB LM AR BATU  AIR oSl A0 0 BB R 0

per - dos%ﬁfnuﬁﬁféréaﬁﬁcutaﬁoh teh W FAEERASTHliEs ABNEFER, 3R, thhé%%’r yl ated
. CI'FN can cgntai n an anount glgf abo]ﬁlt?l 45719 Sto aboﬁﬁ% ,e out 60 jig

. t o aboufRonisEr glongyly fsdhe dogedgeatmenbbuatiaro g, of drug per dose. [00204]
éﬁ@%]{_ enbogli gent émbtgtmie;[ ¥ Rfe knv%{m 4 }Qr%vfdeé meﬁ'l ﬁg L§1£§ 8 s%?&&ﬁc%ﬁy e(r:]uve

/ or
amount of a Typelor Type III interferon receptor agomst and a Type II interferon receptor

: 'agomst in the treatment of coronavirus mfectlon ma pat1ent In some embodiments, the
vention prowdes methods using a synerglsttcally effective amount of an IFN-0. and I_FN —'y in
the treatment of coronavirus infection in a patient. In one embodlment the invention prowdes
a method using a synergtstlcally effectlve amount of a consensus IFN -¢ and IFN-y in the
treatment of coronavirus infection in a patient. ,

[00206] In general, a synergistically effective amount of a consensus interferon (CIFN) and

- JFN-y suitable for use in the methods of the. inventioxi is provided by a 'dosage ratio of 1 g

CIFN : 10 ug IFN-y, where both CIFN and IFN-y are unPEGylated and unglycosylated

species.
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" nmont h, - or -

Type |l interferon receptor agonist is adm ni stered for a peri od of about 1
"day to about .7 days, or about | week to about 2 weeks, or about 2 weeks

t o BB .3 wdaleme embodinmnt, (13 week®nipRovi et .about tht
: o, 2 o' ol Vg AR sy 5

about 2 t hs 3 nonths to about 4 non
about 6 %&n@ggf@ﬁ@g@ﬂ@%ﬁw HENtopansdEDEY B the e dtsnennof cobsatirSs meRtibs to
-dbout - 13nAgatisg. ighe h@AR and may be i.nistered over longer
" peri ods o?ﬂijta i m.co%sa%e&?ggﬁt%g%s%ggg %tlﬁgﬁj%%gg?ﬂfﬁﬂ{ﬂ&G%,@%ﬁm m otiw,
qw, qow,20gynkel abonbk up br abvoh3 g, aif drugpper labye FINFRREIIG %5111%11“%11%18[@
enbodi maghsﬁwtﬂ% h{&ventiﬁ% pr ovi'des any of the above- describe thods in
~whi ch t he desi red 1doddye 5F "FMeRPE enthaercaimanihlEdorqeh day substantidlly to the
pati ent chytitusly of ebitRb6¥sIFqn cSBinatib itk , ,, three tines per
| m)gt hiy, or is %d?ricni S?S?%%%%tgﬁ\gﬁ?a%\évé’ﬁ% ct_OBIraH’r%g Fhrmewmt ofer

day by $0B¥t'drte@iebgutdsRremidne mr dowmifiliNoy subdieinkyRyqd, 48R, thiithiieshT ed
treat megh; Hfr@etti:g& e'rﬂp%%%{meenbo iments,. the invention provides ah@w" of
_the above-descri bed et hodS THIRR e Of RE dg8 sibsiantialy aepeinspusbray | at ed -

| FN- a. ( Pe@idueikly,)fot thealdsiteditedaenaf damBgalt aneously to the patient by bol us
del4 ¥ qw, .qow, three tinmes per nonth; or nonthly for the desired

t r‘l:%qimt dup%_l‘i‘l?oéli’ﬁr e”@@@%}» theingentiongnerddésremethod bhiag b 9yeakis@ALRr ovi des
et hods efbdie AnmDMRESIANFE! effecti anmount of a Type -l or Type |11

i nt erf.e?on T gqept or agonlkgf}i%(%%o%gg %W‘Iﬂ ai“ﬁﬁg&fye?dlﬁe retbapated comgavirest in
the tretifeation inf petpmo nanprisisg adhieitdridg th thetpaBahd £0¥sa é&rﬁ?ﬁt@}@@di nents,

t he invg@ntté.op provi des fgiﬁt hods using a synergi s_tical%y ef fectirve anounts of
~an | FN-a and ePRERoURt ofaqeut l paioababt Hpg.cafidorspdrdese iINEFBRGEN®N ‘a pati ent .

I n one aiseadhe®Bly qd HEd, it i i-de a. nethod usin - A
synergi sti cal | gqu_egt i’vlgofg’%’u t qgwghg%n%gsn%eﬁénq Oé‘c%W&g@%N-O?P?frﬂaﬂ’he'
't r eat nefitbsieptidbreontivagusly drebetiivionsty; in cardatation twithl DRG] of 1R _&Eﬁiﬂﬁnga

an|

Syner gi St fecti ' f i nterf I'F
TEy Ot e by B0 ko HERE N ol oot srae o v, svbevongmatyiadedody

dosage tiwg bior, qév, thiek e FNEY, e EN and, | FN.y are .
Un_PE%yI at ed1 .agfjv.g?]‘g’l ycosy.legtp %igmg%%’eégiweég &ﬁ@&’[ %}%%E)a?féublf\lﬂn@ﬂg’ Cé’HB%‘Eﬂ“ﬁE’n‘t ,
the i nv&FOPERIyslyyionthe desined teptmentidugptiansyner gi stical |y effective anount-

of obMeERCGEN(1t, ). LEN qa.and .l FN-y.in the treatnent of coronavirus .
i n[f e%ﬁon ,i]%\l age%gfﬁﬂr’\@lﬁég'#btrh?%r?vr?an%?ﬁo%}i‘?f@ metkpd usngasypargistisalla. dosage of

| NFERGEf{ertiveanouit of BYFERGEN®i26endifs TRNOM nd TFNgy &9 £ ogrug
per do 1é eO{ir%rthFERGEN(r)" Subcut aneousl! y- qd, qoa, ??%%H%?e\?lv?ogév%ma%\ﬁust hr ee
times pREe P PRORREFOmPRs R pdministarng tethe patirt adosagk by INEBRGEN®US| y or
cont i NuBHGkNnE ANaBOR PSP LW Ia"?gplﬂ: e ontai ni ng an anount of
about, 10 g tgo_ about 300 élcli)]fu\éncﬁfug e?ﬁg%s(mm%@’ %B@é’f‘%‘l‘é’&@l’y qd,
qod, t M‘ibd Wubiwg @, eow, thieh tises pemnmsnth SoncEBinihly ORGRr ERPbstntffy per day
Subst abhBlohsi§ B ebRHRERYY, 12 Combination wi S TFN=y containing af aount o

' 7 » In combination with a dosage of IFN-y containing an amount of
' about 10 pg to about 50 pg of drug per dose of IFN-y, subcﬁta:ieously qd, qod, tiw, biw; qw, .

- - qow, three times per month, once monthly, or per day substantially continuously or

continuously, for the desired treatment duration. ‘ : |

‘ [002101 . In another eriibodiment,- the invention provides a methéd using a synergistically
effective amount of INFERGEN®consensus IFN-a and IFN-y in the freatment of coronavirus
infection in a patient comprising administering to fhe patient a dosage of INF BRGEN@
c_ontaining an amqunt of abqut 9 ng of drug per dose of MERGEN@; subcutaneoﬁsly qd,
god, tiw, biw, qw, qow, thrge times per month, once monthly, or per day substantially
continuously or continuously, in combination with a dosage of IFN-y containing an amount of

-about 90 pg to about 100 pg of drug per dose of IFN-_y, subcutaneously qd,. qod, tiw, biw, qw,
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continuously, for the desired treatnent duration. 1002081 In anot her
- enbodi nent, the invention provides a nethod using a synergistically

1 h |
o oot | MR il phRERERNCE MRS5S AN Rt Ao B (T eatment

pati ent. Coﬁndmg@f@fthéﬂﬁﬁwﬁéﬁtfn)amdi@m@l n| ng an anount of about 1 jig to
about 9 g, of dru%é per_dgse of | NFERGEN(r), subcutaneously qd, qod tiw,
T :

bi W00~ qow, Intanper embedimenty thﬁé‘h‘teﬁﬁo%ﬁ@éldﬁbﬁﬂmﬂ}p %’rngmyn@rg}suc ly
substantdelolive 6Bk RYNPENGRIEAAL a/andﬁn\F @%g@l{en%f é&;rén&%@ge of
- UN-y. containing an anount of a out - to a out g per dose
~of | FN- yipfestibe itt apmmusd:qmpmmg:gddmlsﬂenng tddhmfpamﬁm adosagebﬂnéEBRGEE@ per

| ~nmont h;- thly, tanti al
 Sont i nudtrergng ah e Bhoud el dhisne e BEERHIHG %meéﬁ%‘%lﬁélﬂ
 enbodi megyg, o Biv, weq&m&rtﬁﬂésqﬁﬁn@nm%ﬁ&qn&ﬁm@go@pénmﬁsﬁahhm

effect
of cor oneontinweysly erfesntinwmslyninccopdinagon mﬂmﬂqssgeng’ THNry eninétiming ag atmutﬂmf

t N 1
B g per RaBEaRtre fhgee R b e S8 e RL LR GePRBhSY o R v B oS
three tigms thee tﬁﬁé@&:@rm@xliﬁsieor{dfet’rl’&o‘ﬁ'tl.‘uq:I &R pel@dy s*iiBéartaﬂ?d!iDlﬁL @ﬂtﬁmﬁubly orconti nuousl y
‘or conti nuousl y, in conbination with a dosage of |IFNy contairning an anount
'of ‘ abomonlm@mg@f fo thpdesircd Gegment durting. per dose of IFN— y, subcut aneously
d [ gfglé ti Wy bt otheg rpboﬁ%\é’ {hgru?\?enhb oyl o E%CPY %ﬂj{ or per
“day*’s tantl y AP PR y or |nuous reat ment

durati. Oneffe[cﬁﬁaéﬁbuﬂtr@f@li@de c&iﬁb@ﬂum - aﬁth*"N—l?\iﬂﬂieltﬁalat{mrm%f d:&sn@mmt hod -
“using a synergistically “effectjve amount of | NFERGEN(r).consensus | FN-a and

LFN-y i %0@ HEhPHHeRT COmPrEsyiAdanistgEng F%ﬂl@@ﬁfﬂ%a.dﬁsa&eﬁ PESHlatedsiamsensPhg
dm ni st
- admnis 1?-31 88"%@ éru Qaﬁtaﬁﬁ%gsagl agrgo?ﬁa@fﬁfouﬂ %Fgf&%%g ﬁ? ggeﬁbwmﬁm%@mum |

of about per I NFERGEN eously-qd, qod,
tiw, bivweight peydose ctﬂfﬂﬁiéOIFlebpﬁanamusly aw, q«methmrthhﬂsmer aronfig pr nhaythly,
substanti al l.y . continuo or, cont | usI i.n conbi-n t| o

o T ER yecahiation i Al sk dofee TG isinine SR anrR s ahey s pede SRS

dose of { bbb yg oﬁ&%?&ﬁ REAU S ¥iviidd d8Rd adtintéterBll w;bcqmne&%l}q@yvqoa hiw ity 68

 per mont H, once non , or per day substantially conti nuousl y or
' .cont i nuoukmwstdr@ir subbtenmlanoeunnquelatmmmmgw,u fonthe degioatucptnent dntstines

‘ vent roui des a net ne ' a

ef f@@#ﬁe ano@rﬁn ?‘E‘E@N ed%‘f‘lc gﬂ%ﬁ?qﬁgf\l-gzﬁegﬁoﬁ% 55% Isgttl %%1%21;13% eat rrent

- of coronefctive ambﬁﬁtQ#fPE@j'ldtéﬂ EonpaisilEIFN-6 anp [NGHy1ig ﬂadreaﬁnait@f t(ﬁl@nat\fird'she S
_patlent a dosage of | NFERGEN(r) . containing an anpunt of about 30 gg

dr ug perm&%‘@n &7 a PHEEREERTHSIDS adypeisteHRs HUE patient a dgsape of PRGYiat CQNPHSH%W
three ti Wareﬁﬁef@ﬁfm coftfhg B Hnuht offboRP18 g AAPIARE bAEIRN amino acid

- . weight per dose of PEG-CIFN, subcu_taneously qw, qow, three times per month, or _monthly,

~ combination with a total weekly dosage of IFN;"{ containing an gmbunt of about 100 ug to
about 300 ng of drug per week in divided;doses' édminis_tered subéutelneously qd, cjod, tiw, ;piw,
or suBsi-:antially céntinuously or cpntinuouSIy, for the desired treatr_nént duration. |
[00214] In. general, a syne_rgistically.effectivc_ amount of IFN-a 2a or 25 or 2c and IFN-y
- suitable for use in the methods of the invention is provided by a dosage ratio of 1 million Units
(MU) IFN-g. 2a or 2b or 2¢ : 30 pg IFN-y, where both IFN-a 2a or 2b or 2¢ and IFN-y are
unPEGylated and unglycosylated species. ' ‘
[00215] Tn another embodiment, the invention’ provides a method using a synergistically
| effective amount of IFN-a 2a or 2b or 2¢ and IFN-y in fhe treatment of coronavirus infection in
a patient comprising administering to the ﬁatient a dosage of [FN-¢2a containing an amount of
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~continuously or contihnuously, in conbination with a 'dosage of |IFNy
“cont ai ni ng an anount 'of about 200 gg to about 300 gg of drug per dose of.

| FN-y, sabmni dMdoabyut @0 MUH drde per dbdeVis I | Mes,. per nt h,
once —m’”{-h'g. or pe da%%tsubstanglt%ll 1 co%an%%g}ss\ﬁog/ﬁgéﬁ%%%iﬁ@ﬁw&sflﬂr’/ﬂ‘?’ for
the desi P& 85?%&[?@’ SHRT 3R aHR contampusty of eontinueusty, irecdmaidhationtwitt §@osage

I nvent i Off IPNDY kalas (BaloTe RIS : nergistically effective anmount of
PEGy!| at ed conZe%gﬁﬁg%-a ang&l}%@@# ﬁ)ha%mt“r (et dreg pe dpseflE Nas

i nf ect i ofitbetapequalyi gehnod divp ibis] argendiyi subsik@fallp GokPnloligy B@E&E@ho@s'clrﬂ%ﬁﬁ% of
PEGyI at egl, 8'8&1& Nsus | FN- a- (PEG CI FN) ' cont ai ni ng an anbunt of a t 477tg -
to about & p,g @‘Eﬂ“’é‘m no acid weight per dose of -PEG Cl FN, ~ :
‘subi@azrsieous| ¥ Mthefl Ohodi Is Y o nthly, in. . conbination
~with ab'(?o%%l_ weekl ;- dos%glg{,egl?ﬂ%eléﬁﬁl?a%gﬁ)@é%Pr%e%éoﬁﬁﬁﬁgm@ﬂlsgﬁﬂ 30 gg to
~about ;l_eff 8v§ argowtt off IkMy-op2aroribek 21 andl RN - éxtl thd 0fatnca@ BT 6Hr§ﬁa%frlﬁ'§jinfectionin‘ a

" subcuta -dod . tiw biw or .admnistered substantially - = 7
-conti nuoﬁ-sl %h%r?o TR Sg?fmgﬁéthfIR@“‘H’&@idP%ePfEaﬂ-#@ﬁﬁolﬁmnmgiaumquﬁﬂaﬂﬂ :
~ I'n anot feboueStivid bfdimg pet dseloh I BMPECY S8S5:8ndT sipg - U
.. synergi s{i Callgl%ﬁ' effg(?t,ei-veegrmunt_ of EI;EI)EI%(% %?guﬁégﬁgsigﬁguio% ﬁ%ﬁgi“ér‘?ﬂp?rﬂ\l-y in
“the t reé{ﬂﬁéﬂ stgtially coptamponsly or pinsiotidwsty, imcanipastionyitlc © dpdais bAFN-

- admi ni stgpi ' d f  PEGYI d | FN-a ; ‘
(PEG o K ing T BISWRRE 1o L8R Raer dmns Tdvebibaraovsly adi e, e ami no

| ‘acid  wigher pee daylndataafial BRenGhids]ysoHRe B : ,'Qeg]\% ee Linmes per

' rmq@% j)r m)ﬁt hi I'n . conmbinati or? y\?\?t.h’ a@g?gﬂ%t%\ﬁeg osegggénggu‘faﬁﬂgy _
cont wH ng an® Fremtodipentt the gryentipn rrovideoaimedod using acknepisgeatlgr week i i

- di vi dededeses AsHnPbBIRRL us:k od, tiw biw, or_ . - -
subst ant i al l'y cont_iﬁ%ﬁ%gg 3"‘3’?%%@‘?@’@?&%?‘%&&6 Rent Rl SorqRgviraatastion in

_'gu_rat i (Zaﬁ.Pa’[lmmmpnslrnEﬁ_émem' ‘ahgin@to&ym?at@hsi desakd ﬁw@ﬁ éogl . .z : Bhoft d f,'[:-.'\"'a :
a or | . L F Sui e .for use in e net hods o%é Ee‘lnven i on

i ngr pyﬁ%?gﬁw N g%;%ﬁf? ‘gjfﬂg;%zlblqléiﬁsﬂhﬁg@m@%d, HFN;tirav,Zﬁw;r)]ugE%ybl g{ egc
- 9V )1 0a bantiSMEEhtiB bkl i f it : :

- and ungl ycosyl atlg?especi es.}l.[ OggtlS]- uﬁlﬁ, ang'g}[]?ér ?lgﬁb%g%ﬁaf@%%{g,e qfﬁgleYlvent I on

provi deSOHaRngRRaingaf 2boyy it e off drompérydosé HEIFIN-y subsmatibudly gl ¥datiga or

2b or 2giy Yerah he treatment of coronavirus infection in "a pafient -
conpr i sﬁﬁg%gg %nﬁf\\#ysstu ‘é&f“&\tb §° ﬁ'amai\y CLRtRugER R fer e desird satmeph duiatipmg  an

93481 ~ 48 Indrmthier kemlYodingne BB v D ENe T . : 2a, 2b or
a a e o na’ -&IVQIQIOWI&JKI& Metﬁg& u%@?%ﬁﬁeaél ?t)hé-a.@%nt i mjousl Yy

2c subcutaneous!l y qd,  god tiw, biw, “or per day su
or “cont PRATBLE Iaif{o}gPtrPfcpﬁﬂ%‘ﬁﬁ‘éS‘@B KGoilated HNewncepd IFNEy inFihe freatmbitaifoRGaditus

' unt O ' . of drug..per dose-aof | FN- . Lo
23833'& a%lfg%%?ﬁ)% aggn%gg&ﬂ{)?%}vﬂé’ %I.W, S(t)erg_mgé? H’ff?f%“ ?}ﬁs‘ﬂ)é?ﬁel %IHFQA%%Wi nuousl y or
cont i nuegingfagrantonet oftibeir Mg 1oebbiEIHo 1GUbEdup Per dROEPEGR ERpt her

enbodi t he j nventio rovi des a method using a synergistical’l
S rrﬁﬁ'atbﬂtaneousfy aw, qow, %Ige times per month, or monthly, 11% COmb%ationgw_iﬂl a total Y

Weel;ly dosage of IFN-y conMng an amount of about 30 pg to 'abpuf 1,000 pg, of drug per
week admini_stered. in divided doses subcutaneously qd, qod, tiw, or biw, or administefed
. substantially continUOuslly,of coﬁtinubusly, for the desired treatrnent duration.
[00219] In another embodiment, the invention provides a method using a synergistically

* effective amount of PEGASYS®PEGylated IFN -0:2a and IFN-y in the treatment of coronavirus
infection in a patient comprising administering to the patient a dosage of PEGASYS® |
containing an amount of about 180 pg of drug per dose of PEGASYS®, subcutanéoﬁsly qw,
-qow, three times per month, or monthly, in combination with a total weekly'dosage of IFN-y

containing an amount of about 100 pg to about 300 ug, of drug per week administered in
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" enbodi “the i’nvén

effective amount of IFN-a 2a or 2b or 2c and - IFN-y in the treatnent of

- coronavirus infection in a patient conprising admnistering to the patient.
a dosage of |FN-a2a containing an anmobunt of about 3 MJ of drug per dose of

I FN-a 234ividBd 86sed SultuBaBORREQRHSDY, (Af or 83F, orlaliMiniRenl sHist@iRlly Edinuously. '
substantially continuously “or conti nuousl| y,_ I n conbination with a dosage of
IFN—y dlrrwaﬂmuquglmfvrﬂmﬂmned)ﬁemguttdulmn} ig of drug per dose of |FNvy,

or  TREA, muiouefocne oot fufber Bl BB IS Y AR Bt R0 et

errbodl Medffectivd@mbiit @0 PEGIINTRONGPEGY 1418 1TOH o 215 AritDIFA- 31BE Gesthiea bt ¥
effecti ve anount of |I'FN-a 2a or: 2b.- or 2c¢c and lFN_éqel n the treatment of

cor onav.cr%navaﬂ%%@caﬁnnma pationh epraprsipbhRnionge s Hcprterd aidespeee I PRE-pat i ent

31 T ER P SROGH ARAALELALIN ARLATOUN Ok oo o de gl BET oo

.substantbcﬁlbzlwmglﬂrpbr MMIPEGQB\I’HQIENIE;BMtamoust epm,rdmmnﬁirecgmnm p?mnﬂn&mge of .
I'FN-7- t t | F P

Cubeut ol BBUEISy IR BRIOR T & i eokly et S Re ) Shegt e Aa0y or
cont i NUOWS]oYabohtOf oédﬁﬁg Qﬁ&hgga M&aatd%ﬁ%teiﬂéanﬁfdm&d &9&%&%&%&@%&6@1 -

Ion provides a nethod using a synergisticall

effecti vtw/,aarduwi om%%ﬁ%bstﬁ&@}db’aommuoﬁﬂyaﬁaommdousﬁhﬁm the dedmedt reat nment
of coronavirus  infection in a patient conprising adm ni stering . tothe
pati ent %%%&?%IPHPEGASYSU) cont-ai ning an amount of about 90 pg to

abowgn23G0 9, Efangﬂﬂgerﬁﬁtfdlﬁ'xgﬁtetlféﬁm%%%}fﬁ(vﬁaes a nSeiRSUIsRIPROH Bk IEAILFIOW, three
-times per nmonth, or nonth }/ in conbination with a total weekly osage of

IFNy coffeating mgom 0§RE TBRONBHIRGy3ueq THN-p2b anbliiN-1 irohe tigatmsht of ug per

week adni ni stered vi ded doses.su Iw, or

adm ni stceolr%%?vugﬂﬂg?c&mllnéfl%ue gﬁ?rpﬁrﬁ%ﬁéﬁ&lr}ﬁ%r&@% gjgtdglﬁ% do%éclﬁ\g fﬁjg(gem red

t r eat "eNNTROE® @Rtainih®82 d@budtvfabeites pgafmdg @anmogfalneof Bodgnvdight fer ovi des .
“a nmethod using_a s ner istically effective ampunt of PEGASYS(r) PEGylated - : -

| FN- a2a dpse of FROpINTROR®, svbsatonemsliotv.ciomo Hiee Huss parmadhiosmanly Bat i ent
conpri si t 9&1?9 ai ni ng
_.an anoun ‘?ih%t?%&g&lgyt% %dgggﬁdﬁ%% g&%&&/@ ?Xﬁg{ﬁ)ég(& rrﬂl‘éous |y
qw, qow;bonhmmapg ofirag per weaknddministeredontdintiged dasesxmbtmtmmusim quj 4ddl, Eiv, ot al |
weekl Qsa | EN- cont ai ni n nmount . of out .10 t 0. abqut 300
P R A R B N R R e

god, ti V\gmgﬁmpl w, or adm nistered substantially continuously. or
cont i nuously, for the desired treatnent duration. £002201 | n anot her
- enbi®8222int ,* t Hee invensioniatso nyeddésimsthadnier Rsdreaineng obcargravirgs difectionliy

_leffectlvea unt o edIF a2b d L
treat nent 2! Egjryo‘ﬁ'a't@ id\g?%%%#&ﬁ alspa(gl1 ?ent (5%%} 21 pr’\lg%égﬂ?m Stering

" to the patdrRidn RcéNGOHO n}s@zfnd TBRGy mlo Ffe)s of EdthBihatioagheapiesiesoiibaf about
0.75 jig to about .O gof drug per ogramof :
: above. -

2. TREATMENT OF SARS ‘
- [00223] - The present invention prov1des methods of treatlng SARS by admxmstermg a

- therapeutically effective amount of Type I or Type m mterferon receptor agomst and/or a Type
I interferon receptor agonist to an_md1v1dual in need thereof. Individuals who are to be treated
raccordin-g to the methods of the invention include individuals who have been clinically
dzagnosed with SARS, as well as individuals who exhibit one or more of the signs and the
symptoms of SARS but have not yet been dlagnoscd with SARS Individuals who are to be
{reatéd according to the methods of the invention also include individuals with anticipated
exiaosure to individuals djégnoséd vnth SARS (e.g., health care pri)fessionais'; individuals
traveling to areas with a relatively high incidence of SARS; and the like); individuals with
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body wei ght per dose of PEG I NTRON(r), subcutaneously qw, qow, three tines
-per nonth, or nonthly, in conbination with a total weekly dosage of |FNi
contai ning an anount of about 30 gg to about 1,000,g of drug per week

admi ni st fispettddexpbstiré @ardadesdualidiagioedaith ISAR S1dnd HA¢idialvwith kndiy, oOfr

adm ni stered substantially continuously or continuously, for the desired

t r eat. men¥XPAEHELS Yhindipadizbwith SARm o th@eSwabBeiudesrontachihal is pulliciestly plosy ides a
et hod I Mg g hSkd - ' ] ' : EGyl at ed
e a2 SRpARE YRALAL BRhf R b R A 48 AT Bl BRI Y ot
conpri simgivadlmi.ni stering to the patient a dosagé of . PEG INTRON(r)

cont aj nj.ng an anmpunt of abou .5 jig,of dru Kil. m of hody wei ght
' ‘perfogég‘ge of P , M}e)mté%é&%fl{%lggﬁw feﬁ%‘&géﬂ?“ﬁg%&%ﬁ YRsehTnont h, -

or  mont ryne T ' k o 31 ; 198 Rkt i Bl dni aning
an amuﬁﬁgfﬂg%%eg?@folgé%gatr& g%gﬁl}g?tf@%gi 1}11%&%%3%%_ p ?Hl\%v‘élg I? ad m&%:ag?d ered .
i n di vi dibd intheidsaldubeadt efisechustapmeat, qod, tiw, or biw or administered

bs ially,continuousl'y or conti Ly, .for the desired {reat t-':",‘,
aur D028 ° [ ova23pe R Erosi peot B ¥ ate Rl RSP e i B rent of -
- coronavi gHer dayf Bfkd PWetl) thrébtifBs b RRERRY sibstihtially asifinhb@ihpbr @ntihvddspl. agent -

i's added to any of the ‘.f‘ype [ ~or_ Type III interferon receptor agonist and
1 FN-y noRBedtive psagss of a Typeoll infenforan reseptappgonist earcrapgreiomsbont 1 p2to about

- TREATMENT, 'S, 002231 Th . i on. i \t R
treati nglir @EZF@ Qgeﬁﬁenﬁﬁ{%g{]fg:éflﬁa‘%é%% ? ﬁéenrlgg\éﬁp % é‘gﬁnssrt%%/# ‘g@%’i’ Seetrgﬁg'%ﬁﬁéydf Type
-1 or Typéncelalwdeh] @ideairids 4 Wekptwiy agenivedk, threkd tihefpelyichth,lonct fo@thigr on:

receptor - agoni:st to .an individual in need thereof. Individuals who are to -
“be treat B@Stapddb @NHBIQUSLYIE SOMIURBEE. of the invention include individuals

- who bee L oa hAANOBEA 1 dhdleRARSC ¢ RgEivDdipa .S who'
- exh‘og?%lﬂone glrncgr(r)oh{%éﬁ?foh%{%%h%i gns ar%\mtt%g syﬁgﬁ%#gjﬁtigzggﬁu%%g\% not yet
been di adpsagadIFNy GARSigelfrooh ebalt A5 pigidose @raboutd 00qig/dosedted abmadbdi ng to

h hodg of l.so inc| i,ndi vi dual s, Wi I Ci d
exposur i Gl SePaaAESER e iaetee i sbon Tufueledif ©' P ©

- Profegasyional spid i ¥k dughem %Iﬁif)ﬁbﬁ Rlderhor oA call e udthifiSlerd dafll YevRigh

i nci dence of SA ;- I'ndividual s with 50 suspected exposure to

an i ndi votiersdaydomagrroseslf, threetinsanrcoveskn gvary ather weekl, shrog timek pesviponteygié8ure to
an indivij du@&- W%\%n?ﬁijs "th_x§0§u(rneg l.ncl udes contact that is sufficiently
- ¢l ose as™PoarY s ,%(fnl e '@Sl%‘ agent "6 be transm tted froman infected
i ndjoongs)al t ol JaghexidaRRerits) dhe/TeHedl interfefda 284 ptor Bg@Ast iy aNIFNpUt Bifeetiveet hods
of nonot'herapy for SARS described above, a: Type | or _ :
dosages of an IFN-a can range from about 1 pg to about 30 pg, from about 3 ug to about 27
pg, from about 1 MU tdrlabout 20 MU, from about 3 MU to about 10 MU, from about 90 pg to
about 180 pg, d_r from about 18 pg to about 90 pg. ’ | '
[00229] = Effective dosages of Infergen® consensus IFN-a containing an amount of about 3 pig,
" about6 p,g- , about Q'ug, 4aboﬁt 12 pg , about 15 pg, abouf 18 pg, about 21 pg, about 24 pg,

- about 27 pg, or about 30 pg, of drug per dose. Effective dosages of IFN-02a and IFN-02b can _
contain an amount of about 3 million Units (M) to about 10 MU, of drug per dose. Effective . '
dosages - of PEGASYS®PEGylated IFN—aZa can contain an amount of about 90 pg to 270 pg, -
or about 180 pg, of drug per dose. Effective dosages of PEG-INTRON®PEGylated IFN-aZb
can contain an amount of about 0.5 pg to about 3.0 ug of drug per kg of body weight per dose. -
Effective dosages of PEGylated consensus interferon (PEG-CIFN) can contain an amount of

_“about 18 pg to about 90 pg, or about 27 pg to about 60 pg, or about 45 pg, of CIFN amino acid
weight per dose of PEG-CIFN. Effective dosages of monoPEG (30 kD, linear)—ylated' CIFN
can contain an amount of about 45 pg to about 270 pg, or about 60 pg to about 180 pg, or
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Type 111, i nterferon recept or agoni st or a Type Il interferon receptor-
-agoni st -is admnistered to 'the individual in need of such treatnent.
[00225]' A Type Il interferon receptor agonist can. be adm nistered daily,

twi ce dadboyit Y@MLt abodt 118V ] @Y drulgWef BosR. \M:atsny ERbSENehIFEF N o WE BN -y 3§
substantial |y continuous|y or conti nuoust&y Ef fecti ve dosages of a Type 11

i nt er f erashnipisteagst foF a pefaod eftab@atnl famgabertondaabeaabautjli weekdo abon2 weelaorg. A
. Type 11 Ljafes b%élgs% a &ﬁ%tﬁéek?%‘%%éﬁtezﬁ@&k% ?n%ﬁlt PLnkel §{(abqu};]:1§% n‘ﬁ\’ ??Pe%" gf her

day, once a weeé reée tines a we ever her~we per

mont h, ' Daoathapsttabbyt, 3 menths toedtiolsd mondRdri arbuomllnysnm toc&bdlut 6 HdrMisyor a{bGGQ26]
| n .sone enbodi ments, the Type |l .interferon receptaor agonist is IFN-%
00

Ef f ect | vemogthsigakousp ntqnttmy%%mut Smate e Abom &2 MopEis Pl dwst netsai en

jigldos garﬁggi% j ut 100
jigl dosgmt)fb about 6%9}’?5 géﬁ)[dggggg? P%%Ibélg%gga ;1%£1d% {l?rql%t (atferon
recept orqcaigblw Siw. cqm, qtmev Hited mnst pereciordi dr ygonthle agminddtiadongd dy somace -a week, -
three ti ot h Wee[éqﬂt?hr ee tines per nonth, once nonthly,

subst ant 3 Q‘@Im?:‘?}ﬁtq“?t % S;FI%? IG‘FFFI Ptﬁneou[ﬂGOZZS] I n sone enbodi nents, ,
{NOYOBYRR | | QA OTaul 6 SRR Y ek Siatic Ay M SAIES et fgidlgpages of an -

‘ a can range ffomabout 1 jrg to about 30 Jitg, fromabout 3 jig to
about 2 7desgiilged abpesnadlypal of Tips Hbingdyfsaen 12Cepioy, agbnisharezolyped] Mierfagorabout 10

| MU, fromab ut - 90, ahout r, from 18 out 90 -
i [oossgeraepsst eddegudpREegtanr s i S E5 QiR Pade D BERR ng an
amount  ofimadowkek, 3r ktﬂastantlﬂl}%ﬂntlﬁuodsﬁ,' or o@haaﬁou&yg Efféb@tbtdoisage@ of agpetl 15
jlg, about 18 g, “about 21 jig, about 24 jig, about 27 j or about 30

jig, - of lateuigronaecepteragomst aatrangs fros by 1o to ghew 1800 aadAI dbiptezforon -

cont ai.n ug per
Gone PR AP o BaM el o ER  fer il s 230K, e Mhes Ul
anount Oévef?gbﬁlﬂér Wekkj thee ime7ibr jmic@th, onte @botily, §if3tagtialdyf cabtingoysdy ordose.
Effective dosages of PEG I NTRON(r)PEGyl ated | FN-a2b can contain an amount
of aboutCHBUGYSY.t o about 3.0 jig of drug per kg of body weight per dose.

Eff i34 dOSRARHW bibpﬁéﬁlén‘t’st a%ofﬁ;egtaﬂjaagamee J{)@Jaanm%%ﬁ'f &R0 contain

mount of - about to’a out™ 27 jig to out 60]|g,
or about dobbggsiof TFI$fy dah Fadge dronn aboat 28 ugtdesegﬂotabpﬁrBOGolgéiooé fREBGAEELND

Ef f ective dosage f PEG ear, at ed an contain -an. |
farmunt I \éttg/ ‘Eﬁ?dg E‘B‘? 1P€D 05h 8 g")’? O'ét 1q Bk 8% ﬁgf 9??8'ut 180IJ ig, or:’
h@bm 90 gAtEpaPerh THRONI inferfedén fttcuﬂoﬂo@onﬂpaea be! aanttﬁatéreardaggll &Rt S,

of IFN-y i'S ~adnministered for-a period of about- 1 day to about 7
days orotatroiatv ¢nowee4<eekoﬂlaﬂsdunesza wirakk svery ptherwerls tzegibmrs paranalbiAncs - weeks, -

O et e Bl BBl RS PR ok 15 Shout 2 pont e

abopen233] In some embodtments the Type I 1nterferon receptor agomst is. an IFN-a. Effectlve o
doeages of an IFN-a can range from about 1 pgto about 200 pg, e.g., from about 1pugto about
30 pg, from about 3 pg to about 27 ug, from about 1 MU to about 20 MU, from about 3 MU to.
“about 10 MU, from about 90 pgto about 180 ug, or from about 18 ng to about 90 ne.

[00234] Effective dosages of ]_nfergen® consensus IFN- can contain an amount of about 3 HE,
about 6 ug, about 9 pg, about 12 pg, about 15 ug, about 18 pg, about 21 pg, about 24 pg, about
27 pg, or about 30 p.g, of drug per dose. Effective dosages of IFN-02a and IFN-02b can
contain an amount of about 3 million Units (MU} to about 10 MU of drug per dose. Effective .
_dosag.es of PEGASYS®PEGylated IFN-a2a can contain an amount of about 90 ng to about
270 pg, or about 180 pg, of drug per dose. . Effective dosages of PEG-INTRON®PEGylated
IFN-¢2b can contain an amount of about 0.5 pg to about 3.0 pg of drug per kg of bodylwéight '
per dose. Effective dosages of PEGylated consensus interferon (PEG-CIFN) can contain an.
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6 nonths to about 8 nonths, or about 8 nonths to about 12' nonths, or at
-l east Oone year, and may be adm ni stered over |onger periods of tine.
Dosage regi nens can include tid, bid, qd, god, biw, tiw ' qw, -‘gow, three
times peamomnt)ﬁabcmt 18rpgttchdﬂ:;ouaﬂ®rpg,i artabaiiti 29N g, to lahow @igige obabdutdh fis,, of tTHIEN

dosages are ere | sly. [002301 In carrying out the
et hods W“@é‘ﬁﬁ"ﬁ% @ﬁrg gg’#@@&%ARS in an individual as described
- aboyRe3n TyPepfredive BsRel b mbAUFRIC BIUUD IGEADYPAePORN & 3 &@ﬂéﬁﬂfﬁ;ﬁ frery

interferon receptor agoni-st can bé adm nistéred daily, tw ce dai
- ot her daghout 45 pg teabone2ld, ng, lor eboutt60 mteso abqn@é&() ugtrorgb@m%)mg talabtyut 120 pg,

conti.-nuou ont nuousl . e e |nterf ron
recept or' é\%ﬁ% oé%tn By n}/l? Fﬁia “30 éﬂb’&?ﬁmi‘ég%r -
_interfergput | @ePR MouPDasStr Mtk berea@imambﬁttzeﬁ@&sd@ db¥ut ?W@ék\é t@hﬁtﬁﬂ 3day, g
once a week, three tines a week, every other week, three times per nonth,

- once nonWREKs, orsabeut hiveeksite pbaus Atwasks s Ia?mli rl reerik tmt]mé?- won#@ocz:abput % sone

.enbod
oo Mg il (R Bl R AN SEE R GARATESS il Bt BBANY o
about  10mohthg/ stabeuttsomakthsito aboht 12 mbﬂmg,e)r aDIreaétr()ﬁéT‘y&ii'CBﬂd rﬂ@obéégﬁxdﬁfsméd) -

about 1000 g/ dose. [002321 - A Type | or a Type |IIl interferon receptor
agoni st v lengenprriods efdmed dail y, every other day, once a week, three

i week,

-. subst a%?ll ally D8§/ r%i%lus l'y or 1(n:doetnt?{ ﬁuof}g@“ﬁ ?%E?W qoggﬁféeéﬁﬁ’%é%& ment s,
‘the.Ty pembnﬁmbmbﬂhl;mdnametpﬂtmnsa@mum emisadiraents, Fhé mveriohgrovides angaddges of
-an | FN-a can range fr m_.abou ut fro about 1jig -
T0 about 2030 dESCred edioun i which gheigs e e STy o B aghiidistrd SRR B ot O
20 MJ, Toam ?&t&'ﬂt by bdtks Halvewgo&QIW1wf W oRH itbe ﬁﬂlegﬁeﬁrﬁoﬁ@%tmékﬁlgﬂ g,
or fromabout -18 j1g to about 90 119 00’2 41" Effecti ve dosages of

| nf er gen¢rip adwirdsered suhcmmwmfodquﬁlent pen dayby nmbsmltlalﬂjsomnt@uwsg)r about 6

. jig, about .9 abou 2 ut .1 abou out i g,
about 24%f “J’%“gjctht’ery’zéf ﬁlt es'géd ?mgg“dlu&,g & tger It éj}"m%g%’e n!ve
dosages vicﬁé\h@%iahamdwbﬂss@ﬂd@d mcsa@m @hithahe @amwnaosage abpmylatethNmon
Units ( to _about 10 MJ of drug per -dose. Effective dosages of

PEGASYS( ()ESEGN-4) éschdrrnistsred suhentensaudy fo Hie patiet by belus dsbyrry 9v, Ao thEseabout
270 J19, ¢ ?e&%& Qgtdn N_%ré.gé HO08 brefI0R6e quriideCt i ve dosages of

PEG | NT can contaln an anount of about 0.5 jig to
abo[237]0 j i gIIm‘Onﬂreugaorlﬁnedtg ﬂm‘mbmﬂtpnw\gdiﬁs mgibodsdnig.a syhémgistically effestives of

Peoy a4 sonssnue | el Span (PEC CLEN, can conaln S g it of
- of Cl FN agonist in the treatment of SARS in a patient. In some embodlments the invention provides a
. method. usmg a synerg1suca]1y effective amount of an IFN-u and IFN-y 1 m the treatment of
SARS in a patient. In one embodxment the Invention prov:des a method usmg a
synerglstlcally effectwe amount of a consensus IFN-a and IFN-y in the treatment of SARS ina .
patlent _ , '
[00238]. In general a synerglshcaliy effectlve amount of a consensus mterferon (CIFN) and
| IFN—Y suitable for use in the miethods of the invention is provided by a dosage ratio of 1 pg
CIFN: 10 pg IFN-y, where both CIFN and IFN-y are unPEGylated and unglycosylated species.
[00239] In one embod1ment the invention prov1dcs a method using a synergmtlcally effectlve
" . amount of INFERGEN@consensus IFN-a and IFN-y in the treatment of SARS in a patlent
comprising administering to the pat.tent a dosage of INFERGEN® contammg- an amount of
about 1 pg to about 30 pg, of drugr per dose of INFERGEN®, 'subcutaneouély qd, god, tiw,
biw, qW qow, three times per mortth once monthly, or per day substantially continuously or
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amino .aci-d wei ght per dose of PEG ClFN. [00235] Effective dosages of
-monoPEG (30 kD, linear)-ylated CIFN can contain an anount of about 45 g to
‘about 270 g, or about 60 g to about 180 jig, or about 90. gg to-about.120
g, of dr ucgutimeousdlygsimcorhhinaﬁxmm'ﬁhrbddsageof EN Iylébhtammgﬂmmdtﬁlt\bﬂaboet 10 pgto ,
adm ni st eriod, of t o ahout or about | .week -
to about? e@*ﬁé@‘i&%@t} Srag gt doss 5. vodiRasy m%fét(sw .6 00 ™eMiSeks t o
about 4 ugeKSer b tﬁ%‘é&rﬂ td tpd Rabtardiall RbRfuoR¥l spagtmﬁ e t O
about 4 nont Eer onr "about oﬂﬂ@rr%nt ﬁs tag aboutlaﬂprmnt ug b a outo%swrmnt hg to
about 8 dmdl@amwntébomnB ‘mont hs to about 12. nonths, or at least one . -
- yea d be .er.ed .owv.er 236]. Dosage -
reg[ %@‘ can tnh%ﬂo Pﬁ‘ﬁmﬁfl thedave“(%ﬂ mﬁ'r‘ S%‘?&ﬁ Cﬁ\}t%%wnetﬁﬁq%%? i mes per
. month,  OgfféRARE Etmuadjﬂmsskmmedsﬂs FOIB afdroadiy iR 'ﬂIe'itreatrH&tt LPYARKIAR
provi des any of the above-described nethods iin which the desired dosage of

I FN-a i spatent mmﬁwdeub@mﬁé@ﬁelpﬂmt@ dpmep)ﬂNEERGEM@)mxu@Mslanver y qd,

35 ot e Bltor Mo Mo BPERD I RSt RO LR P RER SR ool e,
. cont i nuoyead, @i, bo@iw, rquwuﬂaretedlmeﬁﬁey mdnth, ohbtﬁmdﬂt&lyr, eﬂpérrdagtsﬁwtﬁntxdﬂljf ati on. "l'__n,"_

-0t her enbodlnents ‘the invention prOV|des any of 'thé above-descri bed
met hods FORUAMPRSEY ProniBuqusk inensaRjeation mﬁ@%ﬁesef)ﬁ TEN-» cotppingapmepnt of
~admi ni st | Y, e three
Ctinmes pe%@b%?#gqo%m?%tﬁ% E?’E %gi?mqt%uggéﬁeﬁtqﬁg@\rd {l(yd 2w, P%% I n
" sone enbqalvtbreesimedsiper mnnthnbm@nn@rthiw mqmrdathﬂndmwlmnenmbrrcgl stically -

ef fective - anmount of a T%ﬁ -0r T e.lll interferon receptor agoni st and a
“Type 11 F‘?ﬂ‘é‘t’?‘éﬁ%r@‘rtgﬁéﬁ‘l treﬁ it he treatment .of SARS in a patient.

I o eTLodinEidtitr efB6dikiA%E Aid @Ved@ibﬁ‘fnkcﬂ%s a%netH@dﬁ'sﬁﬁ’g SRidtically -
synergistically effective amount of - |FN-a and [FN-y in the treatnent of

" SARS i n- effesdivie @miount] of IHHER@EN@WMHSUS Iﬂﬁéuland'élﬁ‘ﬂﬂ'on ﬂmtmatmgs 08 SABSHB@ usi ng

a synerqgistically.eff ye an onse IFN—Tlnthe
treat/rreng Aﬁ‘sﬂsﬂr}g% eé'ﬁtg to H’f@ﬁg P\agﬁegﬁﬁkég_ syﬁ i%Cal |y
ef fecti V&n@ﬁﬁ%bb@ft 1%6@&@@@31&@@@%1@&@5}@! soNputansbubiyNd, qods ik, BEY, L8yv,0r

~use in the nethods of the_ invention.is provided b%[ a dosage . ratio of 1jig
CIFN: 1099 WthreeNimyes prreprthyergs mgmthiyeerder ARy sbsieabal roalinuausly %ind

| -ung"'ycosx&s&l‘a&ﬁﬁﬁtaﬁbmat&%ﬁﬁtdt 9%?@@9%%&5&@%@@@@ ?afi des

a net hod UsIng a’synergistica ect1've "anount ensus: -
| FN- a anabdufbb fgiofi diugepet demtdeFﬁﬂ-yosubSéﬁﬁeouslya;doqbd eivt, biwordosy, ﬂgee tlmeS

“adnministering fo. the patient a dos | NFERGEN(r) cont ai ni n .amno
of  abouPermepthy raeaupﬁﬁb o P efsugtqea 43&00@!8&@ 't\# OF RPFEREENY ;19 the dem
subcut angoysleys cﬂ%atldipd tiw, biw, gw, qow, three tinmes per nonth, once -

,nDntth, or. per day substantlally continuously or . 53
[00242] . In another embodiment, the invention provides a method | usmg a synerglstlcally

eﬁectlve amount of INFERGEN®consensus IFN-a and IFN-y in the treatment of SARS ina -
' patlent compnsmg admuustenng to the patlent a dosage of INFERGEN@ contammg an

amount of about 9 pg of drug per dose of ]NFERGEN@ subcutaneously qd, qod tiw, b1w qw,.

| qow three times per month once monthly, or per day substantlally contmuously or
.contmuously, in combination with a dosage of IFN-y contammg an amount of about 90 pug to
about 100 pg of drug per dose of IFN-y, subcutaneously qd, god, tiw, b1w, qw, qow, three

.~ times per month, once monthly, or per day substantially continuously or continuously, for the
desired treatment duration. _ |

[002-43]' In another entbodiment, the invention provides a method using a synergistically

effective amount of INFERGEN®consensus IFN-o and IFN-y in the treatment of SARS in a
patient comprising administering to the patient a dosage of INFERGEN® containing an
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continuously, in conbination with a dosage of IFNy containing an anount of
“about 10 jig to about 3-00 g of drug per dose of |FNvy, subcutaneously qd,
god, tiw, biw, gw, qow, three tines per nonth, once nonthly, or per day
subst ant iaggopyt @f@bw&%&mfydmg recivse olINFARGENS, subetadesistyagd, hodaiwbis,

duration. 24 I.n._anot her .enbodi ne t he ,inventiqQ rovi des_a met _hdd
-using a %gggi STECAPTR P W&vaemg n?rwdﬁhﬁ%ﬂéﬁm%%lﬁéoq FN-a and
| FN-y M chinions) iRBinbafatiSARShi atlBageRAUFIRAL conRiMng & &%&H@fﬁ%&k%{i &18 u% 0

- o]

" the patient a dosa(};e of I NFERGEN(r) contai ni ng an anount of about

~about 9 gbowR0AngHT drig res deseait IFNFERGENEnyousligph godrtbadswyqwdiovgdatee t i w,

“biw, qw, . hr ¢ ' t ce mont hi or. per day substantially -
conti nuoﬁlgr%\élpglb% on %’%%gﬁ%ﬁ% (iq:r?P%{: g%lé{lrrﬂfgtta?tgai}vﬁoflﬁﬂ oualggéé:gntgﬁzop;ﬂhf?r Hle.f : '

~ cont ai ni desired teamoent dofatiombout 10 ig to about 100 g of drug per dose of - .-
: IFr\I-a/mﬁaﬂbc'ut aneously- qd,. qod, tiw, biw' _aw, -qow, three ti-jnjegmﬁer month, . -

onc&0248ht h| y In grothyaembadinsnb tha v eailonprevaes awneied ysiog 2 sprergistieslls| y, f or

t he desi AL &1 0 ‘ et odhe.
“inventi oEﬁgﬁt%?jﬁ%ﬁg&nﬁtﬁgéﬂeggﬁggg’g:sfg%ear Aé{asl?ﬁg%ﬁe{}e g%gﬁ%%ﬁ%umn% of -

. | NFERGEN§atjenh nerepssisg hdihinistexing tb fild- patient o dusager fFBGAted EorSARGs IFN-a& (PB@-i ent
conpri si mni.stering to t patient a dosage.of | NFERGEN(r).-containing
can amunﬂg@f’ iypng afliag".)@f‘t ‘b‘?@@u ‘t:lﬁg trdaui0 ng\F‘E@@\RIPWP agigiyvcieltmen desey .

- qd, - qod of PRI CHENY: ‘ ' ' AR g Mb¥natih PET
oy sunstERE R uetianc i b e Reh Bl . b O o oh |
dosage ofvithENotal weekizidnsagg of FFldymontaingig abmndunt Of gbaub30 aptuisbom01 0D pafofdrug

‘per. dose;of IFN-'y,. .subc isly qd, god. ti W Qv e i e
per. mont Aruegine sk i AR E R BBty s bordiph o o ¢S
cont i NUOSsan(ibRY coiBuBEs) 5AGnink6 BB, Tk dbiad i@RmehQARAZR, | N another

- embodi ment, the invention provides a nethod usi n‘%ga synergistical ly. .
ef f 20k  anplmunasher erpbodiomnt. e bredioapsovidey aamethad nARG 7 synergisticallyeat ment

of SARS | : Ly AL S L kRSt ernimg. o 4h tie osage of

T NEERcEN T s RS FARTER LARAGTIN FlagPld bbb lin kS grace ©

| NFERGENpatjent serbptiding sditisisyeriig to tachatitnts, ddshae, of PEG yigted\corsbiisae IEN SPEgRr
nonth, o nonthly, -or per day substantially continuously or . . S
_cont i nuo&dTy) contaipigaEn amonstPigeY 1§ ede aheutart nerdd (IFNAminp asid gveight @fbunt  of -
about 90 38t ) Pt el : ' mE; eously qd, .
god, tiwfigsié3 i ﬁpﬁ%&@?{é}gﬂﬁg%t?%gﬁ%l gehgqg‘g’sﬂﬂrf%ﬁtﬁﬁeﬁ%ﬁ}é@%%% %Py } 6?’? per day :
~ subst ant cahbypattenwithadotsl weakly desage oilifds} yontdiomgtahemotatfiabdut H063tgnent

duration., . 243] ‘Ln anot her, -emhodi nent, fhe.invention proyvides nethod .
o ng o BRE00 Bk o At BEps B vaed ot e B e RSN pR SRS Eh sod TR and
| FN--7 i nog hﬁ)staﬁﬁﬂlmﬁgﬁéé&lﬁ%oh&@u@@;f&% deSRH trSdtRontakiftidhst ering to the

r ' ’ . o '

“patient a dosage of IN ) contaihing an. .
[00246] - In general, a synergistically effective amount of IFN-a 2a or 2b or 2¢ and IFN-y -

suitable for use in the methods of the invention is .;-)rovided bya ddsgge ratio of 1 ﬁpillion Unifs‘ |
(MU) IFN—(; 2a or 2brnor‘2c : 30 pg IFN-y, where b‘oth IFN-0, 2a or 2b or 2¢ and iFN—y are
unPEGylated aﬁd unglyco.sjrlatéd species. . _ '

" [00247] . In another embodiment, the invention provides a method using a synergistiéally.

 effective amount of IFN-q¢ 2a or 2b _of 2¢ and IFN-y in the treatment of SARS in a pati;snt

comprising adnﬁrﬁste;ing to the patient a dosage of IFN-02a confsaihing an amount of about 1
MU to about 20 MU of drug per dose of IFN—a 2a, 2b or 2¢ subcutaneously qd, qod, tiw, biw,
or per day éubstantialij continuously or continuoﬁsly, in combination with a dbsage of IFN-y
containing an amount of about 30 pg to aboﬁt 600 pg of drug per dose of iFN-y,
subcutaneously qd, god, tiw, biw, or per day substantially continuously or _continuousiy, for the
desired treatment duration. '
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54 anmount of about 30 ttg of drug per dose of | NFERGEN(r), subcutaneously
~qd, qod, tiw, biw, qw qow, three times per nmonth, once nonthly, or per,
day substantially continuously or continuously, in conbination with a
dosi§248)f | FNmanothet anhwmgleamtlanommﬂomprmfbhsa rﬂ@m)dmsglga)synmtgmmbal:&oo Vg of ,

d f 1FEN h
0 s peTnn Aroun ST o 5 2 and g ot Bineriar o) SABIh adetisry or
_cont i nuodesdptisidgQidntifi@tering @ﬁ‘ﬁllerpﬁﬁleﬂt ﬁ%sd@@f[ﬂm—"a@ﬁ b&ﬁmnﬁ%%‘bﬂi’ouhﬂo%‘aﬁm r

enbodi ment,” the |nvent|oa5)row des a nethod usi. ng a synergistically -
‘ef f ect | VUnofsinag perfdoped)) ItaY-edacnercdesubeutmonsiand, qo@NaY, biw, phpertdagat ment  of

ey af A SRAN oA PReRATER Reh Bk bl o SSRRR e (o

about 60anggna@int 6f NuatOMpg atdithg \per ¢ue oﬁﬂ*N—ﬁﬁosiﬂcutaﬂdouEI?%dc‘dldﬂ\hw biw, or per

subcut aneousléﬁ_g gow, three tines nmont h, or nonth in conbi nation -
S with-a t&wapb willycas@w@s forpmwos%mfaﬂhpﬁgwﬁtsﬁmﬁ disptiomont 30 gg to.

ab 00

sugrgut arleouslglysi}aﬁémgf &gb&oﬁﬁl\?vﬁpg{ré %%nﬂbl\( ang I a: Igyas%l%%%nuodsl y or

- cont i nucaffective fmourtt loé IIdsi 2aowt %rwablandlIFquthedreatxﬂﬁﬁaﬂSARBnnapoﬂémr _ .
‘enbodi nent, the inventi.on provides met h si.ng a synerqgistica

“ef-f ect | VEORSIRERIGHNISERDE i1 g e adomee) gﬂﬂﬁ "O4A BOFERINE anAmayat ?é@&?ﬁ%t of
SARS i N R} GairhEPer REBF Im-ﬂQéaﬂﬁ&ﬁc%sédtMthy GhggdatilveRia ?figtg -

. PEGyl ated consensus | FN-a (PEG CI.FN) contal ni-ng an ahount’' 0 18 fig -
t o -aboutsubstanfipllyfcoglimudualyi moomwuslm igleombinationl psth acios@@f OFIRHY, containing -

"~ subcut aneousl thr time nth, nbi nation .
TR s B 00 R b R SpsBSRIIRA e Ran e snd. BrC R 8, o
about 3Qﬁyfshﬂst&{tlaﬂ§/‘¢6ntﬂﬁfou¥.¥?%lﬁ coitinlbidl ¢l Fr the Fesireddivatticnt Bi@dos ubcut aneously
tiw,_ bi'w, -~ or substantially continuously or conti nuouslaﬁ/)r for the
y

| des[ﬁlg%‘ip]t r eatIpfanether erobegdiment, tHeduyepspn proviflen emathodusingresygrrgistic

ff -

ef f ect | varampbo o BHCA SPse P oAATrAS 3 e e NLLARLE ofSARSR AN

Uni t2 s (ﬂdti?ng\iaﬁpmsﬁg ﬁfnlélgbteﬁh% #cthe pafent a@osdgbloyPEM@odﬂnmhﬁ?oag éjfai%uﬁt I2b '
C a un a ecl es n

: gﬁot her %@B%ﬁ to @H’é‘%ﬁ%’&a?? gwgsﬁb S&@ﬁ E&y@eﬁaiﬁs‘%sa yiequaly AWy 49%s i cal | y

ef fect | r@n epsoha\b@mgﬁmﬁf ir? orbindforAWDith b EREDNwdoRy! diSadd RGFRENT. Of SARS‘

in a. patient nprising a stering to pati ent age of | FN-a2a’
cont ai n|qrmgtaamngamambunﬁofabmut%]ug\iblabwtdl;ﬁﬂ@tngﬁf dmjgcpr[erwcel@dnﬂmsubmhnof |FNFa

2a, 2b.o ubcut aneous tiw - ubst ant i I |y
RSP TR R LR R SO R R T
~cont ai nld}gzogfmﬁjmlgnforgie SRAM trémehidikRigabout 600 g of drug per dose of
lFN_ﬁ subcut aneously qd, qod, tiw, biw, or per da substanti al

~conlf 21ii|dusl y Iranoihar embedisient, fegpvenkien provides a method using a synergistically
' - effective amount of PEGASYS@PEGyIated IFN-02a and IFN~y in the treatment of SARSina.

'pauent compnsmg admmlstenng to the patlent a dosage of PEGASYS® conta:lmng an amount
of about 180 pg of drug per dose of PEGASYS®, subcutaneously qw, qow, three times per
month, or monﬂﬂy, in combinatio_u with a total Weekly dosage of IFN-Y :containing an amount
of about 100 pg to about 300 ne, of drug pei' Week administered in divided doses
subcutaneously qd, god, tiw, or biw, or adnnmstered substantlally continuously or
continuously, for the desired treatment duration. _ '

'[00252] . In another embodiment, the invention provides a method using e synergistically _
effective 'aulount of PEG-INTRON@PEGylated IFN-02b and IFN-y in the treatment of SARS -
in a patient comprisiné administering to the patient a dosage of PEG-INTRON® containing an
amount of about 0.75 pg to about 3.0 pg of drug per kilogram of body weight per dose of PEG-
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desired treatnent duration. 55 [00248] In another enbodi ment, the invention
“provides a nethod using a synergistically effective anmount of IFN-a 2a or
2b or 2¢c and IFN-7 in the treatnent of SARS in a patient . conprising .
adni ni st BYTRGNG subatprvusingwaqaiwshge tiofes ipENmagth, combsthly, ingeombimationwittof

bout J of f I.FN-a - b | god,
T b e et RE o IRRE Bl G Afionbe By ST b Ao e dlpred”
conbi nat panveskiainanierade dpfiddddiss wBRkAMJILEY dqd,af?bc@-mu&t itk oPRRMhistP 9 of
ot

drug per -dose of |FNvy, subcutaneousl éjgﬁl qo w, biw, Or per day
. subst ant féhstaptialbhedniigaensly ororont ayavistyu Bu she/desired trestmeniediratia. t r eat nent

durgiahyasy. [O ‘n.an e nbadi.ment . .the inyenti.on provi.des.a method
el Lo A R e L R R
in the t effedtive ainooht GARS-INTROPEPEG ] ate@ OFIR 25208 TFINW iR it tdatAcht b SKRS. -
. patient a dosage of .| FN-a2a contai niing an anount of about- 10 MJ of drug per

~dose,  of I Fpptighbeomprising  adpunisierag taithe Pasey aglosagged PEG-INTRON® epntainipg day

- subst ant j, 3 ( i+ UOL oYsT M W ianat | Mot dosage of

FRy conraik o B 1 Y orRl pEIogRgHE bl g YER O P R SR

subcut anstbestayeapdly qyadiow, three tilnes\peranomntieror ntlayhlg)ihsombidatibh witha@nbtahuousl| y-
e desired treatnent du ion. [00250] I|n another -

g:rbgg P}é}?{?&&? hésag% \%F#IT?‘& (FOPPBRERISATAOURE OhERP U é 8&5859 ApHES Y ieg ‘Pfrc]‘HPg per

el et | vioammupsthe CRCATIA BRSOtk SN A 43N, drEM L ol et ront

~of SARS ina patient: conprising adm nisteri to the patient a dosage of

PEGASYS( substaohially ¢ontiguensiyeroontinusfuskybfontheodespredtremaniodiat®®0 ji g, of drug

. per  of P YS(.£), (Subcut.aneousl y e Je) th J.imes.per nonth, or -
ronl @I58 T CTR Rt AR SRR il Rl omyel SRS R e LSRRy Rl an
-amount  ofn atiMidnaBéntivifl dgenehqiddedtoQRY of theofydTug TREE INBREfRENTESbEr €d 1N

. divided doses subcutaneously qd, qod, tiw, or biw or adm.nistered .
subst anit #genisy and s dypellduisriprongeceptonapenigiunerptharenies oreonbivation therapigsment

- durationg... k002811 1 n another embodi ment, the invention provides a method
using a synergistically effective amount of PEGASYS(r)PEGyl ated | FN- a2a

and IFN-y in the treatnent of SARS in a. patient conprising adm nistering

t o fgeasslat i enWhiledRSH@Sen® invREGIES (bedn 0B Wi réfrefddd ke spéifigbout 180 g

- of drug per dose of PEQASY%&r%), “subcut aneously gw, qow, three tinmes per
month,  ofmpestimenty tharepfcis showld be wrrdersteor by thesekillediaiths/artdhatipsioys changes,
contai ni- . - " f ek
G ni o ARy 88 pRAE A coniPilePaY bf Wbt SRR tbitynrofl kP
adni ni st ssopel ofthb Sivantion Inyadditivn, many slodifivaticmsthinbonalieyto ddapt 4 hetiddsi red -
treatnment, dyration., [00252].. I n another enmbodi ment, the inventiaon provides
a met hodSHeHARy mateRA cSAmRASIHOR Of JraliFs BERCE e PEATBIFCPAT SioRe P Rrrabigctly pERyfitat ed

| P a?b ﬁﬂpscbf%ﬁ’thb BrdsB ib¥eRbAEAl sﬁ@h éﬁa?ﬂcaﬁonfs are intended to be within the scope -

of the claims appended hereto.

57



"~ Type 111 inter

in a patient conprising admnistering to the patient a dosage of
" PEG I NTRON(r) containing an anount of about 0.75 jig to about 3.0 g of
drug per kilogram of body weight per dose of PEG 56 | NTRON(r),
subc.ut.aneously qw, qow, three tinmes peCLsmsth, or nonthly, in conbi nati on
with a total weekly dosage of |FNy containing an armount of about 30 gto
about - 1,000 jig of drug per- week adm nistered in divided doses.
. subcut aneousl y Wfat ig@dimddi% ©Or biw, or admnistered substantially -
~continuously or continuously, for the desired treatnent duration. [00253]. .
- I'n anot her enbodi nent, the invention provides.a nmethod using a

synergistically eff v nt- ‘of PEG lated | FNa2b and
1FN.--y in theylrr t‘éferg'r? gp%gﬁ\%%acqrﬂnaémﬁﬁf&%ﬂ% @ﬁ%t@qdﬁé’%ﬂ“ﬁr stering = .
~to the. patauﬁﬁrhstanﬂ@wﬁn@lfwdﬁﬁpmimaﬂmﬁaﬁr&fwlwg an . anmount of - ‘about 1‘- 57
.g-of drug per kil ogram of- body weri ght per dose of -PEGI NTRO\I(r) : :
 subcut aneously gqw, qow, three times. per ‘month, or. nonthly, in combination -
with a total ekI unt _of about 100jig
- to about 300 g\ﬁgf dr ugq%éelggdgd%l\%)n@h%?s%er Q%@Qld%él}\laﬁs”%g?%@%e toa S
~ subcut ane@usdnyviash, agdthe TFNVY, is@tmiiivtered rwithisl 04 hineks of ethosarehis Hﬁrﬂotc&ia’vh‘us
-conti nuously or conti-nuously, for the desired treatnment duration. [00254] .
. The invention al'so provides nethods for the treatnment of SARS in which _
(therapy with an addiyeaahoddtdathd BlwiR rheuedlmﬁ%g%ear bed B Type | or

eron receptor  agonrst an Int er ron recept or :

agoni st neouinhenap bedsthelF ensiadministeret] vethip# & hourd ef exposed tadewerona®ab5]
Whi [ e t-he presént invention has been described wi.th reference to.the o
"specific enbodinents thereof, it should be understood by those skilled in
“the art that vay i oUSTHehARBRSof dih DYHRRGR tRNAORkLMY: 9B PeifR¥edB a
_substrtuted wi t hout departing fromthe true spirit and scope of -the

i nvent i on.cotonaviges, endhe IRryisaduimistersd 78 hoursdy 35 alaysaftts exposuttdptthe

: partrcular si‘tuation, material, conposition of natter, process,.process i
. 'step or stgpgw{% t he Ob] ective, spirit and scope of the present
_i-nvention. Al such nodifications are intended to be wthin the scope of
the clains appended hereto. 57 CLAIMS What is clainmed is: 1. A nmethod of .
treating a cor@navi r&r@leﬂwﬂé’étfﬂiﬁlg%%Oﬁ?é’ﬂﬁ@wfmrﬂ@m@mdd@mmS%er| ng to
an i ndi vi . ect.| e nethod of claiml, - ‘
-wherein t%eug’il'%lgt?{}l?%{o Hﬁl gg%pﬁe%gg%%&m%mc%&onavr rus, and the IFN-a is
“admini stered within 24 hours of exposure to-the coronavirus. 3. The met hod

of claimi1, wheernther vi dual sbeen exposed to. a
6r - The me oci tj c aLJJm 5; w%ere?n eem 1v£5dua1 has been exposed to a

coronavirus, and the IFN-y is administered within 24 hours-of exposure-to the coronavirus

7 - The method of claim 5, wherein the individual has been exposed to a

coronavirus, and the IFN-v is administered within 48 hours of exposure to the coronavirus

8 - The method of claim 5, wherein the individual has been exposed. toa
coronavuus a.nd the IFN-y is admlmstered 72 hours to 35 days after exposure to the

coronavu'us

9. A method of treating a coronavirus infection, the method comprising
adiministering to an individiial an effective amount of IFN-y and an effective amount of IFN

Q.
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_coronavi rus, and the IFN-a is admnistered within 48 hours of exposure to
“the coronavirus. 4. The nmethod of claim 1, wherein the individual has been
exposed to a cqronavirus, and the IFN-a i s adm nistered 72 hours to 35

days after expdSure 16 meathod efslaima; whesein the indimduplduns beert ¢1@asadﬁg aa
T ndt v dual AR e b PR PGS S BT Aol P ier e n

. the i ndi vitkiedromedrubeen exposed to a coronavirus, and the IFN-y is

‘admoni stered within 24 hours of exposure-to the coronavirus. 7. The method
‘of claim5, wherein the individual has been exposed to a coronavirus, and

the 1 FN.7 15 adTi i syerhod 423 e Syl BYRBRLIE 1L HhBgargnavi rus. 8.

The nmet hod of- claim5, wherein in IVI has been exp

" cor.onavi r gsronavigus; hed ﬂEfIFN ¥ andaliniFN-g tasy mmmﬁtdn@ims}mmsaﬁnufha;f&xpcﬁm to
exposur-e. 4,0 the coronavirus:. -9. A nethod of treating a coronavirus . .
“infection, et‘f‘i)ém??é’tuﬂﬁd conprising administering to an individual an

ef fective amount of | FN-y and an ef fective anount of IFN- a. 58 10. The
met hod of claim9, wherein the individual has been’ exposed to a

cofonavi rus, ané- t hdhemeodafelaime, wbrrein teandividialles Geatexgosdditn a24 hours o
of exposurg N v The, et wherein the :
i ndi vi dual® "5’9""%%}1&@%@3@’&{# sthe, cgraf)en%d\wlpﬁgered ﬂ%h‘%‘ﬁ%{()ﬁziﬂa}fs Qﬁ?f the IFN-a -

are adm niegpesusckouhd CoronaAdrubour s- of exposure to the coronavirus. 12. The
. method of claim9, whereinn the individual has been exposed to a :
- coronavirus, :and the |FN-y and the | FN-a are adnministered 72 hours to 35

days af ter exqgsurﬁg@%aﬂkfa 803 biin A8 IS BE Y OL SdiBgus

wherein-the IFNFa a réamnlstered cut dneo

nmet hod - of stbaatdneogslsever e acute Tespiratory syndrome (SARS) in an
“individual, the method conprising adm nistering an effective anmount of

- IFN-a to the individual .. 15. The nethod of claim 14, wherein the |FN-a

-i's adm ni stereqqw t IHﬂie@lﬂdQPHEa?tlng%EvérQﬁc@@%ﬁfrﬁﬂﬁﬁsyﬁ&ﬁé@msgFﬁ’i aff SARS in

the individual. 16. The nethod of claim14, Wherein the N-a“i
: adm ni st emjhmmlalhthn m‘mhqﬁﬁm@nsmg adnumstennganeffectlve amount of IEN-o to the -

md1v1dua.1

15. The method of claim 14, wherem the IFN-a i 1s adnnmstered within 24 hours
of the appearance ofa symptom of SARS in the individual.

16. The method of claim 14, wherem the IFN-a is adn‘umstered within 48 houIS
of the appearance ofa symptom of SARS in the mdlwdual

17. . A method of treatmg severe acute respiratory syndrome (SARS) in an
md1v1dual the method comprising admuustenng an effective amount of IFN“Y to the
individual

18. Theé method of claim 17, wherein the IFN-y is administered within 24 hours
of the appearance ofa symptom of SARS in the individual.

19. . The method of claim 17, wherein the IFN-y is administered within 48 hours
of the appearance of a symptom of SARS in the individual
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of the appear ance of a synptom of SARS in the individual. 17. . A nethod of -
*treating severe acute respiratory syndrone (SARS) in an individual, the
met hod conprising adm nistering an. effective anmount of IFN-y to the

i ndi vi dual 18 2Uhe netethdd of tredtirignedere awﬁteﬁﬁpﬁatbﬂesynﬁi-\im’e mfﬂi&iﬁt ered
within 24 _hqurs glre t he qilé)pear ance qf a synptom of SARS in the individual.
19. - The YlﬁB’d OMPISEAJSIAISEREE PRREGCYVS amennheisFateandwn hi n 48

“hours of- e%&lmﬁwﬁwgt&hﬁmﬁﬁ mof SARSin the individual. 59 20. A

met hod of treating severe acute respiratory syndrome (SARS) in an
i ndi vidual, the method corrprl sing adm ni st erl ng an effectl ve anount of

I'FN-a and an effectl e N- J.ndi vj 21. The. net hod. of-
claim 20, wherdin t r?gm?"f#e:) P‘é ENé’d?ﬁ % ¥ dre YrpRistered;

“hour s of tvn@u@m)ﬁaﬁxaeme%p@ar@e%r@ ﬁto%mshhﬁle'lﬁtﬁ{riﬁhﬁiual 22. The -
- method of '"claim20, wherein the | FN-a-and the IFN-y are adm nistered -

“W t h| n 48 hours" of.-the appearance of a syrrptom of SARS in the individual." .
'23. A net hod of red Ln sk dev v -
‘acute,  respi ratzory ?}%‘ 5’?%1?‘?:936?%%) #thﬁggﬁ q’%ﬁ% 4{?‘5{% ?Cﬁg to
“the. i ndi vivdihit 4&Hour@5fﬂﬁta F@:m‘euﬂh syﬁl ﬂoﬁbbﬁsmgmmemlbﬂdalof reducing the.
ri sk that an individual devel op severe acut e respi ratory syndrone '

(SARS), the net hod conprising adm nistering to the individual an effective '~

- anount of TFN-yg 254 Al %?%ﬁémé%ﬂatta?ggﬁg@%a{\ﬂﬁf %@lﬁ eyl Gyl wi Il

devel op severe acute Tespiratory r-ome corrprl sing -

- adni ni st eréspiyatooy $ydramel{SARR)athe aethéd @thpristngeatininistesihg kd-tHedndindualrin

- effective unt of IF . 26. The nethod of any one of clains 1, 5, 9, 14
17; 20, aﬁﬁn‘g?e?@omh? % conprising administering an effective anount of
.a nucl eoti'de anal og or ‘a nucl eosi-de anal og... 27. The met hod of any one of

~claims 1, 5, 9, 14, 17, 20, and 23-25, 'further conpri si ng admi ni stering.
“an effective aRdunt Pomeﬂaiodaﬁ'rerdming the2gsk tiirlemnedinsdabiiladeyelbpeeade achmd: s

' Il nt4 er f9 erl ghesl%%@t%?y sy2n omé (%)2’313 H\{\QEOEF co%ﬁr*ﬂ;?ng aldllznl\llfuastelnig ?o &%?Sﬁv%%% an - -

effectlve amount of IFN-y.

25. A method of reducing the nsk that an individual will develop severe acute
' respn'atory synd.rome (SARS) the method compnsmg ad.rmmstenng to the 1nd1v1dua1 an

effective amount of IFN-a and an effective _amount_ of IFN Y.

26, The method of any one of claims 1, 5, 9, 14, 17, 20, and 23-25, further

- comprising administering an effective amount of a nucleotide analog or a nucleoside analeg.;

27. The method of any one of claims 1, 5 9, 14 17,20, and 23- 25 further

compnsmg adm1mstenng an effectlve amount of nbavn'm

28.  The method of any one of claims 1-4, 9—13,' 14-16, 20-23, and 25, wherein the

IFN-a is a consensus interferon.
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