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HEPATITIS B VIRUS I NFECTION Priority Cains [0001] This application clains
t he benefwO 20f1/g8e330rity from-U. S. Provisional ApplicatiPpom/uSesioab2smp.

61/ 291,728, filed Decenber 31, 2009, the entire content of which is

i ncorporated herein by reference for all purposes. Technical Field of the

I nvention [0002] The invention generally relates to conpositions and

met hods for treating hepatitis B virus infection. More particularly, the

i nvent i QOMEbSTESNCOA HDad BT Ag e paRi TRSABINGHUSE A Nfles 3 vIR@RMNFELCated
conditions in humans using uni que and synergistic conbi nations of

| am vudi ne and adefovir that are gleshgragistso maxi m ze favorabl e therapeutic
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of horviredl @aensed. ncl udi ng humans, causes hepatitis, which is an inflanmtion
inthe liver. Hepatitis B ii,ggggﬁggkp%%%%Qg&&%k%ssue wor | dwi de and is very
common (pandem c) in parts of RS A ENY rea Th particular. In China, for
exanpliegn2aborte idd%nabn drerally esiakd ropopibatibennanetdols tnealdsyhepnifrie 6 @ehsW t h
FIB V, and are persistently seropositive for Has,/ surface anti,eq ‘

(FI Bs A@??E% TPBISHHAT AW PR HEY RS NG iR P e B (‘Bﬁt‘%ﬁﬁﬁ‘n2ﬁ8§ ated

ser oeRLAeN:RlLiQ8HEAls (SHE VRN uO By RBYerd e 64:h0Ratl s ChiaR@udinRGEQREHIRG: &8 drbe
Wrld Health O ganization (WHO), there are an estimated 350 m|lion people
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liver di sease associated w th chronic HBV infection. ronic hepatitis B
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al pha-2h (lntron-A, .interferon al -2a and pegyl ated interferon al pha-2a
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chem cal .name of | am vudine i 2R ci §)-4- am no-142- . .
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Adef oviF§Vil gibg ORIl envaRPa sy eI oAbl T BES B D NG SIHHAcE tanat Ggdingayf and
approved, by, Lhg MR cofiDA for the treatment of HBV in 2002. The chem ca
name of adetbvir dipivoxil is 942-

[ [ bi s[ (pival oyl oxy)i net hoxy] - - phosphi nyl ] - net hoxy] et hyl ] adeni ne. 1|t
contains two pival oyl oxynethyl units, nmaking it a pro-drug form of
adefovir. Adefovir dipivoxil is nost 8onnDnIy taken orally once daily as a
10-ng tablet, the regul atory-approved dosage regi nen. [0009] Both | am vudi ne
and adefovir require intracellular phosphorylation to their respective
active tri- and di- phosphates, which conpetitively inhibit the 1113V DNA
pol ymerase and result in chain term nation of nascent viral DNA



[ 0010] Drug resistance can energe after treatnent of CHB patients with
antiviral nucl eosides and nucl eotides, particularly during prol onged

nonot her ap.20/M8k3ugh short-term -therapy i s feasibl e i RCTAISR@E0O6254bgr oups
of CHB patients, prolonged therapy of two years or longer is typically
required for lasting viral suppression in nost CHB patients. Drug-resistant
variants of HBV emerge nore frequently in patients w th subopti nal

suppr '.n, BV re ton in the earl of tre tnent ue.to
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been &cifajld Et‘t"“ﬁtiéfat p»@%t Jeresnesiiemectpighgid e porerpedtiaseibedesgre found

| am vuding:da M. dga;t@me or Yids@broBRRGHE SniMdalks Wﬁ@ﬁée@@ﬁqtﬁ&&lgtﬁﬂﬁgk 0 VO
2011/082331PCT/U82 062547 resistance to Iamvudine are detectable in
sone ﬂﬁﬁ?vﬂdﬁmertreated CHB pat|ents within the first 3-6 nonths of

treat Goe increa i ncidence of

o vl aSr ORGRTE e BB N eRORTR B Roh A Rbpany e B 0505 of ar
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Virolo S14 05)). Dru reS|st nce to
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encodifigadel( utadMsRR1 B8 thnS B USAGE nlilBtoYd MLPR MRtifo dgsat:ethuatdi n the
conserved catal ytic domain of the viral &)Iyrnerase/reverse transcri pt ase.

[0012]1‘1WT1F}e&WF¢ at aregEEeRd cdcdveny ﬁ@%@d BN sl ower rate in the first
year ?‘b r1208f,0v Jtnedla?ht\/t%t de: m’éﬁBE t%%c}’t% 218 9 A 85198k ANGE 1.0 ?hgef ovi T
ear IS su stantral, ‘about positive patients and 29% i n
H BeAgnnegaﬁnﬁeﬂpamn@mvsﬁiBNﬁh@@khnmaemn®¢iJmhoﬁgwwepﬁueﬁ#i@aeyiaad safety
of ad vir dipivoxil, .for .t ne, of he atiti sitive
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d|p|vox|4 % HBeAg- negatlve chronic hepatitis B fbr up to 5 years"
Gast r &t &P &YV 2006, 131(6): 1743-1751.) [0013] Emer gence of resistance to
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replication, which is detected as rises in previ ousl y- suppressed serum HBV
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cl earance of HBV infection to clinically-insi nlflcant | evel s). Wth the

adventBe Hedhdiagfenplats Which sumretfudy sthabiciee Fate SNAprdy %W@e&fééeu%fn

| am vydiiRemnather aRYenhasipeen avoi ded. This has made | am vudi ne a

subopti mal drug against H P,/ when used alone. O note, despite the
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recen ears .sone cl|n|C| ave a reduce the of adefovir

om0t HUP ARy ARG HAVR T G RRaTY B ahes TagERrLT arvheal B Uk Pafies of

vi ral fftﬂﬁétﬁi&ia;ﬁ\@&m!s ~Eth RRSERRAY bEpptBacac! HH®)regndudeRAROMEE rlivgiswoxi |
(Viread). % It has been shown that putants resistant to |ani vudine
retai e %8%6%1? qopEgpat YRRHEAEY PEI P SFISEEVRTSWT OTHTE Walgeredi t o the
appr O%g&nmwtﬁsrheaéduﬁgtgp\%tal SuPrihd dRad AMdhng tﬁe@ﬁ"tt@ﬂﬁ@%ﬁlt,by adding WO
2011/ 082331PCT/ US2010/ 062547 adefovir dipivoxil onto the lamiv-aline
treat aghtl]r elgérwémmv@i didnareyistagdde bimivhamioludbere 2 thepaginidabsbselriotised in
patie e\ e j cey e d that,
o anty R pPELFLARCS BRMARE b hED SRR AR A kAt SR

| am vudi ne mnth adefovir deIVOXI| has not to date resulted in additive or
synergistic antiviral activity, for the conmparison of results with

| ar ni vudi ne plus adefovir to | am vudine al one, and has failed to adequately
prevent the emergence of resistance to |ainivudine. (Lok et al. "AASLD
practice guidelines. Chronic hepatitis B: update 2009" Hepatol ogy 2009,
50(3): 1-35.) [0016] Wth years of clinical experience in thousands of

pati ents, both |am vudine and adefovir dipivoxil are regarded as generally
safe and mell tolerated Fbmever prolonged use of adefOV|r deIVOXI| at
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[0019] In one aspect, the invention generally relates to a pharnmaceuti cal
conposition for treating hepatitis B virus infection in a human. The

phar macewDcal/msedsposi ti on i ncludes; a first active phaPcRasati0neds47

i ngredi ent consisting of nore than 400 ng to about 1500 ng of | am vudi ne,
(2R, cis)-4-am no-1-(2-hydroxynethyl-1, 3- oxat hi ol an-5-y1)-pyri m di n-2-one,
or a therapeutlcally equi val ent anount of a pharmaceutically acceptable
salt or _.ester ther econd ctlve phar tica

consi SETTGOr HBBHE T g S CABn SortD PG B oA DI dr S pai Do -
2011/ 8233 PGEHS20 11 00284 Tacre reasingly common after that, The incidence of lamivudine
bls(plvaloyloxynethyl)§9 [(R-2(p osphononethoxy)ethyl|aden|ne or _a

t her apEIIEAIIC{PIRE (T Pl ienon SFBSHEY 8P 17 haF PhEERa eir1ty % deprapt 6f sal t or
ester &1@1@5@% thc{ ?Q 2@]1(;‘& g/ Wﬁﬁaﬁm%&ﬁ@&t §4 Qflmﬁ h p}‘» Fs\{@mswﬂ%oéh% ]f)hfg,St
active 1ngredi ent consists of more than t o ‘about
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g‘?cggg laglii?r(%ck id ani%gi c%%trg t‘xﬂ%ﬂ?%@&ﬁﬁ?ﬁ%ﬁ'&tg b\gitﬁzg(ﬁ% qu Qe%éd C; ta%w@grd%%la%n}tﬂ 6|0|nSI sts
eqU|vahehmﬂﬁnmunhrnﬁmaumhamnﬁ@eut|calIy acceptable salt or ester thereof

[ 0021] preferred enbodi nents, of the inventio i.rst active
ngr edP e CORLPHEL T TRE G IB0b " b 3ot BU0 1Y 6h YAt B g

t her apUtvsad vy ragui vakend @ IRURE 83 RaRhasmBesul,i: &&hﬁ'%“@ﬁ%@%&ﬂﬁz@' t or
ester thereof; and the second active ingredi ent consists of about to
about Pt W 2 eindified ciegpiieel ien%r<\«&mﬁq¥§i« #pbut-Pekiersy egtfﬁ%v‘“é]de“ﬁ?e@ﬁfount of

a phar,geeevhitakl Yo aeeepkabli®r 8ad:lii of c%?&%f AB8REChronk 80%AkIs bR FROMBIogy
preferred enbodi nents of the invention e first active ingredient

consi SP83.9B(1gP& TehHamdagenmyeteb “abovir 30N oyt B Jtad Vb Aengdernptherapy

t her apaut N Il c £salt or
et or T HoK SR YR E! AR TP Ol B TE U L B M RPN o
aboutzaﬁﬁg%aﬁéaﬂéihﬁuﬁ deIVOXI| or a therapeutlcally eqU|vaIent amount of

a phar, utically acceptabl e sa or._ester thereof
ST P RN SO B Al A T Ly et A U U

consi ¢y Qi;l 1@539%wﬁx@@nJE&i@@f@d'1§ﬂh=,\élﬂﬂbﬁ€wu@ﬂ@uiﬁ@sﬁ%ﬁﬁdﬁ@&’tMMﬁ LRGSRk ent
consi sts of about 5 ?g of adefovir dipivoxil. [0024] In sone

ab
pr ef eF?8E VABHY P%hiegqefo ﬁtdhfé%ﬂ%éﬁt § Grcls trbegrpegen aé terlvEa) Hepeurg
consi sf;sy ALnA Q&yit()m%é Srug, pd fatb® G&i\/&’cdds%aatﬁ%ﬂ%tﬁ Q@l s&ﬁﬁ§§ﬂh@%ﬂ1&’a@ aé\/nﬂfvecq I ent
consi sts of about ng to about my of adefovir dipivoxil. [0025] in sone
pr ef efwpditiemyod mewwdétfv et 1hﬁammviem ﬁmm‘actmémﬁw et m@m’d/@ ek mj‘riemw@nta can
consi u n r.e
CONS] %ést?i Si?io 1@}3@ tlicggx%eﬁgttn% (szou fu\ﬁ%gj %k( ?}Q—: dﬁewécq%lﬁi 2 gﬁﬂgé ?Cé ?a\ﬁ? Igggs g’m Sorm
pr ef emss@dmeﬁtmtﬂn 1&3@1@&@ nementmhmfnm}omugh ma;ked onNpPas |H8cem;scmtmhhesmmv®mtmbn may
be in uid.fo [)y[qn uptable for oral dosing
ouch bt s S fuire b8t e ShTHl LSl bk A oo R Sl SBihe:
pr ef enéed rendodc FRAL ssoldnbel RRAF E@Qﬂﬂﬁiﬁ&%n(ﬁi@ﬂﬁﬂﬂi&t baASvelied MEnit RUERLEON May
be in the formof injectable formulations suitable for parenteral

admi nif&FVaiinoh *ubov@naicﬂfig o823 PETY 320307 082 04 70T otroB1 he sibt Remidispict ,
the ipyenti.Qne Qﬁi@ﬁs‘?f%ngé{d Taﬁﬁxﬂh@ﬁ dQady, BN QF cLitiBatd RYNERALIE haaBeMl 1 us

infection in a humman. The nethod includes: adnlnlsterlng to a subject in
need ﬂ&@&@bﬁféﬁ@§WLV€Hb%é¢Wiﬁ%é®wﬁﬂwaﬁﬁgh¥}@fmﬁﬁkéoﬂh@ﬁiabmmﬁgiTo about
1500 ng,.Qf.:bam vudine, (2R, cis)-4-am no-1-(2-

hydr oxvi net hyl - 1, 3- oxat hi olan-5-y1)-pyri m di n-2-one, or a therapeutically
eqU|véD@hﬁ dmuunmxﬁﬂ)a)pﬁg&m&eaumueaMby)a%ﬁﬂptmhh&rsﬁbhwmﬁwesh@ﬁrihﬂeeof
and ab ab

bi s( pla\Pé{I’ %(gh* ‘g‘g et iyt “‘9%1"( R }“%? pi "b@}ﬁ%‘&‘hb%‘gﬁdﬁ&w CERGIT U BEHTHEY or a

t her apgus dfGadal %q@@huevaé entcamBatacRlic @nphabreoeuiieal (Wreagcept abl e salt or
ester thereof [0029] In sonme enbodi nents of the invention, the nethod

i ncl ude®!3Adnt RisSEsh PG DH NEHHBT RaFPEHo v elingisjactsiat ibdo pRdpes g

dai |'y \40S8:Qf 1IPL L lé&@@héﬂqiﬁgh Eﬁié@tgﬁyﬁah%gg W 19k AL YudiRe, Phddthe

t herapeutical ly equival ent anmount of a p arnaceutlcally acceptabl e salt or
ester thereof and about ng to about 8 ng of adetbvir dipivoxil, or a

t herapeutically equival ent anount of a pharnaceutically acceptable salt or
ester thereof. [0030] In sone enbodi nents of the invention, the method

i ncludes adm nistering, in conbinatiom to a subject in need thereof a

dai ly dose of about 600 ng to about 900 ng of |a.mvudine, or a

t herapeutically equival ent anbunt of a pharnaceutically acceptable salt or
ester thereof and about 2 ng to about 5 ng of adethvir dipivoxil, or a
therapeutlcally eqU|vaIent ~anount of a pharnaceutlcally acceptable salt or
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[0032] In sone enbodi nents of the invention, the nethod includes

adm ni stering, in conbination, to a subject in need thereof a daily dose of
about 500woponfoskasm vudi ne and about 5 ng to about 8 nyPofi/usdenovise7

di pivoxil. [0033] In sonme preferred enbodi ments of the invention, the

met hod i ncludes adm ni stering, in conbination, to a subject in need thereof
a daily dose of about 550 mg of [am vudine and about 5 ny to about 8 ngy of
adef ovi,r voxil. [0034] 1n some enbodi nven 1e et hod
ol odie S RSP HEE Bl iSRG DRE D RS0y et TR Rkt Hsregron

dai | yhedlos@ed of paabod tyh6 08yl 3@ d Qfiethanieuudihfe randsRbaut idtdBdiabays- vy of
adefovir dipivoxil. WO 2011/082331PCT/U82010/062547 [ 0035] in sone

pr ef ertiC@deEHITHE IMEALE DoFeYHedd Ve RNDAIEHE et mbte BFD Aty Serati % i s by
way of, O%rﬂdﬁ’l ShBkd f?lgidai tﬁ/@ asal St 1%;1«3%@ aﬁ’iﬁvntabﬁ,igﬁ‘t |i¥r de §@m‘>ﬂls&h gr banmoaf a
single tablet or in the formof a single capsule. [0036] in sone other

pr ef edwpdudinbpidi adaktd: totidneividinh oldno fodibisi fnfasltty a@qqgﬁeivsvr@ww@sy sfrgence of

adm ni Q Qf i n f f al
o ect Tone BTk Aur i Bl FRE RO ChiNRis B R RRERTARER s 1o
a mnet Rogadebrzy UM, FDB)Hng3 oy preventlng t he onset of viral re5|stance when

treatin titis virus infectjon i human ne or
bt ol i ATBRFI Shelebimetcticng) tiaeen el PAt P D R HBCEOE) ect a
dai |y gdaseiake ;ﬁ;@@d hanndaly m &&a \a@oﬁmmﬂsép%mgc»@i ok (ﬁ(ﬂﬂg*é@ldi»ﬂﬁ",adﬁzﬁr
ci s)-4-am no- 1- (2- hydroxynet hyl - oxat hi ol an-5-y1) E yrirnjdi n-2-one, or
at heﬁ&ﬁ@m%ﬁéﬁqelrw\%ﬁ%v@p%?d ??619?1@“ BE PST VAP ﬁsae%%fﬁwi Yré RyURBRER %ﬂ far sal t
or es%@@n&ﬁ!&?ﬂ 80 that Wcﬁﬁ. ADAUL of 2000 §.8 BROU 1 BihB woh B ?@19;&"‘5 e TR RVASR Al
bi s( pi val oyl oxynet hyl) (9-[ (R) - 2(phosphononethoxy et yl ] adenine, or a
t her apettntcelth yredgpisval rerticad pengrtonp fuch ap Henommeenaterddiaky “ﬁéﬁfc@ﬁitiwbﬂ e salt or
ol udB G ot Al b b AT ATRRYICIT Bhocdh ghified BIBAS SRR BRI WL
aboutuzmn@noﬁ4@deémﬂa®3ﬂﬂﬁmvnxibyﬂowaﬁmﬂhmmameq@ubhh&y@hmux&mﬁﬂmmEﬁnnunt of
a phar ACC al or ester thereof. [0039] In sone
enbod|%€ 26 ?%ﬁé”l“ 2 @ hﬁ théghnthod i ncl udes: co-adninistering to the
subj egbo e darﬂuy FagRuc @aﬁmﬁbﬁu&mé’m%aﬁ&& PQY &t BBoOh radetiMiibs dipi voxi |, or
a therapeutlcally equi val ent anount_of a pharnmaceuti cal | acceptable salt
or estiéligipereyre{ooropnd minjee! akctiivel \Na@pé@tmeﬁﬁ@iwwéﬂ BiE B dgéWé? al |y

rel at eﬁid‘it%néﬂx”%txb%cﬁ ﬁfef&&@kﬁk Muh%ﬁ!izﬂ{qbélﬁm tﬂ%ﬁe%ﬁtaréaﬂ;d 1‘6@*?1 Hﬂﬁéﬂiﬁoﬁ whi l e
mnimzing the risk or preventing viral breakthrough & | are. The
met hodfforieblgdesesadni ni stering, in conbination, to a subject in need t her eof
a daily dose of nore than 400 nig of |amvudine, (2R
ci s)-4-am no-1-(2- hydroxyneth?%afm§‘%ﬁ%#%?%ﬁggg yl)-pyrimdin-2-one, or a
th?ra@?%rﬂca?kyneﬁmn%ah?mﬁ.anm?n@ méu?ﬂ?gaana&?uhg@?hﬁya@gmﬁph&@%Fgsalt or
ester reo abou 0o abou of adefovir,_di il
bi 5 picAP BT R o3 oS T RURBE R 47 BETA s Arrgs hngpt
t her apgutiaeal BMH@QHﬂféﬁﬁbﬁ Atd RnRMNLn@hoR iRRakAMCeulid ﬁ@hwn%qq%@&@%@; ®alt or
ester thereof. Brief Description of the EXamnn s. [ 0041 shows
previ GHset PRIV iRtisHBCH @ radipp AsBEDTY é”éwrﬁa@@ﬁfz]ﬂ PREosIBOSHENS BYEHPE Ay
si mul "i‘él%gd ‘ﬁ!aﬂﬁ‘fhs gﬁ"[(@f&%t BirOQfde n%h%ueas%%ﬁ off JLpmi vudicne L hegidrent at 5 ny
to 600 [ 0043] shows exenplary | am vudi ne dose optim zation
by Enﬁﬂmnﬁﬁﬁﬁﬁhqﬂi»M@ﬁ@@ll/O82331PCT/U82010/062547 [0044] FIG 4 shows an
PR o R e L S ST R
di pi voxpdtitbmy/idaynfection in a buman. The pharmaceutical composition includes: a first active

pharmaceutical ingredient consisting of more than 400 mg to about 15830 mg of lamivudine, (2R,
cis}-4-amino-1-(2-hydroxymethyl-1,3-oxathiolan-5-yl}-pyrimidin-2-one, or a therapeutically
equivalent aroount of a pharmaceutically acceptable salt or ester thereof; and a second active

pharmaceutical ingredient consisting of about 1 mg to about 10 mg of adefovir dipivoxil,



[0045] FIG 5 shows an exenplary tinme course of serumALT in a patient
followng treatnent initiation with de nova conbi nati on of | am yudi ne
600i ng/ dayoand/mest bvi r di pi voxil 5nmg/ daym (LTLN: upper PCiIrfseo10f625aT mal )
Definitions [0046] The term a. m vueline", as used herein, refers to

(2R ci s)-4- am no-1-(2-hydroxynethyl -1, 3-

oxat hi ol an. -5-y1) - (1Fl)-pyri m di n-2-one, CAS Reg. No. 134678 17 4 havi ng

ﬁ'[e: gf?ﬁ?w(;%ég g%igxpg@%&l{%&-?g}{r}%@[ﬁ%gp ! omct%om%ei‘m/l 14 gﬁ¥18%¥ ,ri h@n V)Ie. X?ggﬁiiy eduive a% ysed

- [ [ bi shdopbmal:ouhoxyhrebinoxybphos pi aykl- iebhoxy] et hyl ] adeni ne, CAS Reg- No.
142340-99-6 having structure (ii) Ir2 001 1| P-CYy"' I 00 ft t

(11.) AFHDvilp seivp P?ﬁb%?lmﬁ’l[“@eﬁ@if Ngniige eyt arty e ingedied A halrree SunideEl | y
acceptl?ﬁjgo%bﬁl%() n{ge(fﬁ{rﬁn{l&rg'og Q%rﬂ&eutm% ﬁ@ﬂéﬁ't GAbL¥ o7 ??Eﬁk@a@u@;cﬁﬁj d

addition salt or & pharmaceltically accept base addition salt of a
curre rrﬁt:¢€ytablcss@k osedr tonpoLrnd tmmrmmnmvmmem estgsted! wovhbmw tanlyour 8s1yl t ant

subst ar)a éc%ov qun%(slexg a()?la a,?%p(ﬁ,l t(i)g%! %fzmm &ic (?amgﬂul‘i‘ Pt gé‘%m eutu al ala&rlgx 1(?(]e")|lce‘std rﬂll ous
i nt er act |on( wth a

nposi ti on in

whi ch ckier tyobe cont ali ned WO 2011/ 082331PCT/ US2010/ 062547

(00217 In some preferred embodiments of the invention, the first active ingredient consists of

about 600 mg to about 300 mg of lamivudine, or a therapeutically equivalent amount of a

pharroaceutically acceptable salt or ester thereof; and the second active mgredient consists of about 2

mwig to about S mg of adefovir dipivoxil, or a therapeutically equivalent amount of a pharmaceutically

acceptable salt or ester thereof.

(00227  In some preferred embodiments of the invention, the first active ingredient consists of more

than 400 mg to about 600 mg of lamivudine, or a therapeutically equivalent amount of a

pharmaceutically acceptable salt or ester thereof; and the second active ingredient consists of about 5

mig to about 8 mg of adefovir dipivoxil, or a therapeutically equivalent amount of a pharmaceutically

acceptable salt or ester thereof.

(00231 In some preferred embodiments of the invention, the first active ingredient consists of

about 300 mg of lanmvodine; and the second active ingredient consists of about 5 mg to about 8 mg

of adefovir dipivoxil.

(00241 In some preferred embodiments of the invention, the first active ingredient consists of

about 550 mg of lamivudine; and the second active ingredient consists of about § mg to about & mg

of adefovir dipivoxil.

(00251  In some preferred embodiments of the invention, the first active ingredient consists of

about 600 mg of lamivudine; and the second active ingredient cousists of about 3 mg to about 5 rag

of adefovir dipivoxil.

(00261 In some preferred embodiments, the pharmaceutical compositions of the invention may be

in the form of solid or liquid formulations suitable for oral dosing such as tablets, capsules or

sohution or suspension.

(60277 In some other preferred embodiments, the pharmaceutical compositions of the invention

way be o the form of injectable formulations suitable for parenteral administration.



[ 0049] As used herein, the term"pharmaceutically acceptable ester,"” refers
to esters that hydrolyze in vivo and include those that break down readily
in the huwarobody33ttio | eave the parent conpound or a sal PCThEse@of6258ui t abl e
ester groups include, for exanple, those derived from pharnaceutically
acceptabl e aliphatic carboxylic acids, particularly al kanoic, al kenoi c,
cycl oal kanoi ¢ and al kanedi oi ¢ acids, in which each al kyl or al kenyl noviety

AP A g R M Fichot Pt ae ARyt aBand

et hﬁl Sﬁ{g&loﬂaﬁ @ﬁmtnget m&t 1ﬁ£ﬁx&€§i§iﬁiﬁ&§ hxgﬂlélgfmﬁlg% 3 Q% ga{ inGfed @Qfég}a dDE doBy, tent ion
is based, in par on the unexpected discovery uni que and synergistic

conbi AALTBNEAEH. PERTY up el mdo apar dviiog ﬁéi&m’r‘dﬁﬂ?ﬁ %@s cehérapeutit effects

for t@ﬁd&&ﬁﬁ&%ﬁ@i39imﬂ£9@b#$hEvﬁhﬂh{u%niQﬁg%khﬁﬁmﬁﬂﬁ E@a@ﬁ&gdﬁﬁﬁgbkbons in
humans ni'm zing or preventing t devel opnent viral resistance

assocmamamxmnmﬁh{%eﬂuéév@ﬂﬂkaﬁrwmﬁermahﬂad@H@mﬁwd@hbh@ﬁ%ﬁ@@@i@ulan1\ald|ne

Z‘ESI \a/.lc(lff Q<¥\I1 r‘fns(lrp[% A %((F\gma, ‘\P{ ERL gty 1},/3\1/001%}1 FAN %ccwllg_le(f\lilllmﬁ:f grr a’tlhc d{ﬁ{)& 1(,% leB\lj S
FDA |mqmgﬂ&nanwuﬂﬁﬁzpthS@aﬁknWEMyqxﬂﬂﬂgﬂMﬂmmhmma@bmerapy mnth Ianlvudine

T S A A S R M e

chr onig 5 kRt LR HicRRs « MBS ddsher PastihSeMenal to)8aiS0 ﬁlﬂm&& u@he, 0k her

nucl eosi de"and nucl eotide drugs with | ower resistance rates have ‘achi eved

r egul AFGIRFUEIHY SYENECH GPOUNIOT R P EEIEEIIICHDRSE UGS nY eEBviITeriBaf 4ériide) and

t en_Of QY &, agblﬁﬁg{\%& i{lc‘:iolt!f%@{ @x]( }(Ba HEA Qé m,g.lﬁ?wv&gﬁ&g?eln?ﬁﬁwu b n@a fwlgx n%%ﬁﬁéﬂigf

| ami vudi ne ‘and 1h sone areas adefovir dlpllv i1 make ese drugs noreé

afford&ﬁb@bkanhpegﬁﬂﬁm@@ﬂln1ted populatlons [ 0052] It |s unexpectedly

di sco

| am Vtﬁg?%g tlnat % g;fn%vd[imen 8 0!' tE" lﬂ‘v egtmn ﬁ}e methodt hcgi};geﬁ éagftnlu ésa 1 E 0 ﬁgmrhlqap dﬁiE and
phar rra@esntd;@aiﬂ Yeeddrapt abinar @oab bSaE:QEut @ptief & Hbermofng @fampmiw: dﬂ a

synergij stic chjnlcal efflcac ile nln#glzlng¥ﬁ éﬁ{even g

resi stAHEEIIEHE caEy Efé\?f“ﬁ@“‘t‘ﬂé PRBR A i EA il TG SHeEPTER Wé’o‘ﬁaf e,

and | oMt ©QSbutdnhh wi g&@tox@w@ﬁ»@f of D@ etah8AL BN quefaleeh i AN € b BYhdrhRatida@n W th
a therapeutic and resistance profile simlar to or better than those

achi evegripicalgteriardicecddxpensi ve, newer first-line drugs such as entecavir
a.nd t iﬂm ﬁ\“ﬂl soxglgglégg)dirgtéﬂwc%k\(ﬁ C‘P'Elldlnﬁﬁqillgﬁ%tlﬁdp&‘\é%d&ﬂ?% ‘tvhﬂltc’om}bﬂnggﬁ lents
with ronic hepatitis B, ear response 1Is Cri al 7t l'ong-
treatWQmBuMwmcUnnéithredpb@mnunﬁ&@arﬁyhvgNHhosMﬁ@nm§@ﬂmnnm&nassec|ated

V|r pons es of ce and
Vit e L e e PR B s s S S BB Bk S BARRS
over alhg hizochenhg al adeadv &nhmeo@nbnoﬂmpafteai@smuaraieﬁtﬁmmﬁ 0B pizahb@njicaind
serol ogi ¢ é | BeA seroconverS|on) responses. [0054] in general, for a
theraﬁéﬁ? S AL S T arnacologic effects typically increase with
i ncreagpng deIEmaRALeuRRtN Al wlea&h, acmRudumieidi.eaay&fdettcontinatibg
agent is well tolerated, it is desirable to use the agent at the dose
resul ti9 heptiset Hescediheref ﬁ dekcdose of abgul Bians dolgeiudglnd prpuf h niggarbqraRi mum
effic ¥ jmum ef f ect cannot be reached with an adequately
tolerggégéhgﬁgggléutlcalIy accept abl e anount of the drug. [0055] Sel ection
of t hedieliir entsoet preifosid ed’ﬁﬁSﬁH@ﬁh:b@ﬂhr@ﬁ/ﬂﬂaW ﬁi&rnxétasvmmVMd@sw@inz\rais:eﬂiw gel y

based on.the original dose: e d ter i.n cebo-cont | e

e doP DL THRSbT HPBSE gRtT BRED DR e T HOGHE e VRE it SEPTORE i n a
key i nyeisdut gatd 9ndefbhiedipedikan basel ine serum HBV DNA | evel was 112 pg/niL
(about 3. 17X107) or 7.5 |logio copies/nL. Patients were treated with

| ani vigiHe snagie opb ﬁfémﬂr@ef B mg@fe}mnﬂ%éwah%ﬂoek Iges damPysie o) MrEmbTeligays. A
rel ationghiins Wash ainds 9@&1‘}’5@&‘5@@ Lhgol R%U()Vﬂ%ggbﬂﬁm%'d!d afl9 5%11@-@ Sh oMb B8but 5
suppreSS|on (serum HBV DNA reduction). It was determ ned that anong the

| am vl dleddipsieditestled (5 ng to 600 ng/ day), maxi mal observed vira
suppression (nedian ;-__? 98@6fron1basellne) was neasured at day 29 with
the 100 ngy/day dose and no additional benefits were seen with the 300 ng or
600 ng hi gher doses. A dose-response anal ysis using Erna, nodeling of viral
suppression at day 29 (% inhibition frombaseline) as a function of plasm
Al X (or "area under the curve") was p%{forned. Results fromthe Erna,

anal ysis confirnmed that maxi mal viral Tesponse at day 29 was achieved with
pl asma exposure associated with the 100 ny./day dose of |am vudi ne (Johnson
et al.pharnmacokinetics of |amvudine." Pharnacokinet. 1999, 36(1):41-66).).
[0056] in that context, it is discovered and disclosed herein that

| am vudi ne, at |ts currently approved conventlonal daily dose of 100 ny,

o o,



[0060] Geatly inproved early and sustained viral responses with the
opti mal doses of |am vudine are expected to mnimze viral resistance to
| am vudi 'wo 2pioveseasi, i ncreasi ng the | am vudi ne dose, al @o®/UScwy/osa5t7 be
sufficient enough to conpletely block viral resistance; for exanple, one
patient treated with 600 rug | am vudi ne once dai |y devel oped viral
resistance in an early trial (Wang et al. Kinetics of hepatitis B viral

| oad 48 weeks of. treatment 1l am vudi ne,
aar S R R o R of et h i MY Mhait SRR Ry oF

| am vudni@sik @B dnSus&ePbT Bk Gailyoide 65 Ydrk ANAinglCeoIve $the KRnVidS Snat a
have shown enhanced antiviral activity between |am vudi ne and adefOV|r

(Shawcdﬁuﬁt Synerglstlc |nh|b|t|on in vitro of hepadnaviral replication
by P d Q%D&l 8 191\/5]: feBbd u@x n%c t’%‘%bd’bf ﬁmxﬁ@f?mo;qggv 4&2) ASL;

Coll e ge t al tro anti epa naV|raI activities of conbl nati ons of
penci@ﬂmmnﬁendgﬂnﬂMWdMMegoamddademmvnrmaﬁnﬁmﬂnaETbbﬂA@enve Chenot her. 2000,
44(3) 1 p51~560; Del aney et al. " Conmbinations of ad r wth nucl eoside
ana pdl i odee RalrE P ir iR ey SR P B st 850 07 062547
agai ngkevbepatth bSeBofWimUSsibBnds Wie@ trefid 4 IpenolB Agenhicthemathenn w2004,
48(10): 3702-3710. %%Fbmever as noted above, when used as a de novo

conbi NAFIBAE Pk th‘pato"rﬂed@F SEGIY B eI A R REIh papidht s who
were navR:d Gahuel 80w dplinunbedt sdenbhenhanyr, N9-SURREALSIH AR nRddi-| hve
antiviral activity was observed. (Lok et al. "AASID practice’ QU|deI|nes

Chr onicgathighat I-YhoyBnidipdare 2e0®ramrrepdy shoyalgy 2000, ot5pbgmacquingly . [ 0062]
Al S0, .l LRRIGy BP&E’Q?PE& 1%9&%3{ OhY+d Pc[u% dti&'o%?hmﬁi%%ﬁs de novo

conbi natton t her apy 1an1vu ne an In treatnment-nave patients
fail edisfmy ad@quamaeibsy) @dk? ;bta)mvhmdtmﬁtéomeh@t@nmee, oOnéreprespely kyelajent
deS|gne % d ' de % Lents random zed to receive

unt Of a Ellﬁlﬁtcell[ 15 1‘/ afaep a0 ? %d 1 Oi“ e EE‘Y Y creat

| ami vadiHE Al Fnatton with adefovir di pi voxi "

week ?@(}m i h%@oMﬁSmﬂ&h&b@:ﬁbf !héaﬂ%r‘tﬁihﬂc E&ﬁﬁdﬂiﬁﬁl (jhﬂutﬁtﬁ\é @Mzuﬁt@dﬂ@td 08, ALT
normal i zation or |TlBeAg |oss. At week 52 and week 104, the rate
genet iSEYFT Y-y dxesh P‘téﬂugﬁt%w R diahide v ﬁeﬁltfaﬁbiﬂnfaf%ﬁrlaﬂw@%Epcq\taekgt il
SUbSt aLA of alph§rma? 49{?35 1‘)’\5{%%&5@& @rﬂq:rlz&c/? @tre¥eek 104 (Sung et al.

"Lam vudi ne conpared w t'h | am vudi ne and adefovir dipivoxil for the
t r eat iei%] of nlspBe Agbpbnitts vethe lirventic, Hepathad igclBles Joo-dapaivieiing RS,
48(5) 7 : t 8. opp uhhg,de
nova o e b S e o e e B
for themameumrmmmeemhyamdmnmuaﬂeeﬁpemﬁaﬁhasomoted in several treatnent

gui del S ractice, gui del i nes i del ine on preventjon an

D ear MR of PeRTORMET Repss Pe I CE e 5505 ROoRAT DB F IR et de
nova %@ﬁé&ﬁ’@@&h&ﬂn@fomkﬂﬂkﬂﬂtﬁrﬁﬁr@ﬂﬁ rREef oMirkvenBild GrieteaRptduiRbl X1 MMmidM ze or
prevent viral resjistance to | am vudine unless |am vudine_ is used at optinma

doses 'of e RS AG0 T day PremaBeit T 15000 dayed WRiceh? Welvdlostovesed

thr Ougihan%()qgﬂ?to\éb&ﬁliﬁg(y Q}@r@t %nﬂﬂ?dn}ks ?ﬁa,%ﬁ%%ﬁﬁm mﬂ%{«dirg%me{tﬁ)ﬂgﬁﬂ omlifl68nt he
new y-di scovered opti mal "doses of | am vudi ne di scl osed ‘her€in are expected
to prddiceymoriar-prof. cuathcaaritalnalsustapnedt vl » aharsappriedlyierrpatd séduce
the r f Al 183l st ] fe

repl i %gtgslteg ntht Hit Ard %E 104 %gge% 383{ wg fﬁd@%\%f rrcL‘%gLM}/gtﬁ??qgﬁtgﬁg‘\%n?ﬂp%( Y- E@Y
prevedﬁﬁ@dﬂmnes&hbheahﬂbﬁgmnc@raﬂxmnymhaﬁ}vmd%ﬂ@eamsmsmanbhthMmmaﬂhants
as adef ovi elf has intrinsically nodest anti-HBV efficacy and higher
dosesadﬁgﬁheﬁﬂsotmﬁ? ‘%%200|ated wi th nephrotoxicity. [0066] Furthernore,
with the optinal doses of ImfruahfRiFchopedyingy ein that produce greater
early and sustained viral suppression |leading to | ower residual viral |oad,
the de8®lof HdeflsUys BFPPYORTTVILEGIPTeHsTGHe @Fe\?ent i ng/ suppr essi ng

I am V"[‘@@/m r}eﬁg SLANGE X!C‘Ql Ez@;‘i‘aﬁﬁﬁ%dﬂ%t erhaﬁt?nnpt'oﬂict ael b@(s o?%ﬁ@t%nftg r

potential I'y 1 nproved Ton -termsafety. Such a reduce dose of
adefovkﬁmdrpﬂVbﬂﬁKwﬁﬁlwmﬁgﬁlll082331PCT/U82010/062547 Iess than 10 ng is
desir A 3% cu ra ICIt associated with
oot ST daet Gur e e kT upy Ty BRI G SRR S HEES T o o

appreci ate, unlike human |nnunodef|C|ency virus, there is currently no cel
propagation assay that would allow for in vitro selection of resistant
hepatitis B viral nmutants against |arnjvudine, adefovir, or any other

nucl eosi de/ nucl eoti de anal ogs. Therefore, the ability of adefovir at
concentrations associated with doses |less than 10 ng/day to mnimze or to
prevent energence of resistance to | am vudine at concentrations of

| am vudi ne associated with its optinal doses cannot be assessed in vitro.
[0068] The onIy way to prOV|de dlrect supportlve data woul d be to conduct a

. - o A A PNA NN R I



[0073] In sone preferred enbodi nents of the invention, the first active

i ngredi ent consists of about 500 ng of | am\aidine; and the second active
i ngredi erwocongissizs of about 5 ng to about 8 ng of adef @CirUSp@OMNEIS47T n sone
preferred enbodi nents of the invention, the first active ingredient

consi sts of about 500 ng of |am vudine; and the second active ingredient
consists of about 5 ng (or about 5.5 ng) of adetbvir dipivoxil. [0075] in

sone odlnents f the i nvention, first acti r edi ent
consi @{‘@1‘4@ nggbﬁ %‘6%)3%‘“8? P FOMIER § %e"eméth}dé@ﬁ% éé’&ﬁﬁ%f‘”&&%/‘t?t)‘é“%ngr edi ent
consi Sfegnfh: RRRULN RitAYe (¥ RROMatiBa §f AB)vfnc 3deh oY atl RN O¥idipivdx@076] In
sone preferred enbodi nents of the invention, the first active ingredient

con5|§ﬁ§“8$ about 500 ng of | am vudine; and the second active ingredient
consi toplovd Q ) o) " 7] In
coms. By ok e R B e Co e Bl AR P P! LR el L
consiememum\wﬂnﬂtm55©mnq1@kﬁhémnhmn@nm@ﬂm&nﬁwvhéa@ﬁcondwa@tn6@%khgmed|ent
conS|s 1 g tignng%ﬁk adefovir dipivoxil. [0078] in sone preferred
embodit t%ppf e 'R ion, the first active ingredient consists of about
550 ny of Ianlvudlne and the secondnaﬁmhye ingredient consi sts of about 5
ng to ﬁ@ T of adefovir dipivoxil in some preferred
enbodil &t s Ht@ R PRVEREF oA u%ﬁévm gﬂtiﬂa&ttw%ia)rtgﬁeatoérté hyeWsyeeeyiof-about
550 gy ohickA0- vgx@nnqwmr}h%esw@moacttIm%wm—e%@ng seamgtsts of about 5
ng (or about 5 of adefovir d|p|V0X|I [0080] In sone preferred
enbodlnents of the inventlon theufirst active ingredient consists of about
550 nmg of | am vudi ne; and t he sec@nd active ingredient consists of about 6
ng (or about 6.5 ng) of adefOV|$ <dinpi voxi | . [0081] In sone preferred
enbodi nents of the invention e filrst active ingredient consists of about
550 ng of | am vudine; and th secon active, rﬁ@redlent consi sts of about 7
ng (or about 7.5 ng) of adef ovi r BIpIVpXI| [0082] in sone preferred
enbodlnents of the invention, thej erst aclive ingredient consists of about
550 nmg of | am vudi ne; and the seco i ngredi ent consists of about 8
nmg of adefovir dipivoxil. WO 2011K08233 PCH/U82010/062547 [0083] In sone
preferred enbodi nents of the invention, the first active ingredi ent
consi sts of about 600 ng of nhvudlnEmw t he second active ingredient
consists of about 3 ng to abou % ? &’tOV|r di pivoxil. [0084] In sone

pr ef enp@d; embedédes I‘Hd@toOﬁ dkhx&s\hlnvﬁ ﬂgdtﬁﬂrmf& heufsltts sI{A%tbl{me/almgfxg}iﬂa@mx;/
consi sts of about second active |ngred|ent

consi $MPGR Vgti%tﬁm‘%’ %‘/ ‘8?““% 8&% %ﬂé‘s\lﬁg%%jﬁﬂ 3‘&& %WTF’ HOpHFLP | . [0085] In
some preferred enbodi ments of the invention, the first active ingredient
consi sts of about 600 ng of Ianqvudlne and the second active ingredient
consi sts of about 4 ny (orp@boutﬂ 5 nmg) of adefbvir dipivoxil. [0086] In
sone preferred enbodlnents, ﬂ ﬁérnaceutlcal conpositions of the
invention may be in the for f solid or liquigl fornmul ations suitable for
or al caHsuIee or _sol utl| on or suspension. [0087]1In
some ot her preferred enbodlnent@, the—ﬁharnaceub €al conpositions of the
invention may be in the form of |njéptable formu| ations suitable for
parenteral adm nistration. [0088] In another aspect, the invention
generally relates to a nethod for treatL g hepatitis B virus infection in a
human. The net hod incl udes: adm ni stering, ]rn conbination, to a subject in
need thereof a daily dose of nore than 400Iing to about 1500 ngy of

| am vudi ne, (2R, cis)-4-am no-1-

hydr oxymet hy1- 1, 3- oxat hi ol an-8Uy1) - ﬁ§?$h¥§ﬂh“?ﬂone or a therapeutically
equi vahent ARk h%wpﬂ%rﬁ&ﬁp%ﬂﬂ&% uxdmpfc‘égt S8 Arhes A cifRf g7 thereof, and
about "1 né to about 10 ng o de fovir di 0X
b|s(pm@ahwyhﬁw%heﬂhyﬁ%ﬂ@aﬁﬁEah@ﬁmhbgphghwmeﬁhbxywethwk%&deﬁhn@ﬁkmnahof
tez?respfﬁl}érl?’,}f‘etg/ftlyc kbgsgg(innfﬁuﬂa ‘(hd@ld%c (aﬁmt%m?‘rtnﬁ% i%%’ihl% dn‘y 1”& l!ltFKCEQleIQEE[ %SF I’T:talhf) dor

i ncl udesesadite hickigdrai atkct(k noraopbisiadak oﬂetem@samsnabque;@t ) viith aneedhet frengaknia
daily dose of nore than.400 Eg ta about %ﬁ ng of |am vudine, or a

t her ape B PEERFYUEY TP VEPERT" H6Y “%%‘Bﬁat &utical ly acceptable salt or
ester thereof and about 2 rug to about 8 ngy of adefbvir dipivoxil, or a

t herapeutical ly equi val ent anmount of %parnaceutlcally accept abl e salt or
ester thereof




[0090] In sone preferred enbodi nents of the invention, the nethod includes
adm ni stering, in conbination, to a subject in need thereof a daily dose of
nor e t harwoQ01wasgs3to about 600 rug of | am vudi ne, or a Phersp@oszsat |y

equi val ent anount of pharnaceutically acceptable salt or ester thereof and
about 5 ng to about 8 ng of adefovir dipivoxil, or a therapeutically

equi val ent anount of pharnaceutically acceptable salt or ester thereof WO

2011/ 1PCT/ U 010/ 62547, [ 0091 sone referred enbodi
i nven&?@ff th “H-rgf HE: PRI T8 EE “ﬁr@ Pt r Ty 31‘? HiLoRbFHdt PO i g‘a‘f%ii*jﬁ“j ect
i n neegviharenkivde dRkd HadRss Bfvnaboul 1690 WiBah 0oAbOWavdaR }ﬁﬂfnﬂftmﬂi‘;ﬁ)@h&’ ydi ne,
or a therapeutlcallé equi val ent anmount of pharnaceutlcally acceptabl e salt
or estispltfigEEoPUIHAY Al Hejudso fassuTs thipedpiaddfov pharappiiethi | or a
ther ag@%la@@ | 1¥h£ﬁ%b%§£‘ﬁmar ﬁ‘iqq%%cu%h Qﬂ%ﬁg@% a&%‘doa%ﬁ&@E@Arﬁa&%h or
ester t%ereo 92] 1n sone prefer d enmbodi nents of the invention, the
met hodeidndh viies eadmimigt eirkpm@ mofighy @bﬁbﬂd@wﬁkﬁ s 1 neors bj éctrbpmateged t her eof
ta'hg?;:g—beg(ﬁ }’)isf.gf &1’%\118—:11’\5)541589 ih C U*l dt?@\ (Liﬁﬁl§0r§,rr3gg:}éla dEC\aﬁ?g‘(’%a{%glgﬁi éa%bﬁ dé"dsal t or
estereﬂhemaﬁﬁxand about 3 ng to about 7 ng of adefovir dipivoxil, or a
therapeutically equi val en of, tically acceptable salt or
ester thereof. [0093] in é%%ggg&%?@ﬁﬁ g%%ﬁ“ﬁﬁﬁ?% of the invention, the
et hododgaag! ubdeSnadnbnisshek ﬂgml &h GOURLNaliEOMscol Oy SHRLESI dyRerBRE t her eof
a daily dose of about 500 Tg | am vudi ne and about 5 ng to about 8 ng of
adef o¥PPOERIIGEOXIF0YFDOIAT SRpfoxs st Frefers dyraaspaaiireiit’s BF tenectimlent i on,
the megf hﬂr‘i‘m 'Brkfihalégﬁ’éaﬁaq \DEShE! égﬁgmhs inGRIRLEDNEhS 1&%1;11&9 % R U;PJv@&E i need
hereo a dail ose o about 50 am vudi ne an about &g (or about
5 5 ng&wﬁmxadeﬁbvnﬁHdwmmv0x$mnM@D®@%FWMﬁ:@Bmenwd@termhﬂnenﬁ@@rnents of the
i nvent hod nbi, nat i a subj ect
1 nedtPer b8 TEH IR G LT Aol e85 B wrh ERRRUOR L8N BYRoue 6 g
(or ahetiirs pprg)d afr tiedefaandt oﬂd’i@i‘sMOHjHV infRO96by fhe (SOMD preferned 2002

enbodi nents of .the inventi.on, met hqd |ncE§des adnlnlsterlng
combi AEPFGEM dog8 éﬁﬁﬁf@%ﬁh%ﬁ%é@ IPREMEEE ORAEEN Y BT oF 2sagsdtitd ‘srs%

| am vugdicRgnahst valbutistdndeNBa G8Y uiBRQULy HimSedBdir & a@@efn@ﬁ%brapi@t mrwrémme{n@wﬂ
In some preferred enbodi nents of the invention, the first active ingredient
consi $f sTERICABHUINIBBON gy b Fhel pasfi o Riplrygars awaimh@w%%% rdclagsdosadinRgipedicent
consi %& @*s%ﬁ?ﬂ?@%%eﬁ;i%e ?jte@igﬁz: Q\'Hlé‘v eglr 1 93% appr 7\9&@9%} H'E"ﬁ TR DY ﬁ,ﬁlﬁﬁlgﬂed
enbodi ments o he 1 nventi on, the ?u des adm ni steri ng,

conbi rateiony, r%mcadsmﬁ egridvr Lh@@dmﬂhema@fe (& irdad}| Yedoteleef. tfa:B@WtCOSSQ)f nmg of

| am VLf.gmnﬁg’hng %gd 1181‘ o g area n;gie% 'xn’ noxﬂBma tgese %{dl%& %1\61{%{90&8@%3\{0 I8 ]s'our tg 099] in
sone prererr enbodi rren e i'nventi on, I nc es

adninﬂ&ﬁeﬂmng;ﬁum&conblnatlon to a subject in need thereof a daily dose of

about 550 _of Iatnr ne and about 5 or abo ) of adefovir WO
2011/ égfg"zé PessTNG {zﬁsawﬂb%m i e ‘b‘&‘é«f‘@?‘kj 8%?? é%ggrh%md Bt he

I nventy QRudibhendRERed dlﬂ]@é)dﬂid615313&531fﬂe%&tt@éﬂ&n&m‘&aﬁbn@&@éﬂﬂﬁﬁér@ﬁhcaﬁ? a subj ect
in need thereof a dallé@dose of about 550 ng of |arnivudi ne and about 6 ng
(or aletivtaBlesakig)r coRrsdaR v v pisoRPistf oorod Fifiy ae«o\f»r%ﬂsgﬁar@mwr

SOl R % Viral RS AUERERAD nalACHIRLDIG, LRGIAARS  AITIRURL NG b -con
conblﬁatlonég?% %ggﬁ jectbﬁ Qpﬁgeﬁiﬁﬁegg%? g&,ﬂﬂﬁ,;%osgﬂ% kS U ui}%k“s

| am vadiine! drng fabbetredtmmg of ohroaigéljﬂ}\’ Tfsctig yvidfa taderﬁ@w ﬁmbfresﬁtvmﬂ pirofile
[00102] |.n % ne_Hre{er ed egb ments of JLhe invention. the qeghod i.ncl udes
adm ni Sll ar 00 GEHET thal EObC‘ 6\0 tO %Eﬂl%u!g()l”m Cf(‘;)teﬂl;f‘il‘vﬁeiecgw Eﬁl”ear el%) il'él Sdta,llxilﬁs dose Of
aboutQB&&nmgmﬂﬁmhanmﬂdlne and about 8 ng of adefovir d|p|VOX|I [ 00103]in

sone nbod ments of the invention, the nmethod inc
admi nﬁé@ e;j é\rmrﬁam ¢ clinical ds ata have shown that, 1n patiénts with chromic bep mm e. arh vital

response is crifical to long-term treatient outcomes. More profound early viral suppression is

associated with better-sustained viral responses with reduced rates of resistance and viral break



in conbination, to a subject in need thereof a daily dose of about 600 ng
of |am vudi ne; and about 3 ng to about 5 ng of adefovir dipivoxil.

[ 00104] i rweana/qsezsfier red enbodi nents of the invention, Phe/usetleostncl udes
adm nistering, in conmbination, to a subject in need thereof a daily dose of
about 600 ng of I arnivudine and about 3 ng (or about 3.5 ng) of adefovir

di pivoxii. [00105]in sone preferred embodi ments of the invention, the

met hod, in udes a nlnlsterln onbi nat i eed thereof
o Mol 6 B BB oo e ab R A R 4 U BR R 5 )
of a. deb@uid (1lHepizvwexntbnvelsQR1R8)dRes0Me preferred embodi nents of the

i nvention, the nmethod includes adm nistering, in conbination, to a subject

in neéter8arnesldir pyboapselioe Caibthqr,ﬂ\@wcqﬁlg@ef«ﬁﬁcév BPad mercawdvidbout 5 ny
or aboyt.3; é g?éége)nd%i o RUBLRVIE a%ﬁhﬂ% 'ehgaé}ogg%gq 1 BheS %ﬁﬁ iPEel %ﬁé’rﬁgd., it 1S

enbodi nent s he ‘i nvention, the method includes ad nistering, In
conb|mhﬁﬂbhﬁovaﬂé“sgm}eﬁhc@nen@e@nghemEbﬁmal%Bﬂkyxd@éewaﬂbab@&ﬂnﬁﬁmrng of

| am V%gkiggamm dm Sinion V 1)2 [ 1”%(;5(?111?% l%‘«pt Cant i‘og mi \m a ]:u,ﬁcf‘(y taicm QI9108] 'n
sonme preferre odi’'ments o & T hven I on, e net 10

adn1nnmﬁ@mumgﬂymmﬁpmhhmnamnmﬁthi@m@ subj ect |n need thereof a daily dose of

gibgiljtvég?s ”ing%%}é! an% gg‘h%%bf 87 g%t‘*érsﬁ%‘gg‘ﬁg?@h{@qo’f“‘%“ﬁé@Y‘ﬁ?/%?ﬁi‘f{‘f’ ageeﬁ{(ﬁﬁ”

met hodhd &g,nuﬂ @&c@@@oﬂé&kﬁ:&hﬂﬁﬁ il Ma@HRLNAN 10 PandbQiz8d SKRE ¢k idRsthagediher eof
a daily dose of about 650 ng of |ami vudine and about 4 ng (or about 4.5 ny)

of a. @ERBV VilgPiEPReXitY inplion 114682 B3 TPETIUSIE TR0 25T 601 T4] i h Hbhe
prefer ‘,ﬂﬂwsﬂi)l@%wt(ém@{) 3P dMen i OMQ O cobibs: fnffeﬁg w%?é YO8 A a&k\% lﬁwre' “9,

i n conbi nat1 on oasulectlnnee her eo dose of abo
of Iaﬁnn%u@mmeia%d%aEKUn&Bmthbogdabd&ﬁﬂaoﬁdh®Wsoﬁrdweﬁ@Mwaﬁ@pmdoxu

[ag(r)nlﬁl:% iw;ca gqrrq,ﬂgnmfineic": giaeigy ¢ ogggngf Vit amﬁwglo J»s&nb&cfu%ﬁ?ya i O;Tgu{;rﬁt poqiis F; dose
in thekﬁﬁﬁmm@ﬂmaﬂﬁm@ghehmﬁhwaEdo&&@&&ﬂ&ﬁmu&ﬁ@BOpWQMQ}meﬂuﬁﬁbbdrnﬁHMSEof t he
| nventﬁ{lon Lhe et hg%g‘gfi ad%ngni Ssl:wat Lo Sd tt)%/:ia 29 with the 100 mg/day dose and n
ppression {median » from baseline} was measured at day 29 w e g/day dose o

additional benefits were seen with the 300 mg or 600 mg higher doses. A dose-response analysis

using En modeling of viral suppression at day 29 (% mhibition {rom baseline) as a function of

plasma AUC (or “area under the curve”™) was performed. Resulis from the En,, analysis confirmed

that maximal viral response at day 29 was achieved with plasma exposure associated with the 100

mg/day dose of larmvudine (Johuson ef ¢/, “Clinucal pharmacokinetics of lanivudine.” Clin

Pharmacokinet. 1999, 36(11:41-66}.).

[0G56]  In that context, it is discovered and disclosed herein that lamivudine, at its currently

approved conventional daily dose of 100 mg, has been significantly under-dosed for the treatment of

chronic HBY infection. The incomplete viral suppression resuiting from suboptimal systemic

exposures i hepatitis B patients is associated with increased rates of resistance to lamivudine.

[0057] The above original lanuvudine dose~-response analysis bad major limitations: {a) the HBV

DNA quantitation method had a lower limit of quantitation of about 1.5 pg/mL or about 4.25X1¢°

copies/mb, With a median baseline HBY DNA at 112 pg/ml, the effective dynamic range of the

assay 15 less than 100 fold or 2 logie; (b) consequently the antiviral activity was expressed as percent

change from baseling, and a 98% inhibition was considered as being maximal. With high daily

production of about 10'-10" virions and pretreatment serum HBYV DNA viral load typically in the

order of 107-10” copies/mL in HBeAg-positive CHB patients, a 99% inhibition or 2 logy, copies/mL
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way of adm nistering a conbination of the daily dose in the formof a
single capsule. [00113]in sone preferred enbodi nents of the invention, the
met hod ofwadmmisgisnati on is by way of adm ni stering a cechiusatioomsef the
daily dose in the formof a solution or suspension. [00114]In sone ot her
preferred enbodi nents of the invention, the nmethod of adm nistration is by
way of adm nistering a conbination of the daily dose in the formof an

o) ot G G5 RAHO FBTRH W25 BB absat Ty iy e aruieeanen

tr eat igagrBRPAtdukbs Bpatt fdiSpelbtfeGh O b tRe AeRPARR pWbitias baiiequdbfpresdibgofret hod
i ncludes: co-adm njistering to the subgect a daily dose of nore than 400 ng

to abdiBY j:lgﬁ‘etorfbmu}etqc@ﬁ%\}@w nes dt({eziﬁ below 4 logy copie’/mL, as rapidly as possible and

Cis)- ?}r@&lf.ﬁ‘i‘? k2B Y B TRl st Loe %n@%?{f&ﬂﬂaﬁ? | a0 5H¥~§1alm£)§ér\hﬂ1 BiNk RoQPg Or a
t herapeutically equival ent anount of har'maceutical |y acceptable salt or
est er Wekereblamiwidite eathadut ywdmé@ieéfywabd@ﬂ rst‘«pwgwt Geatiougy - 809y 4666 3-a0iE¥-ovi r

di pi VQ%S"' Lol?ét aﬁ pJ V%jﬁj’%g%&}'@%%@{% @Jg?(j‘ér%ﬁ):}ae&w 13 %SB L%. %E’h%&y (?’t hyﬁ({)}@dem ne,
or a therapeutlc ale ca[l ‘ac ce I'e salt
or esﬁ@(ﬂihéﬁébmmnpﬂeiiﬁyhmaﬁmﬁmShmboﬁﬁnen{EABE)mh@ubgmémhwennathmnethod
inclu - 3 Lnistering to the subject a daily dose of about 4 ng to
about ﬁ”( fovir dipivoxii, or a therapeutically equival ent amount of
a phar{mmﬁcs@&}utwﬁaé bikr BECRRG Ak sl Dt L5k e s PEBOS b0} L10n SRR

enbodi nent's of the invention, the nethod Includes: co- adnlnlsterlng to the
subj edeses ogERIyEdss EvofuBdare Beige T e biBYates - frgese e Aerdiat ddrpiivoxi i, or
a thenapeuliheal by t@‘%ﬁ%ﬂﬁ&%or@é@éﬁ:@ﬁﬁ@é BRALARE sk Cablyd acaEePiabl @Jp%al t or
ester thereof [00118]in sone enbodi nents of the invention, the net

i ncl udese baovovediln i'gtdewwg arompHiBngdipbicior higaialdoye%chéwnwhiabb‘&tan%& fm@ (or
about . [ OXd L QF r.apes al.d Wi yal ent

anoun §J%Uqﬁ L %ggg{c fggg%éb?%B%QSgé??“%?&éﬁﬁér ghereé?ﬁgT 119]In sone
enbodﬂmnmtﬁn@ﬂmbhd imm&ﬂ@noﬁ&&&ha5mé4h@dFMﬂmﬁuﬂéhﬁmﬂb&ﬁdnunﬁ§MBwuﬁgeto t he
subje ai | ). | pi voxi |,
or h’ TR aeebirs il Oarenit AsuRe SRt E el e PSR e ol ¢
or es&@@;ﬁh@Q3957MQ 2011/ 082331PCT/ US2010/ 062547 [00120] i n sone enbodi nents
of the i nvention, the nmethod includes: co-admnistering to the subject a
dai |y (%8 dferabdifeiosedngiseoieredibigrsisumangy rabey et ‘SWV#@SOFPB?W&?M rrrrr =0r @
theraQ&Hﬁ1&?&&%%@%&1&&6&&%o@ﬁﬁMﬁhﬂgﬁmﬂﬂaﬁ&ﬁ&%ﬂ%ﬁ%&bh&1@&&§£%ﬁ€'%n?@&t or
est er thereof I n sone enbodi ments of the invention, the nethod

i ncl udess négmgdij}wrnﬂ(g‘trgg Heigtotagorthé 00 mg/day, substantially greater than the regulatory-

approved and guideline-recommended approved dose of 100 mg/day.

[0G60]  Greatly improved early and sustained viral responses with the optimal doses of lamivudine
are expected to minimize viral resistance to lamivadine. However, increasing the lamivudine dose,
alone, may not be sufficient enough to completely block viral resistance; for example, one patient
treated with 600 mg lamivudine once daily developed viral resistance in an early trial (Wang et al.
“Kinetics of hepatitis B viral load during 48 weeks of treatment with 600 mg vs. 100 mg of
famavadine daily™ J. Viral Hepar, 2004, 11{5).443-7)

[0061] HBY mutants resistant to lamivudine remain susceptible to adefovir and vice versa, n
vitro data have shown enbanced antivival activity between laraivading and adefovir. (Shaw et al,
“Synergistic inhibttion in vifre of hepadnaviral replication by PMEA and penciclovir or lamivudine”
Antiviral Res. 1997, 34(23:A51; Colledge et al. “in vitre antthepadnaviral activities of combinations
of penciclovir, lanivudine, and adefovir”™ Aniimicrob dgents Chemorher. 2000, 44(33:551-560;

Delaney et al. “Combinations of adefovir with nucleoside analogs produce additive antiviral effects
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subject a daily dose of about 6 ng (or about 6.5 ng) of adefovir dipivoxil,
or a therapeutically equival ent anount of pharnaceutically acceptable salt
or ester wheraa23390122] 1 n sone enbodi nents of the inverCirarsomhesaet hod
i ncl udes: co-admnistering to the subject a daily dose of about 7 ng (or
about 7.5 ng) of adefovir dipivoxil, or a therapeutically equival ent anmount
of pharmaceutically acceptable salt or ester t hereof [00123]1n yet another

Pt 1 ortE o EYRT PUGE /R G PR ot S rndr PO aFOBE BREUAlR  mg vi rar

br eaktrhreugh sl abold anes vddes aet hod, uﬂ@J}tﬁhﬁi@ﬁ tragtfe R 8 tHiaRGy-abpfroved
conbinatjion, to a subject in need thereof a daily dose of nore than 400 ng
t o abdiigica 5‘{9@6%@ PHENSFHVIIE pEve tOZ’FéC}SOSld@/FHduOUd\, erapy, no synergistic or additive

Ci S) - 4 @M Qeeiliiel DY ALLXUMRL QY %l 5 @73\@2( @Hh!u@xl( 80waYiihnks. FDH} i1 QiAnids 'E@niﬁydatgr a
t herapeutically” eqU|vaIent anount of a pharmaceutically acceptable salt or
ester2ﬁﬁ%r@@ﬁhﬁaﬂdiﬁﬁdh¥ iAgito about 10 myg of adefovir d|p|VOX|I

bis(p yI I hosp? ) t,\

thera eu{ﬁca y e u%@%%cufgrﬁﬁkﬁ%e ?ﬂ}‘m L?%ﬁggﬁ%%%a / gg@gmpa%?w“§a|t or
esterxmﬁﬂmeamdwebﬂﬂikﬁhﬁheuhmnﬁncmﬂwq&nahsAME&nnmﬁmmmﬁﬁbhOMPMypumﬁiIy
parallels th of FIBV decllne s, Wt n_enhan and nor e
Der o1 SCUHICY A PR eSS o By EOHLIEL PO | PET A P HBGEE TGP HeaRrvudi e
Wit h neduced: doses 1ohiadat avidmitilabn hedds:hoir undekachable vi, ﬁ}@hc wevel
faster than requl ar doses of |am vudi ne and adefovir, ALT nornallzatlon

wi |l aigssiaecifierarsier BRoPNoviesks ian iehnetastisriop ol Bedaiese. Awgeq 52 and

br eaktheueh mAgk &?Qa&%aiﬂ%&&%%&%ﬂa@&ﬁ@ﬁﬁ& ih P SeLRaLEL BYLPNAS Lavel s
foll om ng perS|sten suppressi on, may occur due to non-conp |ance but nore

of t en swhstdntithge. Sfverigendk 62 ofd 1 B4 inbeert | OhiSianstes al. Sheniv wding phrekddpvideconpani ed
by ALT&J]J\"Q&}E@ gfc{)%i%%g T 19&11’61‘ 1Tthl 'E!‘é £arSr }8353\ osi?\t?(e "dpz%?irc heﬂé{gtl% Bgf the
nor mal" range. j npoun are basi € ih nature ar generally
capabwﬁpo@iPb@mwﬂ@)az&rdﬁ varlety of different salts with various inorganic

and/ or, anic acid t hough suych sal s are al har maceutjcal ly
mcceptard Mo gie & At Tone R 0Ra % dhar rUREe iy oFag BETBE r abl & i n
pr act i;agoti@ diphidki i dof rdcs @t @B 0aReNY i BM NG EARAL 10Tl X UkEsRs a

phar maceut i cal | _unacceptabl e salt and then sinply convert the | atter back
t o t héepipEat Haddingopburd PRy Egakichigt CRide e rapieali v drisatsnt of Gric
subsequentiky; ic@Mvefothe free base to a pharmaceutically acceptable acid
addition salt. The aci'd addition salts of the base conpounds can be readily
prepaﬁ@ﬁﬂﬂergf@mnv@ﬂﬂkom@hmnéchnomu@smnmﬂnﬁQQQﬁ®@®33ﬂ@QﬁFUS®®&@ﬂﬁ62547
€.9., mﬁ{ irtuzcegitmp %n% Vi di resm?’mce thdlnl‘fudl e un cxas 1;5?1%1%%( Ha'i'fl? }blugfl)4 eX o nai oa l ent anpunt
of t h&"'Chosen My meral™ o ia° | n-aqueous solve Pimior in a
Sui t alshee diagand cigsial w\eas‘rﬂmsm:)h n@&d&yﬁ @bué)«&fﬂiﬂc@yeréﬁbiﬁxhﬁx@b kin@ne eﬂiuh apadmic - Upon
careful evaporation of the solvent, the desired solid salt is obtained.
[0012@?%@?@@1 ?@ﬁmééﬁkbe used to prepare the pharmaceutically acceptable
aci d- agdei )i ofln&ahd Sel-diRe HABSHERAMBQUNES AR LR asei oW F%anc% ek QMR to
non-toxi ¢ aci d-addi ti on salts, e.g., salts contalnln%lp har macol ogi cal | y
acceptrabiies marconeiouad ey 284 erispdddenl Bppiban andgaiuge hedple oAyl reulias e or
bi sul fﬁ‘ﬁﬁ) ;th 1‘3@%@@@&&% 8}?;}&6& oq (}Pﬁ@?ﬁvpth‘g whmzilciﬁcg A =eef 1';1@1%Ii ?El’?@’hb %lnjhﬁx@rﬂ «Qk aci d
citrate, tartrate or trate cinate, naleate, funarat uconat e,
sacc ha’lﬂa‘t&eﬂ‘v herzeateppmetthanesgtifconbtiey iaimdﬂp@m@uséan[ii e/ ‘varmnh, as adefox i
L S R A e G e N R IR T
nitri eeplpewehltpric, fumaric, maleic, phosphorlc glycolllc Iactlc

salic S I nlc, ene ho . tart acetlc citri

met haryﬁé‘iﬁcﬁ Hudﬁ'ﬁ%tm“fli)r‘ﬁﬁbfg ﬁ&%ﬁeﬁ* Rl Efph‘c“ﬁé fearia i p@&l“ﬁ’ﬁﬁhﬁ"& and
benze@@ﬁyhrmwa&e@@msu@ 0912 3LEORNROWNES rds L] @e10agiteH Gosk Bf DBIMEE, €. 0.,
contain a COOFl or tetrazole nnlety are generally capable of formng a

Wi de AHTEEhegiired ApaseEty Viapicous RRorgiTeidme? brho pyahneiases: fagiehough
such %@duk if%‘; Em%@x%@z%h%\ Qﬁg%’@%%ﬁfcﬁa%l% ACGERLARE £4d0h¢ %’ﬁﬂxf‘ﬂ gﬁ%ﬁ%? gn to
ani mal s and mans desirable 1n practice to initially isolate a
conpound fromthe reaction m xture as a. pharmaceutically unacceptabl e salt
and then sinply convert the latter back to the free acid conpound by
treatnent with an acidic reagent, and_subsequently convert the free acid to
a pharmaceutically acceptable base addftion salt. These base addition salts
can be readily prepared using conventional techniques, e.g., by treating

t he correspondi ng aci di c conmpounds with an aqueous sol ution containing the
desi red pharnmacol ogi cally acceptabl e cations, and then evaporating the
resultlng solutlon to dryness preferably under reduced pressure.

Al 2+ o o



WD 2011/ 082331PCT/ US2010/ 062547 sol ubl e ami ne addition salts such as

N- et hyl gl ucar ni ne- (rnegl um ne), | ower al kanol ammoni um and ot her such bases
of organiwoOaniwmss331[ 00130] Phar maceuti cal | y accept abl e egCeEs2ai/obzat vudi ne

i nclude, for exanple, (1) carboxylic acid esters in which the non-carbonyl
noi ety of the carboxylic acid portion of the ester grouping is selected
fron1straight or branched chain aIkyI (for exanple nethyl n- propy' |,

t - but tyl) cl oal kyl., al koxyal k thyI)
b ot et P e B s e S e e b s B bt )
aryl Q&@fa@xﬁﬂnhgﬂﬂphenyl optionally substituted by, for exanple, hal ogen,
Cl 4 a , or Cl1 4 al kox m no; (2) sul phonate esters, such as

al kyl iﬂ%ﬁ’i ara %V‘Pgl}i\‘é‘ﬁé ﬁy@g» eft Wuéimﬁmek ﬁ‘ﬁtkﬁé?ﬁ@eﬂl PR iere)viam e aci d
ester s, &Lféhr @ﬁ@f‘@i &epé\:’,aﬂé}! éé%aVQEdt]wou'ldsgio% Y} n) wu?@g Q}%)L opré%m%g&ﬁm@t ers.

I n such esters, unless otherw se specifi any al iy noi ety present
advantvageouishty agaest s mieimtlo 01_1@ seahfb@nciastmm |paridd awalogs. | Vhefeform 1 to 6
car borﬁlhe.adtbq 9 Q(P ribemp Jg ! }}1!1(,(;: lilu aeﬁevy dS\ﬂQl Epué]' wzti(d) dgses ?}. i% mmsfiaw '?Ai)nx){n u%iczle%xal :kyl

noi ety pre é % Ster naey ¢C din“from 2"t Carbon’ at oifs

aryl mxemyenmrmemf x‘esnstmhb asn‘erc& ermyomemibseﬁadmheﬁmb agbapd WAh)Yt*;
reference t of .the anve conpounds al so includes a reference to a
physi@PB@??&fT AL BT €517t her eof [ 00131] Present!ly di scl osed

phar maggid;i cale SONPRSIONS &ALt Qxﬁp&ﬁ?@ddt@w@ﬂd%@ B nd¥: JUARRAL ridiNYS, @
presently dlsclosed conpound can formul ated as a pharnaceuti cal
conpodSittFEHt-EBYe BigRts »@9 EXEIve dpEpentaarbanatice oglamiyudineapd adueyir ditveriidscul ar
or sub&g&?ﬂggg§) topical, rectal or intranasal adm nistration or in a form
suit or adnlnlstratlon by inhalation or insufflation. The
pharnﬁ@@ﬁﬁldamnc@npasmtmonmnnﬁynbei}nhnﬂﬁﬁa@bea@eﬂme@nnamdﬂﬁuymbe&pmgpared
]?)(;r mul §T eé‘h% 1{%&&101} \’ nus H\llggkt V%LI Lclmcﬁrs t Iljé %arme]ceggf 1) (%ti’l'll ﬁ\églti!gin réﬁ}. %se gtﬁ%t may be

i ngr edLM;ﬁl&Hﬁﬁ?‘@&ﬂﬂh@ﬂmdlChﬂQrfl@thﬁ@.ﬂiaidr@ﬂlﬁn amemgr{e@an Bomby4 50md, @E%([Whig, &rd

intimately brin o .association the actj in redlents th liquid
carr i 4 poont hgixgge.ov AR (0 R ER %b‘iiﬁ"‘g ot msratioliecedkar y
shapi Rgritd8n-RIRAUG. thethe uRhalk WBEOMELGRlYs of pRSERRLADAIS, GREHARS s6aN e any
such carrier known in the art including those described in, for exanple,

Remi n@episrnPiae e @t Teoupise P@W@b@“rewm@wﬂﬁmgﬁf gt Gang ©o(aROURO MGepinar o
edit. 3}&3@&1 dm%@f ”%%QEHE&»Q%'@,);%& )Oﬂgh&lf;h(%ﬂﬁﬁa%%%&'&ﬁéa eH%@ St ' y

di scl ose be prepar ed wn'in the art fnc ing, for

ex arrplﬂwﬁnwmaﬁig eammlﬂeagtnoomi ph@”semtlltiyaim metngebédsabonpoenibervwit h a

e R Bt R B T s et TR T S ) T

capsulieaprepared obyantanment ?Oﬂﬁaﬂd paitinds uktcht anphasimeetdcbeahlly accept abl e
exci pi ent such as a bi_ndi.n en , el atinized mai ze starch,
pol yv.amﬂ“ﬁj%iﬁr\a NPT Gronons gt oan s ﬁ‘pcw%@%@%m%@eé i PHY A8 &P%%%’

rnet ydr Geehbit @pRbxilfor b hRFarkBi@ily ebACHAS BmoliiGE 9RIMLALiLAINGCESkIW QF@r OF
caIC|un1phosphate) | ubricant ('e.g., magnesium stearate, talc or silica);
d|S|nF€@? ﬁ%oie g., potato starch or sodium starch glycolate); and/or

wet ti gerﬁl S4 ﬁe ??‘ ferée%% n%%;h?e&i{ ¥‘}1E th%%ﬂ%h@&? )th\/ { Ibteaclél@bl}nﬁ zeﬁ%npigts Gpat ed by
met hods e art |qU|§ preparati ons for ora n1n|strat|on may

t ake tih@i‘i‘féiﬁ@ mg,oﬁ abqut HOw m@oéimheudum but ilerpegypliifpeqprvabuspensiton, or they may
\?ghlpz:l% 12?1%%&?%1‘{1‘%%1‘,) %ge%ch oS ?l{%h?t]éro ?rgagfn %it({ tth% e@%&dlﬁ&ﬂ&;ﬁdﬁ&f&l} é(alssls}s Y abolh‘l St abl e
convendd mmabutrmh@ @MVWVEIMI@V@!@H cimGetbieahiyeqaocent abbet aﬂ;mdtmmﬁﬁaa iguch as
a suspend ug eg r -Qr 93. sorbitol syrup, nethyl cellul ose or hydrogenated
edi bl ¢35t %s’ ﬁhﬁ@?ﬁ?iﬁé agent (e.g., lecithin or acacia); non-aqueous
vehi clign (8. Gnsofk PRAG:RIe lnbo@ihieﬁts%@ﬂﬁr&& e‘ﬁﬁm@R@ﬁra@éoﬁ@h&&ﬂdmﬁmgﬁtﬁ of
preservatlve (e.g., nethyl propyl p- hydroxy enzoates or sorbic acid).

[ 00134pR8r+5HuedakbadaPthingol éﬂsmwnﬁmt e derrpodiceivoemumaient aReat ke f or m of

tabl e eIy V | Fresently
g o B B S R B R R

i njection, including using conventional catheterlzatlon t echni ques or

i nfusion. Formul ations for injection may be presented in unit dosage form
e.g., in anmpules or in multi-dose coniglners wi th an added preservative.
The conpositions may take such forns suspensi ons, solutions or enul sions
in oily or aqueous vehicles, and may contain a formnul ati ng agent such as a
suspendi ng, stabilizing and/or dispersing agent recogni zed by those of

skill in the art. Alternatively, the active ingredient may be in powder
forn1for reconstltutlon W th a SU|tabIe vehlcle e.g., sterlle pyrogen- free
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oi ntment or cream [00137]Presently disclosed conpounds nmay al so be

tbrmul ated in rectal conpositions such as suppositories or retention
enenas, ewQ.20110833ai ni ng conventi onal suppository basesPSUAIS2@9/0625¢Da
butter or other glycerides. [00138] For intranasal adm nistration or

adm ni stration by inhalation, presently disclosed conpounds nmay be
conveniently delivered in the forty' of a solution or suspension froma
punp spray.container. that is squeezed or. punped by the patient or _as an
B o A R R o e R R e e

W th tshenstise ok oRessdtittzaklre propel | ant, dichl orodiftuorotriethane,

trichl orof | uor omet hane, dichl orotetrafl uoroethane, carbon_ dioxide or other
sui t abPe/ g, a8 sopp prehersd ggwodiregts gy Bgdurniiey adieisslive pRedgssagesanit may be
det er %&3%0@%};};@?‘@%{%9{1&9@;%@' ﬁ!s‘é@co’i&@ a&%%'n\{ﬁédi@m_%@ﬁ.@.t@&‘ a@glﬁlﬁr&g toldut & mg
pressurized container or nc.bulizer may ctontain a solution or WO

2011/ 082331PCTP1YS2010/ 062547 suspensi on of the presently discl osed

conpo . sul es and .cartridges . (made, .for, exanpl.e . fram gel atin) for use
oo 0 IR e PR PRI RS ST ST RS OGS i x of e
pr esenbdy 500 sal Osethvedinp auh theandnad astictiabbdepontens faseusuah(@sbhadctsose or
starch. Pre$ rre un[ﬁ dosage fornul ations are those containing a daily
dose &F&)@AP é%@h do8&"of the active ingredients, [00139] A tablet may be
made byoLONELRSSE QR QFed MRIndiNGnts QR HHQRRL Y0, Wid HisORBvORNRIB RLGES SO Y

i ngredi ents. Conpressed tablets may be prepared by conpressing in a _

sui t alghetFae Higrrd lamsudies jape thengioad iﬁ@ﬁt@gnsrﬁﬁ%ﬁtf@@%ﬁs HORPHP THEWRBUER-Jas a
powder,.. %f%&ggH4ﬁrwﬂgptionally m xed with a binder (e.g. povidone, gelatin
hydroxj%ropylnet gﬁ cellul ose), lubricant, inert diluent, preservative,

di si ntf@giitant in(cemg pre$ocidembsdiarcoh ofthecoldnate theciioisstilvd mkedieponineenef

gent U LA s B & hag § Do ea By Rra g R Vo8 TR SWRered

conpoud offedsStengidivwkith an inert liquid diluent in a suitable nmachine. The
tablets may optionally be coated or scored and may be formulated sgo as to
pr ovi eVl ow 6P10e Bt Y BRICBYOPEIcER$E T tHEOh A e dcHYT waiceRtseereF 8l n usi ng,
for exanmlsgy n@%ﬁ ﬁﬁ%ﬁyﬂif?@ﬁh@ﬁ{els&coﬁh a&ﬁleliﬁﬂr&ﬁ@nﬂcﬂns\(ﬂ ARGt QPOF ddoQR® L O
provide the desired rel ease profile. Tablets may optionally be provided

wi th aiientleri c coating, to provide release in parts of the gut other than
the stgmash.. [.00140].Tk Ings ent. isc) osed may. al sa_.

formila B 8P DuertnasTaama ARy B IRy AR EL TR Rt o those
of or dbsmarsyo sig dfliavinudibhe aad the skxadples iofreduchodbnnat atitdnag cathobies figund i n
United, States, Patents 3,119, 742; 3,492,397, 3,538, 214; 4,060, 598; and

4, 173 %63 Y 0H149f The phar maceutical conpositions of the invention may

i ncl udey Bt her <306 PlcSerAAGLOLISGRIRARERt Sven O, 18XANRIc8ve HRRSRnBMILIARLE for

oral adm nistratjion may include such further agents as sweeteners,

t hi ckEREHS AR F I BYigdiAY sedmsotras actiiRdrerdisehnsidy ¢fhepPuicorp i ehtE das a
physi cah Jbagfsief gk bLitin a dosage unit that separates |ainivudine from

adef bviT for better stability/dissolution profiles as determ ned by their
respedtidte physinoctrémisdambpdiopeistol 8. in{e@0d Aj<Thvet 4614 opicdgnexanpkes are

i nt ended f i | l.ustration purposes gnLy,aq?Q.te not meant to limt in any
R R g e S S i R S L e At

pr odr ug)ef adilkAr {ipdefiavir) for use in conmbination with |am vudine, it may
be replaced by adefqvir or another suitable pharmaceutically acceptable
deri vaif: %)Z_ t'epEs P‘jﬁ‘i‘?'*?dﬁﬂb{%%f’fﬁa‘éé’f e bht o YS%EEP@Y%\?S’F%&P Yopsec bt

phar maggutsk ald o 1aseenhabhendardonabime MirbdicNAVRidkOB.adl Mstedrhased on

bi oequi val ence for system c exposure of adefovir or its active di phosphate
in t heWioyadelopxdippPes Exanple 1. Formul ations [00143] Wil e | ani vudi ne and

adef O\{M&qi Wn\é&)ﬁk bre@%d%&bg&h%gmo@ itlﬁ?ti%l;eﬁg01%§hg Y a%gﬁmngﬁ*ldﬁm é-otnsists of
about 550 mg of lamivudine; and the second active mgredient consists of about 8 mg of adefovir

dipivoxil.
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is preferable to deliver these conpounds in a pharnmaceutical conposition
suitable for adm nistration WO 2011/ 082331PCT/ US2010/ 062547 [ 00144] Each of
t he exenpwveryilmedvrudi ne dose anounts, 405, 460, 510, 55@CTAGR01ANSID0 ng
per unit dose, is co-fornmulated with each of the exenplary adefovir

di pi voxil dose anmpbunts, i.e.. 3, 5, 8 and 10 ng per unit dose, resulting in
24 strengths of the prepared conpositions. [00145] Each of the strengths in

Tabl e .5 formul at ropr.iate pharmaceutical. ex ients into
comﬁ&%ir NESBYE P '?“e\gﬂrﬁ Sgg{?f s Hedtentey ¢ Jirb@caf’%@ﬁreaifg?%fiété % nel udi ng
but nobalichh hRdriMmitid@he; sRAIRAb@ALetieQRIE@tnt cbREHBE aboRBSAL tcPhoV@Thpal

admi ni stration. Considering the chronic nature of hepatitis B infection

reqU|Kﬁﬁ6ﬁ$ﬁh@“W ¥ t herapy, oral fornulations as tablet (caplet, pill),
capsul @ﬁé&igarﬂ sQhe foén gt& an %r&ﬂg o QY d? (?@ 4 Qe SUSRENRELL Asx%'; ofnul si on)

are g ner pre erre arentera rul ations are useful

al ter ma@ui\ﬁé%lrlgndenmgpbm ahd ﬁletsaamdeﬂs ewh@edegcatsisdeli abpgtdrag (nbednfot be
perforne f ason, exanples herein are only given for the nost
comon o SﬁtgﬁﬁT‘B gﬁ ‘eral fornul ations. [00146] Table 2.1 and Table 2.2
bel ow|psEssent sememhaama e@XelipicaRios tl&ﬁﬁkdﬂh@ﬂ I’(heﬁiﬂ@mhﬁe Pefedleni dondeser for the
co-formul ation of |am vudine and adefovir dipiyoxil according to the

st r engPHE OPY &gy i vadipr end theprgong gethie lwe‘wgmt BRsisy YriPpHidgeR i EPRE Ssum of

t he meggh&dggoﬁgglMgmqngredlents (Tabl e 1) and that of excipients (Table
2.1 and Table 2.2), Table 2.1. Exenplary oral fornulations Tablet or
Capsull@d86] Songeine prefdmdiewbdilinsn s Thb bharmpeeufipgheppbetitrias O ievetyon may be

i the form of solid or hiquid formulations suitable for oral dosing such as tablets, capsules or
solution or suspension.

FO087]  In some other preferred embodiments, the pharmaceutical compositions of the invention
may be in the form of injectable formulations syitable for parenteral administration.

[0088]  In another aspect, the invention generally relates to a method for treating hepatitis B virus
infection in a human. The method includes: admunistering, n combination, to a subject in need
thereof a daily dose of more than 404 mg to about 1500 mg of lamivudine, (2R, cis)-d-amino-1-(2~
hydroxymethyl-1,3-oxathiolan-5-yh-pyrimidin-2-one, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof, and about 1 mg to about 10 g of adefovir
dipivoxil, bis{pivaloyloxymethyl){9-[(R}-2{phosphonomethoxy jethylladenine, or a therapeutically
equivalent amount of pharmaceutically acceptable salt or ester thereof.

(0089} In some embodiments of the invention, the method includes administering, in combination,
to a subject in need thereof a daily dose of more than 400 g to about 900 mg of lamivudine, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or ester thereot and about 2 mg
to about 8 mg of adefovir diptvoxil, or a therapeutically equivalent amount of pharmaceutically
acceptable salt or ester thereof,

(00901  In some preferred embodiments of the invention, the method mchuides administering, in
combination, to a subject in need thereof a daily dose of more than 400 mg to about 600 mg of
famivadine, or a therapeutically equivalent amount of pharmaceutically acceptable salt or ester
thereof and about 5 mg to about 8 mg of adefovir dipivoxil, or a therapeutically equivalent amount of

pharmacentically acceptable salt or ester thereofl
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Adefovir dipivoxil (Table 1) Adefovir dipivoxil (Table 1) Mcrocrystalline
cellulose 70 ng Sodiumcitrate 0.3 g Povi done 10 Trig Sodi um bezonate
0. 05 g Sospumigsaideh gl ycolate 10 ng Raspberry flavor PCT/US2010/062547

(00917  In some preferred embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a datly dose of about 600 mg to about 900 mg of
famivadine, or a therapeutically equivalent amount of pharmaceutically acceptable salt or ester
thereof and about 2 mg to about 5 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof.

[0092]  In some preferred embodiments of the invention, the method includes administering, in
corabination, 1o a subject 1u need thereof a daily dose of about 450 mg to about 630 mg of
famivadine, or a therapeutically equivalent amount of pharmaceutically acceptable salt or ester
thereof and about 3 mg to about 7 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
pharroaceutically acceptable salt or ester thereof.

100931  In some preferred embodiments of the invention, the method inchides administering, in
combination, to a subject in need thereof a daily dose of about 500 mg of lamivudine and about 5 mg
to about 8 mg of adefovir dipivoxil.

160941 Tn some preferred embodiments of the jovention, the method inchides administering, in
combination, to a subject in need thereof a datly dose of about 500 mg of lanmivudine and about 5 mg
{or about 5.5 mg) of adefovir dipivoxil.

(00951 In some preferred embodiments of the invention, the method mchides administering, in
combination, to a subject in need thereot a daily dose of about 300 mg of lamivadine and about 6 mg
{or about 6.5 mg) of adefovir dipivoxil.

(00961 In some preferred embodiments of the invention, the method inchudes administering, in
combination, to a subject in need thereof a daily dose of about 500 mg of lamivudine and about 7 mg
{or about 7.5 mg) of adetovir dipivoxil.

(00971 In some preferred embodiments of the invention, the first active ingredient consists of
about 550 mg of lamivudine; and the second active mgredient consists of about 8 mg of adefovir
dipivoxil.

[00981  In some preferred embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 550 mg of lamivudine; and about 5
mwig to about 8 mg of adefovir dipivoxil.

[O099]  In some preferred embodiments of the jovention, the method ncludes adminisiering, in
combination, to a subject in need thereot a daily dose of about 350 mg of lamivadine and about S mg

{or about 5.5 mg) of adefovir dipivoxil.
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0.1 nL Magnesium stearate 5 ng Purified water g.s. to 20 nL WO
2011/ 082331PCT/ US2010/ 062547 Table 12. Exenplary parenteral formul ations
| nt ravenowe 2011va8e33anuscul ar Lam vudi ne (Table 1) Lam waaiuseo1pDedshe 1)

F00100] in some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 550 mg of lamivudine and about 6

mg {or about 6.5 mg) of adefovir dipivoxal.

FOG101 I some preferred embodiments of the mvention, the method jnchides admnistering,
in combination, to a subject in need thereof a daily dose of about 550 mg of lamivudine and about 7

mg {or about 7.5 mg) of adefovir dipivoxil.

[00162] In some preferred embodiments of the invention, the method includes administering,
i combination, o a subject in need thereot a daily dose of about 550 mg of lamivudine and about 8

mg of adefovir dipivoxil.

[00103] In some preferred embodiments of the invention, the roethod necludes adounistering,
m combination, {0 a subject in need thereof a daily dose of about 680 mg of lamivudine; and about 3
mg to about 5 mg of adefovir dipivoxil,

[00104] in some preferred embodiments of the invention, the method includes administering,
in combination, to a sybject in need thereof a daily dose of about 600 mg of lamivudine and about 3

g {or about 3.5 mg) of adefovir dipivoxil.

FOG105] I some preferred embodiments of the mvention, the method jnchides admnistering,
in combination, to a subject in need thereof a daily dose of about 640 mg of lamivudine and about 4

mg {or about 4.5 mg) of adefovir dipivoxil.

[00106] In some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 600 mg of laratvudine and about §

mg (or about 5.5 mg) of adefovir dipivoxil.

[00107] In some preferred embodiments of the invention, the roethod necludes adounistering,
i combination, o a subject in need thereot a daily dose of about 650 mg of lamivudine; and about 2
mg to about 5 mg of adefovir dipivoxil,

F00108] in some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 650 myg of lamivudine and about 3

g {or about 3.5 mg) of adefovir dipivoxil.

[63109] In some preferred embodiments of the invention, the method includes adnunisiering,
in combination, to a subject in need thereof a daily dose of about 650 mg of lamivudine and about 4

mg {or about 4.5 mg) of adefovir dipivoxil.
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Adefovir dipivoxil (Table I) Adefovir dipivoxil (Table 1) Sterile,
pyrogen-free, D5 saline pH 7.0, QS. to 20 m.., Benzyl alcohol
Propyl enew@l29tiai8283108 g 0.9 ¢ I nj ectabl e sal i ne g.s. PCO/US2@ 01061517

F00110] in some preferred embodiments of the invention, the method includes administering,
in combination, to a sybject in need thereof a daily dose of about 650 mg of lamivudine and about 3
mg {or about 5.5 mg) of adefovir dipivoxal.

FOG1T1H I some preferred embodiments of the ravention, the method of adromistration s by
way of admunistering a combination of the daily dose in the form of a single tablet.

FOG112] I some preferred embodiments of the ravention, the method of adromistration s by
way of admintstering a combination of the daily dose in the form of a single capsule.

FOG113] In some preferred embodiments of the invention, the method of administration is by
way of administering a combination of the daily dose in the form of a solution or suspension.
F00114] in some other preferred embodiments of the invention, the method of administration
is by way of administering a combination of the daily dose in the form of an injectable solution.
[00115] In yet another aspect, the invention generally relates to a method for nuninuzing or
preventing viral resistance when treating hepatitis B virus mfection 10 a human with lavuvudine. The
method includes: co-administering to the subiject a daily dose of more than 400 mg to about 1500 mg
of lamivudine, (2R, cis}-4-anino-1-{2-hydroxymethyi-1, 3-oxathiolan-5-vH-pyrimidim-2-one, or a
therapeutically equivalent amount ol a pharmaceuntically acceptable salt or ester thereof, with a daily
dose of about 1 mg to about ¥ mg of adefovir dipivoxil, bis{pivaloyloxymethyl )(9-[(R}-
2{phosphonomethoxyjethyl]adenine, or a therapeutically equivalent amount of pharmaceutically
acceptable salt or ester thereof.

[00116] In some embodiments of the fuvention, the method inchudes: co-admumstering to the
subject a daily dose of about 4 mg to about 7 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof.

FO0117] in some embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 3 mg to about 5 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of pharmaceutically acceptable salt or ester thereof.

FOG11R] I some embodiments of the mvention, the roethod includes: co-administering to the
subject a daily dose of about 3 mg (or about 3.5 mg} of adetovir dipivoxil, or a therapeutically
equivalent amount of pharmaceutically acceptable salt or ester thereof.

[60119] In some embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 4 mg (or about 4.5 mg) of adefovir dipivoxil, or a therapeutically

equivalent amount of pharmaceutically acceptable salf or ester thereof.
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Example 2. Viral dynam c anal yses and E, "", nodel 1-1BV DNA data
[00147] The HBV DNA data used in the unique assessnents disclosed herein of
HWY vi r alwoynamsesiunder | arni vudi ne t herapy were obt ai Red/USe@i0635¢7

previ ously published | anbai di ne dose-response curves (FIG 1). (Johnson et
al. "dinical pharmacokinetics of |am vudine" Cin. Pharnmacokinet. 1999,
36(1):41-66.) Data points up to day 29 in FIG 1 were digitalized. Since

dat a 22 and 29 for.the high doses re base HBV DNA val ues t hat
wer e ﬁg%&g}(ose 3‘65%%8%%}&?‘64‘? ﬁ‘ge B CGEnt? f%“fho g‘fd%t’ W@“?@%‘&;}e”%%élée dat a

wer e REbie&Ansiifeseds asout &hiabl &oul b;ela@t} BF Rderd@r dipiexiV iof Athethypb@maty anal yses,
only data up to day 15 were used. ral dynam ¢ anal yses [00148]The

d|g|téﬁWﬁé@“dﬁFﬁ@Méﬁ%m@UﬁV%ﬁﬁédﬂf@ﬁﬁé¢nﬁﬁﬁﬁﬁﬁéﬁ@éOﬁron1basellne as W-VQ Vo
and f '{mlhq;,dpr eshel%rﬁﬁ u@’n?od%xén\{somfﬁ’;\@%[\ g‘m\(ﬂ (%an }QOd%{L@uJﬁ Q%o—f;&n%\{si g,l_tg%iga at

basel i'ne a after treatnent initiation, respec |vely he vira
dynanisehipdekily dsseioll kst £ atgedr Hekiods was of iddted: tilpﬂ the OVﬁ Nerapsuticeilyre dat a:

Vi | Vi exp(-a*t) where u is the
cIearaﬂ%ﬁa?éﬁggggns%gﬁﬁeé?g¥§é€£ iﬁd%%?i %eﬁ‘)¥ﬁ€jglearance rate constant
of infleetxed cel lissohé edhiSodiiantd mhhbirbbanefht keaey.inddkb.angdetiniabsing Bitphasi ¢
cl earance kinetics of hepatitis B yvirus frompatients during adefovir

di pi veRPFeterBiapyPe ohept optgg(yf 99H7 -5 290 67 20EEE I AREGY, o5p Hw PeHEalI - 1ife

of freguiiknbidhng pﬂ@i‘%m@@ﬁl@ai@e&@é ineditp che @host | day, the paranmeter u
was therefore fixed at O. /1-- 7 | /day. [00149] The nodel estimates of

viral {8Yiahi ¢ pdr apenefst fafﬁfe»i pip@@émti@a gererdfapiletes themelod fonmpidly restoring
2011/ Q, / n h, L6 er
st maaiat siLsgar el ATe AR Metk BB At LR L BRI PRLITRLE

t hen ljﬁiechdti@dsnmm&ﬂéﬁﬂiﬁﬂﬁ&imd&ﬁ&ﬂﬁolﬁa@mmh ] a@jd?ct)m ﬁchéthﬁxedb‘&ésiyoi‘os&t «airmwdl ne
for the purpose. ( sho f fi.t b ra

r espor s BYERG Gay o SIRLBTLAERS B TP am GuTP R Bty BB 5 Phithh

[ 0015F] - @m&d&h@%e ar @E}Q&@eﬁghﬂeﬁﬁﬂ% cb@bi\ﬁ@ﬁﬂ o€X pl@efﬂnﬁ&ﬁlh&iliwd@&a@tﬁiﬁta
si nul at'ed curves, {gnnnstratlng an excel |l ent goodness-of -fit redi cted

viral F ESpOREEC a& e Rauict PR F108 has &l rdrée v B ’%mis@&i%)'ai@ﬁw&gfél@( Pﬁ@' 22
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acceptable salt or ester thereof.

[00124] The time course of ALT normalization typically parallels that of HBV DNA dechine.
Thus, with an enhanced early and more persistent viral suppression by combination of optimal doses
of lamivadine with reduced doses of adetovir that leads to undetectable viral level faster than regular
doses of lamivudine and adefovir, ALT normalization will also occur sooner following a much faster
time course. Viral breakthrough, defined as an abrupt increase in serum HBY DNA levels following
persistent suppression, may occur due to non-compliance but more often with the emergence of
resistant mutants, and is typically accompanied by ALT flare defined as an ALT ncrease to > 2X
upper limit of the normal range.

[00125] Compounds that are basic in nature are generally capable of forming a wide vartety of
different salts with various tnorganic and/or organic acids. Although such salts are generally
pharroaceutically acceptable for adromistration to anivoals and humans, i may be desirable in
practice to initially isolate a compound from the reaction mixture as a pharmaceutically unacceptable
salt and then simply convert the latter back to the free base compound by treatment with an alkaline
reagent, and subsequently convert the free base to a pharmaceutically acceptable acid addition salt.

The acid addition salts of the base compounds can be readily prepared using conventional techniques,
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e.g., by treating the base compound with a substantially eguivalent amount of the chosen roneral or
organic acid in an aqueous solvent medium or in a switable organic solvent such as, for example,
methanol or ethanol. Upon careful evaporation of the solvent, the desired solid salt is obtained.
[00126] Acids which can be used to prepare the pharmaceutically acceptable acid-addition
salts of the base compounds are those which can form non-toxic acid-addition salts, e.g., salts
contaming pharmacologically acceptable anions, such as chloride, bromide, 1odide, uttrate, sulfate or
bisulfate, phosphate or acid phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate,
succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate and pamoate [i.e.,

L I-methylene-bis-{2-hydroxy-3-naphthoate} ] salis,

[0G127] Examples of suttable acids for lamuvudine include hydrochlorie, hydrobrorie,
sulphuric, nitric, perchloric, fumaric, maleic, phosphoric, glycollie, lactic, salieylic, succinic, toluene-
p-subphonic, tartaric, acetic, citric, methanesulphonic, formie, benzoic, malonic, naphthalene-2-
sulphonic and benzenesulphonic acids.

1001281 Compounds that are acidic in nature, e.g., contain a COOH or tetrazole motety, are
generally capable of forming a wide variety of salts with various inorganic and/or organic bases.
Although such salts are generally pharmaceutically acceptable for administration to animals and
humans, it may be desirable in practice to inttially 1solate a compound from the reaction muxture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free acid compound
by treatment with an acidic reagent, and subsequently convert the free acid to a pharmaceutically
acceptable base addition salt. These base addition salts can be readily prepared using conventional
techniques, e.g., by treating the corresponding acidic compounds with an aqueous solition containing
the desired pharmacologically acceptable cations, and then evaporating the resuiting solution to
dryness, preferably under reduced pressure. Alternatively, they also can be prepared by muxing lower
alkanolic sohutions of the acidic compounds and the desired alkali metal alkoxide together, and then
gvaporating the resulting solution to dryness in the same manner as before. In either case,
stoichiometric quantities of reagents are preferably emaployed in order to ensure completeness of
reaction and maximum product yields of the desired solid salt.

[00129] Bases which can be used 1o prepare the pharmaceutically acceptable base-addition
saits of the base compounds are those which can form non-toxic base-addition salts, e.g., salts
containing pharmacologically acceptable cations, such as, alkali metal cations {e.g., potassium and

sodium), alkaline earth metal cations {e.g., calcium and magnesium), anmunonium or other water-
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sohuble amune addition salts such as N-methylglucarome-(roeghimine), lower

alkanolammonium and other such bases of organic amines.

(00130 Pharmaceutically acceptable esters of lamivudine inclade, for example, (1) carboxylic
actd esters in which the non-carbonyl moiety of the carboxylic acid portion of the ester grouping is
selected from straight or branched chain alkyl {for example, methvl, n-propyl, t-butyl, or n-butyl},
cycloalkyl, alkoxyalkyl (for example, methoxymethyly, avalkyl (for example, benzyl), aryloxyalkyl
{for example, phenoxymethyh), aryl (for example, phenyl optionally substituted by, for example,
halogen, Ci.4 alkyl, or C4 alkoxy}, or amino; (2} sulphonate esters, such as alkyl- or
aralkylsulphonyl (for example, methanesulphouyl); (3} amino acid esters {for example, L-valyl or L-
isoleucyl}); and {4) phosphonate esters. In such esters, uniess otherwise specified, any alkyl moiety
present advantageously contains from 1 to 12 carbon atoms, particularly from 1 to 6 carbon atoms,
wore particularly from 1 to 3 carbon atoms. Any cycloalkyl moiety present in such esters may
contain from 2 to 6 carbon atoms. Any aryl moiety present in such esters may comprise a phenyl
group. Any reference to any of the above compounds also includes a reference to a physiologically
acceptable salt thereofl

[OG131] Presently disclosed pharmaceutical compositions can be used i an anirnal or huroan.
Thus, a presently disclosed compound can be formulated as a pharmaceutical composition for oral,
buccal, parenteral {(e.g., infravenous, ntranmuscular or subcutaneous), topical, rectal or intranasal
adronisiration or 10 a form suitable for administration by mnhalation or msutflation. The
pharmacentical compositions may be in unit dosage form and may be prepared by any methods well
known in the art.

[00132] The active ingredients may be formulated with a carrier which constitutes one or
more accessory ingredients. In general, the formulations are prepared by uniformly and intimately
bringing into association the active mgredients with liguid carriers or finely divided solid carriers or
both, and then if necessary shaping the product. The pharmaceutically acceptable carrier can be any
such carrier known in the art juchuding those described in, for example, Remington's Pharmacentical
Sciences, Mack Publishing Co., {A. R. Gennaro edit. 1985). Pharmaceutical compositions of the
compounds presently disclosed may be prepared by methods known in the art including, for example,
mixing at least oune presently disclosed compound with a pharmaceuntically acceptable carmer.
(001337 For oral administration, the pharmaceutical composition may take the form of, for
example, a tablet or capsule prepared by conventional methods with a pharmaceutically acceptable

excipient{s} such as a binding agent (e.g., pregelatinized maize starch, polyvinylpyrrolidone or
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bydroxypropyi roethylcellulose); filler {(e.g., lactose, microcrystalline cellulose or calcium
phosphate); fubricant (e.g., magnesium stearate, talc or silica); disintegrant {e.g., potato starch or
sodim starch glycolate); and/or wetting agent {(e.g., sodium lauryl sulphate). The tablets may be
coated by methods known in the art. Liquad preparations for oral adronistration may take the form of
a, for example, solution, syrup or suspension, or they may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such hiquid preparations may be prepared
by conventional methods with a pharmaceutically acceptable additive(s) such as a suspending agent
{e.g., sorbitol syrup, methy! cethilose or hydrogenated edible fats); emulsifying agent {e.g., lecithin
or acacia); non-aqueous vehicle {e.g., almond oil, oily esters or ethyl alcohol); and/or preservative
{e.g., methyl ot propyl p-hydroxybenzoates or sorbic acid).

1001341 For buccal administration, the composition may take the form of tablets or lozenges
formulated in a conventional manner.

FOG135] Presently disclosed compounds may be formulated for parenteral administration by
mjection, inchiding using conventional catheterization techniques or mfusion. Formulations for
mjection may be presented in unit dosage form, e.g., it ampules or in multi-dose containers, with an
added preservative. The corapositions may take such forms as suspensious, solutions or emulsions n
oily or aqueous vehicles, and may contain a formulating agent such as a suspending, stabilizing
and/or dispersing agent recognized by those of skill in the art. Alternatively, the active ingredient
may be in powder forra for reconstitution with a suttable vehicle, e.g., sterile pyrogen-{ree water,
betore use.

[03136] For topical administration, a presently disclosed compound may be formulated as an
ointment or cream.

F0G137] Presently disclosed compounds may also be formulated in rectal compuositions such
as suppositories or retention enemas, .g., containing conventional suppository bases such as cocoa
butier or other glyeerides,

FOG138] For miranasal administration or administration by inhalation, presently disclosed
compounds may be conveniently delivered i the form of a solution or suspeunsion from a pump spray
contaimer that is squeezed or pumped by the patient or as an aerosol spray presentation from a
pressurized coutainer or a nebulizer, with the use of a suitable propeliant, e.g.,
dichlorodiflnoromethane, trichlorofluoromethane, dichlorotetrafiuoroethane, carbon dioxide or other
suitable gas. In the case of a pressurized aerosol, the dosage unit may be determined by providing a

valve to deliver a metered amount. The pressurized coutainer or nebulizer may coutain a solution or
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suspension of the presently disclosed compound. Capsules and cartridges (roade, for example, from
gelatin} for use in an inhaler or tusufflator may be formulated containing a powder mix of a presently
disclosed compound and a suitable powder base such as lactose or starch. Preferred unit dosage
formulations are those containing a daily dose or daily subdose of the active mngredients.

(001391 A tablet may be made by compression or molding, optionally with one or more
accessory mgredients. Compressed tablets may be prepared by compressing in a suttable machine the
active ingredients in a free-flowing form such as a powder or granules, optionally mixed with a
binder {e.g. povidone, gelatin, hydroxypropyimethyl cellulose), lubricant, mert diluent, preservative,
disimtegrant (e.g. sodium starch glycollate, cross-linked povidone, cross-linked sodium
carboxymethyl celiulose) surface-active or dispersing agent. Molded tablets may be made by
molding a mixture of the powdered compound moistened with an inert liquid diluent n a suitable
machine. The tablets may optionally be coated or scored and may be formulated so as to provide
slow or controlled release of the active ingredients therein using, for example, hydroxypropyimethyl
celiulose in varying proportions to provide the desired release profile. Tablets may optionally be
provided with an enteric coating, to provide release in parts of the gut other than the stomach.
[03140] The compounds presently disclosed may also be formulated for sustained delivery
according to methods well known to those of ordinary skill in the art. Examples of such formulations
can be found in United States Patents 3,119,742; 3,492,397; 3,538,214; 4,060,598; and 4,173,626.
[00141] The pharmaceutical compositions of the invention may inclhude other agents and/or
components. For example, those suitable for oral administration may inchude such further agents as
sweeteners, thickeners and flavoring compounds; and/or such further components as a physical
barrier within a dosage unit that separates lamivudine from adefovir for better stability/dissolution
profiles as determined by their respective physiochemical properties.

1001421 The tollowing examples are intended for ithustration purposes only and are not meant
to lurut 1 any way the scope of the invention. While adefovir dipivoxil 1s the preferred prodrug of
PMEA (adefovir) for use in combination with lamivudine, it may be replaced by adefovir or another
suitable pharmaceutically acceptable derivative thereof, in which case the amount of adetovir or its
pharmaceutically acceptable derivative will bave {o be adjusted based on bioequivalence for systemic

exposure of adefovir or its active diphosphate in the liver.

Examples
Example 1. Formulations
(001431 While lamivudine and adefovir dipivoxil may be co-administered as raw chemicals, it

is preferable to deliver these compounds m a pharmacentical composition suitable for adoumistration



successfully predicted by our unique viral dynam c anal yses. These results
denonstrated a clear efficacy benefit of higher doses of |am vudine: as
shown i n wWalkhe/08233the 600 ng doses achieved 1 |og io0 or PCO/US20meH6250T €
reduction in viral load than the 100 ng dose. Such substantial gain in
early viral response, shown here to be achi evable with high doses of

| am vudi ne, has been shown to predict WD 2011/ 082331PCT/ US2010/ 062547

hi gher rates ance.to ct abl e | evel s ower rates
ot °r 06 BfihRe B pHaM Ry AR RUT R CUDSEAHE S PR By LrENeEo A Gt ont

ef fi Caa¥RUEERIRSpOMANG ielndRbted 1KEMaLics of hepatitis B viral load during
48 weeks of treatnment with 600 nq VS 100 ng,of | am vudine daily" J. Viral
Hepat, 2004, 11(3ybkdsbymoleyugi dagsagl lape 54 pdgiavipdighiogs ed HBV DNA
reduction data on dayf3ﬁh%;;;_i ________ a;;___;";;_ _____ OB
pur pose of defining optimal doses of Iémnvmﬁme(mg 00154 AN El I [ ax o
the form of E=Emax*ED5oh/ ( Dh+&3 5 G’%g}vmeresﬁ and $EHCA argagt he igoal
response W Th dose D andy maXium Vi gl Tespanse Tespectiygy. BHe; s the
dose resulting in 50%of viiral response; his the HIIl paraneter. The
maxi num redu%‘gﬁf%‘ﬁ“'of HB\& N[)A4a£ /54 wdelks achi@®fabl 5By a 600/ 900/5

nucl eosiide/ ndiplve®® i de {anf i Vi | S oxXi I io uti.et al. J.
Hepat ol . 3@@@3@3&55@5142% 240 % Shedblbre %gtﬁe@r 7 ""?r%den?@’%erei n,
Ercia, was fixed to 4. [1@0155(]sm1e Eiso)! oo rmﬁehgestqamit)es e(oetlanda;ndgerror)
for ED50--and-h-are-101.5.(29.04) ng.-and.0.6085.(0..0937), respectively.
Usi ng these estimtes, vi raI responses at unt ested doses were predicted and
resul ig0kte il | usth of hdeiamfirGlang vadick @hesmnmethmh’@qﬁal%% B0, “[“@0@%}ﬂhe Emax
woul a8 6B e 13 A DG LR SX o PR BT PPy R Bl 0 o
t he maxi, fuinspatiéntigier ymaddmeevabﬂn% 181'21‘4etténgfirﬁ@flﬂiﬁﬂtﬂfpaﬁédtcehlpbh&ﬁr&py By

contr ,..aS shaown Fl G e 5, doses > 400 are redi cted
to prg%c‘ié?grea&@h afﬂtéﬁ?éﬁ%«iai *éifg Elb@ﬂ&%ﬁ ‘v‘éﬂﬁs@eﬁgnﬁag aricdoo my/ day
t o 15QQc:pBhdave c&aRsh JRIHHAGHRE ptdef.8mNhahdaant by bivah befhes indyifl aheast
doses fromthe 100 ng dose as well as cost of goods, doses of nore than 400
my/ day "t aboiat POBOLry/ iR dpdaletinsl Wargaalagrdptianar. CThekE g8 elroare

predi gted. &%e{?&ﬁ%‘ﬂ%f%@&“ﬁeq&&h bld éQS}rh&% o, %95&'?& %mbﬁh ﬂ@%l%m Y geek 4
than the standar mg cl'i ni ¢al “dose of 1Tam vudi ese anal ytic’

r esul tegpsiuirdbadtoe sethsie!lt o imurdr(efviuti@ bmsipca&iondeas:umgwﬁ‘s ah’tagrﬁefﬁijdpmécr@dhl eves
?gl %/hg Oiu:p&ijéﬂioeid E{)ﬂl’illgﬁlf\i S Jﬁ”v‘lu‘! ? Sggl{rl‘éei'i?{tg%%}; der S 6(,1&5 ‘ﬂilﬁa 10118 \Klf_ille}i./éa(g%}gn% C(éxng?r{)legs
of E" ,admndeiaupzﬁ edinct ﬁCbed‘Oﬁrﬁai amltms ﬁeadon,rﬂsmpns e&eataimej( géen Doslesméarg/ day)
100 300

common oral and parenteral fornwulations.

[00146] Table 2.1 and Table 2.2 below present exemplary excipients and their amounts per
unit dose tor the co-formulation of lamivudine and adefovir dipivoxil according to the strengths
listed in Table 1. The total weight of a unit dose is the sum of the weight of active ingredients
{Fable 1) and that of excipients (Table 2.1 and Table 2.2).

Table 2.1, Exemplary oral formulations

Tablet or Capsule Selutien
Lamivudine {Table 1} Lamivudine {Table 1)
Adefovir dipivoxil {Table 1} Adetovir dipivoxil {Table 1}
Microcrystalline cellulose 70 mg Sodiurg citrate 03¢
Povidone 10mg Sodium bezonate 0.05g
Sodium starch glycolate 10 mg Raspberry flavor .1 mL
Magnesium siearate Smog Purified water q.5. 1o 20 ml
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Table 2.2, Exemplary parenteral fornulations

{ntravensus intramuscular
Lamivudine {Table 1} Lamivudine {Table 1}
Adefovir dipivoxi (Table 1) Adefovir dipivoxd {Table 1)
Sterile, pyrogen-free, Benzyl alcohol g.08¢g
D3 saline pH 7.0, g.5. to 28 mL
Propvlene glycol 09¢
Injectable saline q.s. to 4.0 mL

Example 2. Virdl dynamic analyses and Ey.,, model

HBY DNA data

100147} The HBY DNA data used i the unigue assessments disclosed herein of HBV viral
dynamics ander lamivadine therapy were obtained from the previously published lamivudine dose-
response curves (FIG. 1), (Johnson e af. “Clinical pharmacokinetics of lamivudme™ Clin
Pharmacokinet. 1999, 36(1):41-66.) Data pomts up to day 29 in FIG. 1 were digitalized. Since data
on day 22 and 29 for the high doses were based on HBY DNA values that were too close to the lower
Hmit of quantitation of the assay, those data were not considered as reliable. Theretfore, for the viral

dynamic analyses, only data up to day 15 were used.

Viral dvnamie analvses

F0G1458] The digitalized data were converted to percent change from baseline as (Vi-V,/'Vq
and further presented as V,/Vy, where Vg, and V, are the HBY DNA data at baseline and at time t after
treatment initiation, respectively, The viral dynamic model as illustrated below was fitted to the
ViV vs, time data;

Vi Vo = {g%u-a)/(u-a)*expl-u*0) + [{{-ey*w/{u-a) [*exp{-a*t}
where u 18 the clearance rate constant of free virions; a is the clearance rate constant of infected cells;
£ 15 the mhibition efficacy. (Tsiang ef of. “Biphasic clearance kinetics of hepatitis B virus from
patients during adetovir dipivoxil therapy”™ Hepatology 1999, 29(6):1863-1869.) Since the half-life
of free HBV virions has been determined to be about 1 day, the parameter u was therefore fixed at
0.693/1= 0.7 {/day.

1631491 The model] estimates of viral dynamic parameters are presented in Table 3 below.
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Table 4 Exanwles of model predicted HBY DNA reduction from baseline on longq scale (%

Dey $amivudine doses (mg/day)
5 28 166 30¢ 666
(.42 (.89 £.03 LIS 1.36
s (62.1) (87.1) (90.7) {(92.9) (95.7}
, (.43 1.07 £.38 1.56 1.97
9 (62.8) (91.5) {(95.8) (97.2) {38.9}
N (.43 1.24 £71 1.95 2.54
2 (63.2) (94.2) (98.1) (98.9) {99.7}
0.44 141 2.04 234 3.4
» (63.7) (96.1) (99.1) (99.5) {99.9)

[00152] Viral response (2 logie) beyond the dynanuc range of the original assay was

successiully predicted by our unique viral dynamic analyses. These results demonstrated a clear
efficacy benefit of higher doses of lanuvudine: as shown in Table 4, the 600 mg doses achieved 1
foge or 10 times more reduction in viral load than the 100 mg dose. Such substantial gain 10 carly

viral response, shown here to be achievable with high doses of lamivudine, has been shown to predict
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det ectUgd@® bir-OUgh raweiively; Ushe theat ¢séinrates, Yimbtosminggstat popstodndiasks W yrapied
Seauensh gL A2 RLE QY HEDk o TRRLEG) Gupldie enbanced wiral suppression
achi e T mal dose T'am vudi ne 1 n conjunction with a
concorid et red&eéﬂmdﬁﬁésﬁﬂuadéﬁ@WﬂErdﬁ@ﬁmgmpﬁﬁwaiﬂdmmbﬁmeaphdwaﬁdu
profound. antivir a 2 -tol er te t.nment . i men

D overtuHE i afiur gdne e Padituf e o S S vt WOGE U e dhagintatd

[ 00164t ey &Weﬁéﬁmﬁﬂm@ﬂﬁﬁl afteRbiRrdps. BRohtd:Slhs ma M@%@‘% andomme B,tacmstm@JB
has been treated with the de nova conbinati on of

| ami v/ (BDOHGEI Y OdME ed B autER! giowd (éf&baéef%vﬁﬁ%m \ﬁi%@é fm“ @%@/ day) .
The Chk&bﬁ@<m?e@€$1&§mgﬂﬁqmghﬁgn&%EnQPﬂeﬁﬁﬁhﬁﬁhﬁgpﬁkaﬂﬁhhﬁﬂlhb%ﬁiﬁﬁgés“Bre
evident inthe patient”s treatnent results, as fo (a) he achieved a
rapi d veaidss 9o pourmds wosgl of megép@ﬂe 400 witdhy Fesiod 0 mg/ﬁfm arg ¢ vadidpeienod vy o
copi e Qr. e 304l _al, week
o O oEH e B e S A B Bt P e i
ALT Ievmﬁmdbpﬁmgeknﬁz<k@mdf@e%mdmeéMmdenmhuoﬁambsmﬁkmnd@tHa&ub&&mhd@ﬁected

to date 168] I.n sy data nDnths (32
weeka) PR PSR R bl Tobe b R e S SR TR s ¢ he
i mpor tambakd eateeMmbenghi l:sepugdhetds berashhessde nova conbi nation of an

opti mal dose of |am vudine, (600 and a reduced subcllnlca] dose of
WD 2011/ 08233 #btrT- bses: gl esenyey alyeckglf | Tences:

Doses (mg/day} 160 300 400 500 600 900 1260 | 1500
HBY DNA reduction {dogig) 1.99 2.64 2.79 2.90 2.99 3.16 3.27 3.35
Increment over 100 mg 0.65 .80 (.91 1.00 1.17 1.28 1.36
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| . Johnson MA, Moore KH, Yuen GJ, Bye A Fakes GE. Cdinical

phannacaki netics of |arnivudine, Cin Pharmacokinet. 1999, 36(1):41-66. 2.
Yuen M-, Wornguid$233wong DK, Yuen JC, hung J, Lai CL. Hep&Cirttisgoiovisaus DNA

| evel s at week 4 of |am vudine treatnent predict the 5-year ideal response.
Hepat ol ogy. 2007, 46(6):1695-703. 3, Wang CC, Holte S. Huang M.; Sacks SL,
Engel berg R, Ferrenberg J, Shuhart M Corey L. Kinetics of hepatitis B

vi ral load duan ) weeks of treatment with 600 ng vs 100 ng of | am vudine
daily.” *ﬁ’”&/i"ra?f”ﬁgﬂ 962004, 11(5):443-7. 4, Tone F, Gannini EG Basso M
Savarino V, Picciotto A Initial high dose of Iarnivudine delays the

appearagce; of vig ls‘/%f&?&%' 1&%@@3%1 Mbhﬁ!& LR GvRRRAL LS, a@hcp%!m@&@md‘l%%ﬁ0' Ogy
2009, '50(4; suppl):’A524-A525. 5 Tsiang M Rooney JF,” Toole JJ,
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I abe [ \WxyXxvi t eoser can- - oser anni s Si , poul os
HAgY ‘h4§ te EJT\%ﬁah s ol E‘?“i““&? SRR S?TB‘gl\h‘S %%I‘Piir&““ PP fn a:%a?

Good MeRofed MRt Had BEOSORHICLE (BORT RF 9 nkspda KearAblEHaumeRly S akeling

SL.. Adefovir Dipivoxil 438 Study G oup. Long- termtherapy wth adef ovir

di pi vosrk apblootie Ay eiBgat i ve chronic hepatitis B for up to 5 years.
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di pi voxi,l for I eat ment ntigens bositive chroni
nepat et KTEe b8 R s TBRal) Pabs e oy KRy chetr 5B hng T
Li m SGyithSiv@uesd o\ WB T oagGeMivaNit @nbhmod. uuB@ﬁénﬂhQnﬁﬁ@d@:dK\I THeeder 7 k.

Rousseau F. Long-termeffi caw{ and safety of adefovir dipivoxil for the
t r eat HERP2ERE Wébiaﬁf crihgtigagd B iogan-pEs fHEU@ chroni ¢ hepatitis B.

Hepat ?b@ﬂ% 2008&4}(—:-%%6%} mz&gfeaé%t hél-gad xl'qur *%&F 8ch MM@P’E‘@JOE HASHP, practice
gui del'i nes. Chronic hepatitis B: date 2009. Hepatol ogy. 2009, 50(3):

1 35. nuiiepsp@s vf 0823B4RCTH EBQ@?E@M@BQ 534\/751"]23%@8% amgvm\t@ YHihgse Y@d@fﬂﬁb MIIler
é?? Rs g% arl lﬂ?@ﬂ% u%m b%?”bg!{ A »Qéd i%fsmaaq‘?k ﬁ\“ﬂf “\/W JE}d W %’ g‘u’i‘ U%SJe C,if.%v anal Ogs
pr odu e ad Ve ant 1 vi rar B>V

TS 45aih iMVitro
Ant | mcembhadgemiasméh &ﬁ’ﬂhtﬁkiexmg/ daﬁ%l‘a&&(el@%(&ﬁ(l@{@p?dtﬁ tatlidts ( sﬁﬁid%d geivid.
Cvitico G Lacarnini in vitro antih.epadnaviral activities of
combi A&t T GAEHGFISEh Y %i%@ ifnfhi? giﬁrhﬁ%%m%néa} %ﬁ%&wgdféalb%ﬂr halpRt Hime el Agent s

Chemot et mA000m: A ilaa b:28Qs;. 15. Shaw T. Col l edgelLocu. mni S.
Syner gi sti c i nhi bi tion in vit ro of hepadnaviral replication by PVEA and

penci dPOMil] or Iefiiueiuie thraehivdck 4P ifRewic G cBaimyionsfian optimal dose of
lamivudine (600mg/day) and a reduced dose of adefovir dipivoxil (Smg/day) has been highly
effective and well-tolerated, with no incidence of nephrotoxicity or other clinically relevant adverse
events or laboratory abnormalities reported to date.
[00162] Serum HBY DNA declined rapidly following treatment mitiation with HBY DNA
reductions of 2.12, 3.18 and 4.73logy from baseline at weeks 1, 4 and 16 respectively, Residual
serum HBY DBNA was below 4log,; coptes/mi between week 4 and week 8. With a lower lunit of
detection of 1000 copies/mL of the in-house PCR assay, serum HBY DNA became PCR negative at
week 16 and has remained negative at this interim analysis through week 32, the latest available data
(FIG. 4).
[00163] Resistance analyses were performed for seram samples obtained at baseline and
weeks 12 and 24. Sequencing of PCR-amplified HBV DNA from the patient’s serum samples did not

detect any mutations known to be associated with lamivudine or adefovir treatiment.
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16. Chinese Society of Hepatol ogy, Chinese Medical Association and Chinese
Society of Infectious D seases, Chinese Mdical Association. Guideline on
pr event i omOand/msesat nent of chronic hepatitis B in Chi neCZ0B830100hisnese Med
J. 2007, 120(24):2159-2173. 17. Sung JJ, Lai .1 , Zeuzem S, Chow WC,

Heat hcote EJ, Perrillo RP, Brosgart CL, Wessner MA, Scott SA, Gay DF,
Gardner SD. Lam vudi ne conpared with | am yudi ne and adefovir dipivoxil for

the tr nt of HBeAg-positive chroni atitis J. Hepatol. 2008,
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Gerin JL. Use of a standardized cell culture assay to assess activities of
nucl e@grmkélzaxhalltb]gsntagalanéybm@pakhmeskB?i \ﬁxerms\tn@pm@mfﬁ‘m ‘"‘?)Ant| Vi raI Res.

1992, 55-7 lL.ncor, nce 01
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publ i G@Islpmismf otiamahsEine br@@ikr&m @acpﬁdies(u vw&b eaithentis, athalve \b@%HBHCTQE\An this

' hT SN 66 S PR P oD Bbciee ey VAt oY 06470 e (B e ve.

exanplaegeas & ial endade t gerhel i HBY LLS*UA%@JJ&SL MAE NHHOMDpicame. ane 1088L),
i ntended to, nor should they be construed to, limt the scogg of the

i nventiigrie FrEeRers Vari G TREHrE A Bheseiccohd MAVERIH®S A Sniay o ur t her
ebodiAEts: BARKER o d/ NAYIIL AL ORISR 30000 AR ARSARLREANR! Ghle W ||

become apparent to those he art fromt content's this
docunéimS,y@dﬂ@i%ﬁiwmnﬁméiwxfamve@%ﬂ&(@h@%éf’%ﬁences to the scientific and

pat ent rat UL dal? %% lél;()jpergu%% *t;r Bise 55'% m S‘[Bgﬁaﬁien m;t EI%CU 5%

addi tlE%?ﬁ I( i nformati ¢AtT O can eéia%pt ed
t o t haops acliogecafiesthi. Smbweﬁt%()md mnnmnﬁumui Glise epdio e mh%X@ﬁlént

equi val ents thereof, Wat, is cl 1/ 082331PCT/U 20 0/ 062547
CLAI MBI Omﬁﬁgr%&fetaﬁ &4l fmt%PBB%ib %ﬁ§ 118@’%3% g THEFRTES U Y &9

I nf ect:;9Rail Jandi RIBIRA wiSOMA S KRGioy for patient@ whth (HEB ﬁﬁta!jdfiﬁmpelaasﬁém gubt cal

i ngredi ent consi sting of nore t han 400 ng to about 1500 gg | am vudi ne,

(2R, @P@}mbﬁ& HRNON/ “EL&f(dZ’&W@*ﬁ oxs vt amypatpn el b By o e e ALY st niNgi n- 2-
one, 48 JJ%?F%R%E& ﬁ%lblﬂé’n ke\ﬁ%ﬁmh A0RWK 1R émémﬁ?h JRCE W, '\%ha' "BV

accept a b l'e salt or ester er eof second active pharmaceuti cal
i ngr ed?‘eﬁtseogi@msrfs@amg‘e@faiabbutf hiieﬁnge tﬂ@ caboutd Y0alngpy mssmjeﬂbweﬁ Vdﬁmnvom |,

bi s( p' ) I]OlyA Xﬁ%mn)ﬁd)v 94£0|3 um&g Wi ? Q?Qi‘og%titgnotxycé n,,egyi 5 (%%gg:i%‘%% VOME
therapgu’tl cal y equiv nt unt Ch rmaceutica Ty accepta F'e~talt or

est er prhrebip@d.and bﬁxf@hnarmmeﬂj t:imaiv wianpesii-tdlantedireGhabmegimsher ialen
the first act ve i ngredi.ent cons sts of mpre than 400 ng to about 900 ng of

| ar ni VEIFHEE 187 “5°E) ?Féff)éeﬁisfa@aw TEHHSPAFBIE YHount of a pharnaceutical [y
acceptrablagsal t RIouesh@lied2emOf ineaR8 case where a patient with CHB has been treated

with the de nove combination of an optimal dose of lamivudine (600mg/day) and a reduced dose of
adefovir dipivoxil (Smg/day). The clinical benefuls predicted tor our optimal corobination treatment
were evident in the patient’s treatment resulis, as follows: (a) he achieved a rapid and profound viral
response, with residual viral load below 4log) copies/mL before week 8 and became PUR negative
{(<3logs copies/ml.) at week 16; (b} the patient achieved rapid and sustaived normalization of his
serum ALT level, by week 12; and (¢} no evidence of resistance has been detected to date.

[00168] In summary, with clinical data extending to 8 months (32 weeks), this physician-
mitiated pilot clinical observation supports the important treatment benefits predicted for the de novo

combination of an optimal dose of lamivudine (600mg/day} and a reduced subelinical dose of
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the second active ingredient consists of about 2 ng to about 8 ngy of

adefovir dipivoxil, or a therapeutically equival ent anount of a
phar macewoDcallog2mecept abl e salt or ester thereof 3. TheCphmeomoeasti cal
conposition of Claim2, wherein: the first active ingredient

consists of nore than 600 ng to about 900 ng of |am vudine, or a

t herapeutically equival ent anmount of a pharmaceutically acceptable salt or
ester’tggge%t;raqg, . the second active ingredient consists of about 2
my t o “HBGUF SBIRYU 6% f ovir dipivoxil, or a therapeutically equival ent
anount of a pharmaceutically acceptable salt or ester thereof 4. The

phar mageut,ical conposition of Claim2, wherein: the first active

i ngredi'ent consists of nmore than 400 ng to about 600 ng of |am vudine, or a
t her ageutabesisl N Aebgpiedf BnY verfpuFite 6f Pekep hidr et Pealopsplaeteptiabhisudadt or
ester th ond active ingredient consists of about 5
ng to abggfg mnmaqf‘ dg?%j%D§§?§§VOXI| or a therapeutically equival ent
anountZ. oiualmma}mﬁﬁéhlmoa@D%;aeaeﬁfébbgjéahCLquggneb\mmet@oﬁkvdmmvwmk

ahor oi n:” DG U E EETTCO G Bl ant ahrSre- die 4sbat 486 140 fo dbour 550

g of 3l amavpdinEsiter, m&gamp&mu ‘Ci@'?]ny,», BEYIRY 8k efbe@nosmthadfv aCorey 1.
pharnaceutlcall¥%acce%t gglt or. (%pr t hereof; and the second active

i ngr edi eht? EoMEiPspEIg “é}b‘é{i‘ﬁ G Sk B BLTCB Y VP SRH SOV PO dDivoxi |, or
a therapggﬁhgﬁkhﬁl§quhxgkﬁgg»ﬁmﬁupgﬁanavpharnaceutlcaIIy accept abl e salt
or ester -thereof 6. armace- ut’ical conposition of daimb5, wherein:
the fi% sfmaft?|<w1émiﬂ|1fgﬁ<ediaém“«ic%ﬁﬁ%«t§ Biciatiodt (50 higy dofe dAmpvudrneclaand t he
second I,V I I:st. & adef ovir
dipivox?ﬁ'dQQMhﬁgggﬁgggg%%ﬁgﬁ?gaEO%%nS@%?%F%E%&FL%Fgg%%% &EEFEIH t he
second aﬁmpﬂe&mﬁgﬂﬁdlent consi sts of about 3 ng of adefovir deIVOXI| 8.

The phar t| t g n
i ngre di en?d}%tl;l\n Slﬁ%%nex # PR % }Itl d}bﬁg( fl%ggji cv?alr(mae Lme%%? ol? 1ep&?85 g w"us Y%
patients during adetovir dmwomi therapy. Hepatology. 1999, 29(6):1863-1869.
6. Buti M, Esteban R. Entecavir, FTC, L-FMAL LdT and others. 2003, I Hepatol. 39 S139-5142,

-t

Epivir-HBY product label, ht

8. Hepsera product label, |
9. Hadzivannis SJ, Tassopoulos NC, Heatheote EJ, Chang TT, Kitis G, Rizzetto M, Marcellin P,
Lim SG, Goodman 7, Ma [, Brosgart CL, Borroto-Esoda K, Arterburn 5, Chuck S1L. Adefovir

Dipivoxil 438 Study Group.Long-term therapy with adefovir dipivoxil for HBeAg-negative
chronic hepatitis B for up to 5 years. Gastroenterology. 2006, 131(63:1743-1751.

16. Marcellin P, Chang TT, Lim 5G, Tong M, Sievert W, Shiffiman ML, Jeffers L, Goodman 2,
Wulfsohn MS, Xiong 5, Fry I, Brosgart CL; Adefovir Dipivoxil 437 Study Group. Adefovir
dipivoxil {or the treatmeunt of hepatitis B ¢ antigen-positive chronic hepatitis B. N Eogl J Med.
2003, 348(9):808-816.

11. Marcellin P, Chang TT, Lim 8G, Stevert W, Tong M, Arterburn 5, Borroto-Esoda K, Frederick
D, Roussean F. Long-term efficacy and safety of adefovit dipivoxil for the treatment of hepatitis
B ¢ antigen-positive chronic hepatitis B. Hepatology. 2008, 48(3}.750-758.

12. Lok ASF and McMahon Bl. AASLD practice guidelines, Chronic hepatitis B: update 2009,
Hepatology. 2009, 50(3): 1-35.
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9. The pharmaceutical conposition of Claim6, wherein: the second active
i ngredi ent consists of about 5 ng of adefovir dipivoxil. 10. The

phar mace-woi20ul08ea3mposi ti on of Cl aim 6, wherein: the seeomaSactiiogzs4?

i ngredi ent consists of about 6 ng of adefovir dipivoxil. 11. The

phar maceutical conposition of Clain16 wherein: the second active

i ngredi ent consists of about 7 of adefovir dipivoxil. 12. The

nar oar e Conir et o7 Bt anLE %%1%% CeroA - CArBIOR o e T

phar macentdosiak aﬁ%@@%mt @:Eliaﬁﬁve@nﬂl il %ﬁemb@ra@wbephm #iksdinantd ve
i ngredi ent consi sts of about | am vudi ne; and the second active

|ngredleﬁﬁm€8ﬁ§i§¥%ﬁ%ﬁh%ﬂ%ﬁﬁ'4§@#§8ﬂ@‘aﬁbu€”§ ng of adefovir dipivoxil. 14.

The phar et tealy 1&%@@% In’n{%” 504 m@l "@'imvﬂﬂ%u armg{ﬁﬁﬂu uf t}@@@@&ﬂ%@%&]m
i ngredi ent consists of about nmg of adefovir dipivoxil

phar macevitiicgal om;rip@smthn@nméfad@‘ar rﬁnlfgllﬁmh drgeitn C b@ih@bs&eé@i}ﬁﬁd%éi Wes 60.
i ngredi.ent.. ¢ f A f r, G 16, . _ -
e TR, Bt RO Rl AR PRl ol

phar maceut’i cal OSI ion o
|ngredlehwﬁmnn@rﬁn@xoﬁraUamhmﬁmngAmﬁvmﬂé%@wﬁﬁld%§DWGMiI 17. The

phar eyt cal of..da 3,, Mherein: t cond active .

nar odren Earerere gl 4BaE: @ e SIRaRF 0T R B g Sy of i Sious
2011/ 082833R6d. /aus%eal%@@@%zoclgazo]?h@maaafermqfﬁwei &l angonpest bmy@fic C ai m 13,
wherein; the second active ingredient consists of about 7 ng of adefovir

di pi voxi FErsgistha %Wﬁﬁﬁ%ﬁi‘eﬁ?i“&“él\’i%%%’f trIRt bt erdi'm 13, wherein: the

second 7agki.vie, AT eahent SCORS) S, 10lurBRUL, &Ml RP, Bdelomir, WhRkwexiA . 20.
The pharnaceutlcal conp05|t|on of daim2, wherein: the first active

i ngr edi ehtoticehditay BFofardhbo AD. Gawl‘mﬁif@fwn‘aaﬁﬁes} Bt danivadide aferdsBrorebiaetl ve
| ngredi epf. ,€.onsl, c]%%ﬁfm?’?g%mﬁm mgﬁ’ i?e'@%% s B 7Rk, agﬁi%k 794 pryoxil. 21

The pharnaceutic conmposTtion o wherei n cond active
i ngr ediefitarddnsistisoefiiaboutiid frjaof L.ddef dyiMoodYpi oms YO, Myers RP, Minuk
(GY, Jeffers L, Sievert W, Bzowej N, Harb G, Kaiser R, Qiao X1, Brown NA; 018 Study Group.
Treatroent of hepatitis B e antigen posttive chronic hepatitis with telbivudine or adetovir: a
randomized trial. Ann Intern Med. 2007, 147(11).745-754.
19. Korba BE, Germ IL. Use of a standardized cell culture assay to assess activities of nucleoside
analogs against hepatitis B virus replication. Antiviral Res. 1992, 19(13:55-70,
{ncorporation by Reference
[00169] References and citations to other documents, such as patents, patent applications, patent
publications, journals, books, papers, web contents, have been made in this disclosure. All such
documents are hereby incorporated herein by reference in their entirety for all purposes.
Equivalents
[03170]  The representative examples are intended to help tHustrate the invention, and are not
intended to, nor should they be construed to, himit the scope of the invention. Indeed, various
modifications of the invention and many further embodiments thereof, in addition to those shown and
described herein, will becorne appareut to those skilled i the art from the {ull contents ot this
document, including the examples and the references to the scientific and patent literature included
herein. The examples contain important additional information, exemplification and guidance which
cau be adapted to the practice of this invention n its various embodiments and equivalents thereof.

What 1s claimed is:
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??. The pharnmaceutical conposition of Caim20, wherein; the second active

i ngredi ent consists of about 4 ng of adefovir dipivoxil. 23, The
phar macewoDcal/msedsposi ti on of C ai m 20, wherein: the seeomaSactiiogzs4?
i ngredi ent consists of about 5 ng of adefovir dipivoxil. 24. The

phar maceuti cal conposition of Claim1, being in the formof a tablet or
capsul e. 25. The pharmaceutical conposition of Claiml, being in the form
of a tablet. 26. The pharnaceutical conposition of Claim1, being in the
formof a capsule. 27. The pharmaceutical conposition of Caim1, being in
the formof a solution or suspension;aswstable for oral adm nistration. 28.
The pharnmaceutical conposition of aiml, being in the formsuitable for

parc. nt er alp g RAestifatd0FsitRA - toPedMBEDRG fi Q) B U IakIRG:heRAktdS B virus
infection in a human, conprising adm nistering, in conbination, to a

subj ect |n0ﬁ@éd“n$hereof a daily dose of nore than 400 trig t o about

|1§§) 04ngm0];]0|h§‘31r \({;)ng%ghﬁ y(£1 i 1;%05151(%&31”11% "glﬁ?t c_o;rllx &tu%yori Imr%r dithﬁn-l 4(_?% 1r1]1§ o dbaué 1500

therapeutlcaiMymeqmdmauéﬁtmaﬁbmandfﬁdnﬁhawnﬁ@shLpeah%yﬁamﬁebﬁabheﬁsé+t or

ester thereof(ﬂaggrabout 1§§? t,0 abou%(%o

19 g f ﬂf I It or este
di pi voxi | , oyl"oxyne e&?%@& Vdfﬂ(ﬁnglsﬂhon e '“ﬁu Viycmfe*aé%%héue%??a

therapeutlcmﬁhﬁ‘£QU|valent amount of a pharnaceutlcally acceptable salt or
ester thereof. 30. The nethod of Cjﬁ 9, conprls m ni steri

combi nati on, t o “A°SURPEEE PATHEEY FHEFEOF L8R d ‘g‘?é“ fog to b Eﬁg’f‘&e‘ﬁt han
400 ng to abaubir @@@voﬂg v MG ARy 1) P@r (13-1(PRIARGUI0RKY M 1HOTMMAL it
amount of a pharmaceutica F acceptable salt or ester thereof; and WO

2011/ 08233 ilmwcwgzi@z@mwsmmwﬁ ota PABBRECSICARY tecBduT g syftigheraetef ovi r

di pi voxi | wﬁaﬁrﬁ@ﬁ@@ﬁw&r%@sﬂlu}ﬁ ﬁqq}aﬁ&ﬁi Q’v%i%{munt of a pharmaceutically
acceptable salt or ester thereof The method of d aim 29, conprising

admi ni stering, ﬁm?@@Wﬁﬁﬂ%@fﬁﬁwnt@ﬁﬁb%@bﬁ@ﬁﬁhmhmﬁEEﬂKﬁh@ﬁ@ﬁﬁf@p@@I|y dose of
about 6(X) i%\'%& ﬁa b gtﬁhe? Qutlclflig‘/ mva r1@|41\1/1 111‘( 0? nnmcgultq cﬁﬁp %ut Itd%@‘ lator
£eo T £ 8B o

equi val ent "anoun naceu Ically accep ter er eof ;
and ester ﬂlerc‘:oi de

the second active ingredient consists of about 2 mg to about 8 mg of adefovir
diptvoxil, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof.
3. The pharmaceutical composition of Claim 2, wherein:
the first active ingredient consists of more than 600 mg to about 900 mg of
larmivadine, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof: and
the second active ingredient consists of about 2 mg to about 5 mg of adefovir
dipivoxil, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof.
4. The pharmaceutical composition of Claim 2, wherein:
the first active ingredient consists of wore than 400 mg to about 680 mg of
lamivudine, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and
the second active ingredient consists of about 5 mg to about & mg of adefovir
diptvoxil, or a therapeutically equivalent amount of a pharmaceutically accepiable salt or

ester thereof



about 2 ng to about 5 ng of adefovir dipivoxil, or a therapeutically
equi val ent anount of a pharmaceutically acceptable salt or ester thereof
32. The mwOhod/ms233C ai m 29, conprising adm ni stering, i RCTarsRéwasisen, to a

subject in need thereof a daily dose of about 490 ngy to about 650
rug of |arnivudine, or a therapeutically equival ent anobunt of a
phar maceutical |y acceptable salt or ester thereof; and about 2 ng to

about 8 ng of adefovir VOX r. a therapeutically equival ent anount of
2 pharmacedtr 8Ty ekl Bnre et i Ter LV Thor cof 33, The. method of O aim

32, conprising agiRi &tief inBGdichNemORBINIOMO 49 tPatRub) BGhHe bianeedinkhar eof
a dally dose of about 550 ng of | anivudi ne; and about 3 ng to about 8 ng of

adef ovi r didgpeiaeriicaliz4d JUITHENREIONBIP ! SHhEEICH LY Jieediinsats sl iedbse of
adefovir diypkvoxil is about 3 ng, 35. The nethod of C aim 33, wherein the
daily dose of adefovir dipivoxil is about 4 rig. 36. The nethod of C aim
33, wherein the faickyrddeBes obreddef ubists df giovnoX i th sbabdme & adgfovi87. The

%f hgg Ofrhqxﬁ*! i3§(' z}%‘%&mai}j ugv% ﬁlanqiﬁ%ﬁ i(o"I ﬁ%ﬁggcg\{ﬁ(%ﬂ Pc;eé%?%b?llt S about 6
di pi voxi | iesteathewtt. 7 rig. 39. The nethod of Cla|n133 wherein the daily

compr i ng HARIHTEESHF RS PR SEhBIER SR8 a subj ect i n need thereof a
dai |y dose 1gf fighette 608 Ofhskank thﬁmg\@diaﬁ@wﬁpeamrm to about 8 ng of

adefovir deIVOXI| 41. The nethod of O aim 40, wherein the daily dose of
adef ovi r dithi $ERIGacfiee BESHEnEoREs ohghbouTh iR pbRYYS 518 VR8T RY AP Wikr ei n t he

dai |y 7dose 19f ,adef0uiitadbRbYOX of(3aidPQWheig. 43. The nethod of O aim 40,
wherein the daily dose of adefovir deIVOXI| is about 5 nyg,
the second active igredient consists of about 3 mg of adefovir dipivoxil.

3. The pharmaceutical composition of Claim 6, wherein:

the second active ingredient consists of about 4 mg of adefovir diptvoxil.
S. The pharmaceutical composition of Claim 6, wherein:

the second active ingredient cousists of about § mg of adefovir dipivoxil.
10. The pharmaceuntical composition of Claim 6, wherein:

the second active ingredient consists of about 6 mg of adefovir dipivoxil,
1L The pharmaceutical composition of Claim 6, wherein:

the second active ingredient consists of about 7 mg of adefovir diptvoxil.
12. The pharmaceutical composition of Claim 6, wherein:

the second active ingredient cousists of about 8 mg of adefovir dipivoxil.
13. The pharmaceuntical composition of Claim 2, wherein:

the first active ingredient consists of about 600 mg of lamivudine; and

the second active ingredient consists of about 3 mg to about 8 rag of adefovic dipivoxil.
14. The pharmaceuntical composttion of Claim 13, wherein:

the second active ingredient consists of about 3 mg of adefovir dipivoxil,
15. The pharmaceutical composition of Clawm 13, wherem:

the second active ingredient consists of about 4 mg of adefovir diptvoxil.
16. The pharmaceutical composition of Claim 13, wherei:

the second active ingredient cousists of about § mg of adefovir dipivoxil.
17. The pharmaceuntical composttion of Claim 13, wherein:

the second active ingredient consists of about 6 mg of adefovir dipivoxil,
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44. The nethod of C aim40, wherein the daily dose of adefovir dipivoxil is
about 6 rig. 45. The nethod of C aim 40, wherein the daily dose of adefovir
di pi voxi IwD=0s83317 ng. WO 2011/ 082331PCT/ US2010/ 06252 TAB201006250®t hod of
Claim40, wherein the daily dose of adefovir dipivoxil is about 8 ng. 47.
The nethod of C aim 32, conprising adm nistering, in conbination, to a

subj ect in need thereof a daily dose of about 650 ng of |am vudine; and
about % my 10 F my of adet bV(L H: oxil. 48. The method of Caim47,
wher ei'fi- t he "8& 1“371“8(8%1& df‘mﬁakétﬁ‘ﬂ\/‘ft iV E%FT s about 3 ng. 49. The method
of O ai m 47%e wheidei-nvd Reredid 3ndos ef QlouBTRELOV bderehipliyR¥kill. 1 s about 4 ng.

50. The nethod of Caim47, wherein the daily dose of adefovir dipivoxil is
about 8 ri glesharmeeistiitoprentiay ofi(einol 3. Wheidi n the administration is by
way of admt'{u étﬁ{dd‘gv@mtn%m BB QMRLE ??doﬂg% LR&raabingliam of the daily dose.
52. The met hod of Cla|m29 wherein the admnistration i s by way of

admi ni28t er ilivg pharcapsike coonpriie ¢ig-leiel.¢dwbitnat i on of the daily dose. A
Tethod Tor AEANCIAG. LR ANseh ok LAl ckesl st ANSRMNN. reating a hepatitis
B virus infec A I'ng adm nistering, in
conbi nat i onhe .‘ILO(HEi c&ﬁ‘b} mgatcdum meds bhereod ng tda}vduyﬂdq&ﬁ” adéfoa;bdlptmzx ng to

g?g?:)i%?argﬁ%is%g{ﬁﬁ%“;‘( éOF]é ?%‘ij‘ﬂ%fﬁé‘é}ﬁh%}r'l&?ﬁﬁrt@ﬁbxy) et hyl ] adeni ne, or a
t her apeut i gi@d deyorRiQitiValeRtiican®usitts of aruphakaeeutiicablyxiaccept abl e salt or
ester 22. The pharmaceutical composition of Clavm 20, wherem:

the second active ingredient consists of about 4 mg of adefovir diptvoxil.
23, The pharmaceutical composition of Claim 20, wherein:

the second active ingredient cousists of about § mg of adefovir dipivoxil.

24. The pharmaceutical composition of Claim 1, being in the form of a tablet or capsule.

25, The pharmaceutical composition of Claim |, being in the form of a tablet,

26. The pharmaceutical composition of Clatm 1, being 1o the form of a capsule.

27. The pharmaceuntical composition of Claim 1, being in the form of a solution or suspension

suitable for oral admunistration.
28. The pharmaceutical composition of Claim 1, being 1 the forra suitable for parenteral
administration.
29. A method for treating hepatitis B virus infection in a human, comprising administering, in
combination, to a subject in need thereof a daily dose of
mwore than 400 mg to about 1500 mg of lamivudine, 2R, cis)-d-amino-1-(2-
hvdroxymethyl-1,3-oxathiolan-5-yl}-pyrimidin-2-one, or a therapeutically equivalent amount
of a pharmaceutically acceptable salt or ester thereof; and
about I mg to about 10 mg of adefovir dipivoxil, bis(pivaloyloxymethyl{9-[{R)-
2{phosphonomethoxyjethyliadenine, or a therapeutically equivalent amount of a
pharmaceutically acceptable salt or ester thereofl
30. The method of Claim 29, comprising administering, in combination, {o a subject in need
thereof a daily dose of
more than 400 mg to about 600 rog of laratvudine, or a therapeutically equivalent

amount of a pharmaceutically acceptable salt or ester thereof; and
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thereof; and a daily dose of nore than 400 ng to about 1500 ng of

| am vudi ne, (2R, cis)-4-amno- | -(2-hydroxynethyl -

|, 3- oxat hwol2an/(82381) - pyri m di n- 2-one, or a therapeuti calPCy/usquiowelsent
anount of a pharnmaceutically acceptable salt or ester thereof. 54.The

met hod of C aim 53, conprising: adm nistering to the subject a daily
dose of about 3 ng to about 5 ng of adefovir dipivoxil, or

t herapeutical ly equi.val en unt .o arna euti.cal l salt or
bt er ther oof il R Rbat TP R Ll Sa IRLTRE RS i Roalie iy SRAPRAE £5 the

subj ect a daiohdy: Fas@afacabouty Rco@a0f sadekawi hedbpi voxi L 56. The nethod of
Cl ai m 53, conpr|S|(gé'adnlnlsterlng to the subject a daily dose of about 4

my of JAdef NP FEIoEioy SXaH. 2950 mPT i SR PHBHESTE. B SRMEBEon.dBABYIIg! paced
adnlnlsteru@gmﬁgigh@d§gQﬁect a daily dose of about 5 ng of adefovir
di pivoxil. 58. The nethod of C ai m 53, rising: adnlnlsterlng to the
subject a daily ad@éé%f%aﬁb@‘mut 80Prygof L@u@i , pr ibpiapokicplly su@ivalent amount
2011/ 08233 /062 [he. . ai m 53, conprising;
adnln|ster%?ggggéﬁﬁégéggggé%ug%a§gﬁ§gﬁ%ggg*%TaC%ut 7 mg of adefovir
di pi voxi | . 60, Theourétthot abu@ ag ol & fovdohpresi, nga therapenticaily equivalent
adnlnlsterln to.th sub&g | dall d se of ? oug 8 ng of adefovir

di pi voxi | . BT HHE “hBERY %défél © 84 PESTHGY adni ni stering the
subj ect. GOQh@ﬂte@fodkﬂ@éﬁ@@@l’l&nntﬁ%&o a@h&aaszéln@mﬂ@n&m{aam hy dcgyoret fski- |

, 3-oxat hi ol an-5-y1) -pyri nidin-2-one, or a therapeutically equival ent anmoun-
of a pharnﬁééﬂﬁﬁé%ﬂﬁ§@ﬁé€eptable salt or ester thereof 62, A nethod for

rapi dly restoring,a 4p8tiahbbsu b5y ek off %ﬁ&ﬁ&& whi 41}@1afﬂnﬁkﬁi'i@éd‘iﬁf&?é’l?aiﬁm%"ﬁ of
or preventing viral breakthrough of ALT flaré, conprising adm nistering, in
combi nat i orf & pharaasiBfEbtacPapin ttﬂhéﬁﬁ@dher@pfidaﬂl y dose of

about 2 mg to about 8 mg of adefovir dipivoxil, or a therapeutically equivalent

amount of a pharmaceutically acceptable salt or ester thereof.

33. The method of Claim 32, comprising administering, in combination, to a subject in need
thereot a daily dose of
about 550 mg of lanmvudine; and
about 3 mg to about 8 mg of adefovir diptvoxil.
34. The method of Claim 33, wherein the daily dose of adefovir dipivoxil 1s about 3 rag.
35. The method of Claim 33, wherein the daily dose of adefovir dipivoxil is about 4 mg.
36. The method of Claim 33, wherein the daily dose of adefovir dipivoxil is about 5 mg.
37. The method of Claim 33, wherein the daily dose of adefovir dipivoxil 1s about 6 rag.
38. The method of Claim 33, wheretn the daily dose of adefovir dipivoxil is about 7 mg.
39. The method of Claim 33, wherein the daily dose of adefovir dipivoxil is about 8 mg.
40. The method of Claim 32, comprising admirnustering, 1n combination, fo a subject o need
thereof a daily dose of
about 600 mg of lamivudine; and
about 3 mg to about 8 mg of adefovir dipivoxal.
41. The method of Claim 40, wherein the daily dose of adefovir dipivoxil is about 3 mg.
42. The method of Clamm 40, wherein the datly dose of adefovir dipivoxil is about 4 mg.
43, The method of Claim 40, wherein the daily dose of adefovir dipivoxil 1s about 3 yag.
44, The method of Claim 40, wherein the daily dose of adefovir dipivoxil is about 6 mg.
45, The method of Clamm 40, wherein the datly dose of adefovir dipivoxil is about 7 mg.
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nmore than 400 ng to about 1500 ng of |ainivudine, (2R cis)-4-amno-1.-(2-
hydr oxynmet hyl - | |, 3-oxat hi ol an-5-y1)-pyrimdi n-2-one, or a therapeutically
equi val enwOant/ms233a phar maceutically acceptabl e salt or pestuseomwhersedf; and
about 1 ng to about 10 ny of adefovir dipivoxil,

bi s(pi valoyl oxynmet hyl ) (9-[ (R)- 2(phosphononet hoxy) et hyl | adeni ne, or a

t herapeutically equival ent anmount of a pharmaceutically acceptable salt or
ester ther Cl ai.m 62, dmnls ering, in
Conbi it ol e Pl uter ROrsad T aarebre o SGEPry Supdalariront Sk 18 o s
400 nigg. to mewmﬁwimn@fz, LR MHE 0 i QB HNRhAReULA qabkm@qm yabkent
anmount of a pharmaceutically acceptable salt or ester thereof; and

about 5 rud¥ertansiy dgew§ of a.defovir dipivoxil, or a therapeuti cally
equi val ent armu%mgf@@n%hﬁr;%gg&;glqg&il y accept able salt or ester thereof
64. The nmethod of C aim62, conprising admnistering, in conbination, to a
subj ect in need ahidriend togabelai 7 Wy dbadstofs dipivoxil. about 600 ng to about 900
rugoflamg t he calil v, i n

phar rraceut I"i\éa?r}eﬂ od o?ﬁi%alﬁbé&gtg?@ttﬁe&ilv ioge a}ﬁgﬂag Eilp?\%gH ‘sab%[zt 33‘111%0“,[ 2 rug
to abeut 5 g mfﬁhud aﬂéﬁmv—’ﬂ” dhgptmod (lia,ﬂy@ib»e&xﬁdﬁevbalpét}lﬁt&%ﬁﬁﬂhd apoeqliogal ent

anount, . of phar accept ter thereof_ 65. The
rethodUor GHETIES O LA S hEEHam frerian g Sout bR ToR ° 8 a subj ect
in need. t hemeefetaddAiiymdosenhatin the adminiahQlth 490w T RinaliOUtinSSALEUY Of

| am vudi ne, or a therapeutical] UI val ent anmount” of a pharmaceutically
accept abl e‘§‘§P‘E“‘%¥i’h@§t’@}“‘“ﬁq‘fé‘r@6¥‘ d% gose. about 2 ng to about 8 ngy of

adef owir dipi WXiddor@faid BheLaPeYAd £RLiLMEAAUVR! 81 o ANRURL Qs Rcapsule
pharmaceutical |y acceptable salt or ester thereof.” 66. The éf hod of Claim

65, conpri §pﬁgf1ﬁ@$ﬁhﬁlt§iﬁléﬁﬁw0ffhﬁ dolsiosat i on, to a subject in need thereof
a dai l“;}é dosﬁ?m%ﬁm@?&"ﬂ%@@%%tﬁ&m %t of ﬁhl‘é&%a&& glggm V\ﬁg%'#ta h%p%[ﬁlst{p about 8 ng of

adef ovir di pI voxi he ne alm ei n e daily dose of
adef ovi r divpuyoxdckion 1 alpo: v@ﬁn’g;mx&:&ncThmvmmh&lg@dmﬂﬂ\?@ﬁrazi m 66, wherein the

dai ly dose of, adefo t hod of. Cl ai m 66,
wher oi nt neSaarroo b GiRk it el b A TSR & 962 et hod
of C ai m 6Gdefotie agivdxt es(gatioylod aaah ol sadef gyhdsphlirpine0xk] jethsi]akoutt, @ N,

therapeutically equivalent amount of a pharmaceutically acceptable salt or ester
thereof] and a daily dose of more than 400 mg to about 1500 mg of lamivudine,
(2R, cis}-4-amino-1-{2-hydroxymethyl-1,3-oxathiolan-5-yU-pyrimidin-2-oue, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or ester
thereof.
54. The method of Claim 33, comprising:
administering to the subject a daily dose of about 3 mg to about § mg of adefovir
diptvoxil, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or

ester thereof

Wh
Wh

The method of Claim 53, comprising:
administering to the subject a daily dose of about 3 mg of adefovir dipivoxil.

56. The method of Claim 33, comprising:
administering to the subject a daily dose of about 4 mg of adetovir dipivoxil.

57. The method of Claim 53, comprising:
adronisiering to the subject a daily dose of about 5 mg of adefovir dipivoxil.

58. The method of Claim 53, comprising:

administering to the subject a daily dose of about 6 mg of adefovir dipivoxil.

36



70. The nethod of C aim 65, wherein the daily dose of adefovir dipivoxil

i's

about 7 ng. 71, The nmethod of C aim 65, wherein the daily dose of adefovir
di pi voxi IwD20ubse3318 ny. PCT/US2010/062547

60,

61.

62.

64.

[
(¥ 4]

The method of Claim 33, comprising:

administering to the subject a daily dose of about 7 mg of adetovir dipivoxil.
The method of Claim 33, comprising:

adronistering to the subject a daily dose of about § mg of adefovir dipivoxil.
The method of Claim 53, comprising:

administering the subject 600 mg of lamivudine, (2R, cis}-4-amino-1-(2-
hydroxymethyl-1,3-oxathiolan-S-yD-pyrimadin-2-one, or a therapeutically equivalent amount
of a pharmaceutically acceptable salt or ester thereof.
A method for rapidly restoring a patient’s liver function while minimizing the risk of or

preventing viral breakthroongh or ALT flare,

s

compprising adnunistering, in combivation, to a
subject in need thereot a daily dose of

more than 400 mg to about 1500 mg of lamivudine, (2R, cis)-4-amino-1-(2-
hydroxymethyl-1,3-oxathiolan-S-yD-pyrimadin-2-one, or a therapeutically equivalent amount
of a pharmaceutically acceptable salt or ester thereof; and

about | mg to about 10 mg of adefovir dipivoxil, bis(pivaloyloxymethy{(9-[{R)-
2{phosphonomethoxy)ethylladeniue, or a therapeutically equivalent amount of a
pharmaceutically acceptable salt or ester thereof.
The method of Claim 62, comprising administering, in combination, to a subject in need
thereot a daily dose of

wore than 400 mg to about 600 mg of lamivudine, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof; and

about 5 mg to about 8 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof.
The method of Claim 62, comprising administering, in combination, to a subject in need
thereot a daily dose of

about 680 mg to about 900 mg of lamivudive, or a therapeutically equivalent amount
of a pharmaceutically acceptable salt or ester thereof; and

about 2 mg to about 5 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof.
The method of Claim 62, comprising administering, in combination, to a subject in need
thereot a daily dose of

about 490 mg to about 650 mg of lamivudive, or a therapeutically equivalent amount

of a pharmaceutically acceptable salt or ester thereof: and
p 3 i .
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66.

WO 2011/082331 PCT/US2010/062547

about 2 mg to about 8 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof.
The method of Claim 65, comprising administering, in combination, to a subject in need
thereot a daily dose of

about 600 mg of lannvadine; and

about 3 mg to about 8 mg of adefovir dipivoxil.
The method of Claim 66, wherein the daily dose of adefovir dipivoxil 1s about 3 yag.
The method of Claim 66, wheretn the daily dose of adefovir dipivoxil is about 4 mg.
The method of Claim 66, wherein the daily dose of adefovir diptvoxil is about 5 mg.
The method of Claim 66, wherein the daily dose of adefovir dipivoxil is about 6 rag.
The method of Claim 65, wherein the daily dose of adefovir dipivoxil is about 7 mg.

The method of Claim 65, wherein the daily dose of adefovir dipivoxil is about 8 mg.
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