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5 TREATMENT OF HEPATITIS B VIRUS | NFECTI ON W TH HUVAN
MONOCLONAL ANTI BODI ES 10 FI ELD OF THE | NVENTI ON The
present invention concerns a pharnaceutica
conposition for the treatnent or prevention of
hepatitis B infection conprising a mxture of two
human nonocl onal anti bodi es. 15 BACKGROUND OF THE

| NVENTI ON Despite introduction of universa

vacci nati on agai nst hepatitis B in over 100 countries,
persistent HBV infection is still a serious problem
wor | dwi de, causing an estimated annual death rate of
one mllion (Kane, Lancet 1996; 348-696). It may take
several decades until 20 the effect of vaccination
will be translated into reduced transm ssion and
norbidity. Meanwhile, patients with persistent HBV

i nf EEREATMENT IOR-HBRATETISB VIRUS INFECTEONDWITHEHUMAN
nodalities than are currently available. In the US.,
appr oxi mat el y 300 MOROOCRONAL ANTIBOMESt e HBV

i nfection occur annually, 10% of whomw || beconme HBV
carriers, and 50% of those will develop chronic |iver
di sease with an increased risk for devel opi ng
hepat ocel | ul ar 25 carci noma (HCC) (El-Serag and Mason
NEngJMed 1999; 340 745-750). 2 Hepatitis B vaccines
are effective in preventing primary infection but have
not shown a significant effect in infected patients.
Two therapies are currently approved for treatnent of
chronic HBV infection: interferon alfa- 2b (I FNa)

(yﬁﬁg)gﬁz-ﬂ{ INVRNTIONS N Med 1993; 119, 312-323) and
| am vudi ne %6

enst ag et
The present invention concerns a pharmaceutical composition for the treatment or

prevention of hepatitis B infection comprising a mixture of two human monoclonal

antibodies.

BACKGROUND OF THE INVENTION
Despite introduction of universal vaccination against hepatitis B in over 100 countries,
persistent HBYV infection is still a serious problem worldwide, causing an estimated annual
death rate of one million (Kane, Lancet 1996; 348-696). Tt niay take several decades until
the effect of vaccination will be translated into reduced transmission and morbidity.
Meanwhile, patients with persistent HBV infection require better anti-viral therapeutic
modalities than are currently available. In the U.S., approximately 300,000 new cases of
acute HBV infection occur annually, 10% of whom will become HBV catriers, and 50% of
those will develop chronic liver disease with an increased risk for developing hepatocellular

carcinoma (HCC) (El-Serag and Mason, N Eng J Med 1999; 340 745-750).



5 al., NEngJMed 1999; 341, 1256-1263). Both therapies
provide only a partial solution to the disease due to

a relatively | ow response rate, severe side effects of

| FNa, and devel opnent of | am vudi ne resistant strains
(Liaw et al., Hepatology 1999; 30, 567-572). Passive
i.nmunot herapy utilizing preparations of human
HyspatitisRiireincs s ahesyr oUIrevsninecmmaptinfastioniat paie nehshewn
Is.commonly used as prophylaxis 10 against |iver
rae“lgnﬂﬁcéﬁftqf%ﬁlafftf@ﬁedlﬂavw&t ransplantation. It is given

i ntramuscul arly to neonates to prevent vertical

tivnberpias ase CufentiBuprirewshiontfeaimreatifiehronisEBV infedtion:rivierferon alfa-
used for treatnent of chronic patients. Overall, the

P& N (Wasget-alled i Eztkrp bley ¢ 9930 419, A12-823) dinklaminardinic fDiepslag et
because these preparations have variable activity,

lal. W tFaglJ Medil Doty i3k 1,112 560263, IBtietharfiePstb @ias oy a Padial sdRution to the
15 for the transm ssion of infectious agents. In

@xedst A6 to ATBIAOEIPIRM respOhdcRRel sBverd TGHecE ANIHRY, and development of
consistently produced and do not <carry the infectious

NSk SdiRSRAShA RN il BlafSE 3@3&@%9%;86,%#%}

Previ ous studies using a Si uman mAb for“treating

) nzlni h&ﬁ%r}mmune

thi?sg#g%%gﬁlat?r%%;‘%@g%?fxeeg&?ﬁ&g%g }g enc escape
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retyrned to -treatnent levels (Heijtink et al.,
%8 Or}‘ea%&?gf{ﬁ?‘f°&r°.l’a8w§tz7-434). 25 3 In anot her

DB R af plesriastitived polyslonal antibodies s imied because these
preparations have variable activity, limited availability and there are potential hazards
for the transmission of infectious agents, |
In contrast, monoclonal antibodies (mAbs) can be consistently produced and do not
carry the infectious risks associated with plasma-derived products.
Previous studies using a single human mAb for treating HBV-infected patients
undergoing liver transplantation resulted in emergence of escape mutants (McMahon
et al., 1992 Hepatology 15 (5) 757-766). The same antibody was administered for a
two-week period to chronic hepaﬁtis B patients pre-treated with lamivudine and was
shown to form complexes with HBsAg and to reduce its level in patients. Three

| months after therapy HBsAg levels had returned to pre-treatment levels (Heijtink et

al., 2001 J. Med. Virol. 64 427-434),
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agai nst different epitopes of hepatitis B surface
antigen (HBsAg) (PCT/1L97/00184 and PCT/I1L97/00183).
A single adm nistration of a m xture of these

anti bodies into 5 HBV chroni3 carrier chinpanzees
resulted in imediate reduction in HBsAg | evels
followed by a recurrence to initial levels wthin a
few days (Eren et al., 2000 Hepatology 32, 588-596).
SUMVARY OF THE | NVENTION 10 In accordance with the
phaseher sidy e ifgly lamgn anorgelenal petthodiedwere develaprd disected
provi ded conprising a conbination of two, fully

raganst, diffiirei epitdpesofthgpatisia Scturfacel antigani (HBQA@HPCEHL%’HQ@&
agai nst different epitopes of hepatitis B virus

sud PETELATD01G3 R A(siiBderagminisuatino oba thirtere ofithese aptibodies into
enbodi nent of the present invention, a pharnaceutica
dUY oktionic earrieschimpanzebs des@iiedsin ginmtdiaste HdvetAlniT BBsAg levels
conprising as an active ingredient 15 a m xture of
tftbkovedrbgra reanendeao aditizd idvels odihinlOfew Baps (Esenwehll, 2080
fragnments thereof retaining the antigen binding
dhpniatdge 62,9883596)0f the antibodi es, and the human
nonocl onal anti body 17.1.41 as well as fragnments

t hereof retaining the antigen binding characteristics
of the anti bodies together with a pharmaceutically

FUNNLAIDY OF THEINYENAQN body 19.79.5 is secreted by
the hybridoma cell line deposited in the 20 European

G0 hdcBftah @ Wil thé Breteni Il EniioR 8 phiFlAlsicdl BolRPosifoR ‘}ssp%ﬂﬁed
No. 96052168, and antibody 17.1.41 secreted by t

YR p S Pednfti Illatlglll Gﬁ»ﬁeﬁﬂzﬁ?@% g&gga?fﬁg@qg&g lHH%%[ltlbOfleS

Accessi on 052169 an

Arfetdenth /%%— Sl hndtes cORptis OB RIS ibohosed
gﬁ%ﬁg&% lﬂn,goy@ g@p&g&em e W&%é@@%ﬁﬁ@f aﬁﬁﬁg%e)%gc 4 he
ﬁﬁ&@g@ﬁ%ﬁglﬁgwﬁgsi&ésmﬁ'%hb@ﬂ) el M09} S0 RO,

a mixture of the human monoclonal antibody 19.79.5 as well as fragments thereof

retaining the antigen binding characteristics of the antibodies, and the human
monoclonal antibody 17.1.41 as well as fragments thereof retaining the antigen
binding characteristics of the antibodies together with a pharmaceutically acceptable
carrier. Antibody 19.79.5 is secreted by the hybridoma cell line deposited in the
European Collection of Cell Cultures (ECACC) under Accession No. 96052168, and
antibody 17.1.41 secreted by the hybridoma cell line deposited in the ECACC under
Accession No. 96052169. Antibodies 19.79.5 and 17.1.41 are further characterized by
their sequence disclosed in PCT/IL97/00184 and PCT/IL97/00183. Fragments
retaining the antigen binding characteristics of the antibodies may be, for example,

Fab or F(ab), fragments obtained by digestion of the whole antibody with various
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enzynmes as known and described extensively in the art.
The antigenic characteristics of an antibody are
determi ned by testing the binding of an antibody to a
certain antigenic determ nadt using standard assays
such as RIA, ELISA or FACS analysis. Further aspects
of the present invention are various prophylactic and
t FRAYEsE Y knowneed descabed axtensively BUH?/aTFriﬁ‘f’ griigenic gharacteristics
accordance with this aspect of the invention, the
pREHEEBody e fetesigrdditesting the bindingiof gn antibodtoj assesin

m xture may be used for the treatnent of chronic .
Hawigenicidstepnipant uging stafardassiys suchas Ridy HLdS 4. arFALCS analysis.
patient a therapeutically effective anount of the
miFier @speéts ahthe presing inventionagyvrsinesprophylacid anddbayagisliée wsks
bi nding to the HBVSAg bei ng an anount effective in

abof e antiiodyymittere 119 asgamirnoerwitio fhis dspecHe\the infrerdiongathe or
reduci ng the nunber of circulating viral particles in
apharmdéeutichll ebmpdyiian somprisigstas sntibbdyemixaire oay bé used igttioars
of HBV infection may include as a non limting
exeamab offelarsuic Elepatitis &f patieme by iduiiaikietnstolsychdepagientani ng

| evel s of the enzyne al ani ne am notransferase (ALT) or
byhermpagisallyngTesiventuivefithd @ixturd afmtibodisoa RSN GErcof
the HBeAg or by exam ning |iver biopsies and
dedpablonbifding b thE EBVEXE beiah ah fisuil effddavOmisHeddtingahd10ds
wel | known in the art. The nunber of circulating

ViyndtoResth€ HBY ifReidicr dQlushg e %%nb&rof%ﬁaimin? vi¥l particles
measuring HBV DNA |evels using PCR or by defecting

HESNGndi M@ Mbdhs IR sd2s ARFiatibi o G RpRARQA RN fRiod RSy

present invention the pharmaceutical conposition 1s

I o 8y OOl Wi

e@agamyém%gg%mp BRSO Hhndei gép%rtgpg%eggg{ugg&g g@lv%gkon

&
conmposi tion rises an appr

CRhACR AL AR AR o ieod i REPRR e
CRERYE otfltigﬁe %E)rotsg %y ' %ﬁg el known in the art. The number of

circulating viral particles can be determined for example by measuring HBV DNA

levels using PCR or by detecting HBsAg levels in the bilood.

In one embodiment of the present invention the pharmaceutical composition is given
in a dose ranging from 0.26 mg to 80 mg. Preferably 10 mg or 40 mg.

In a preferred embodiment of the present invention the pharmaceutical composition
comprises an approximate ratio of 1:3 between antibodies 19.79.5 and 17.1.41
respectively.

In addition to the antibody mixture the pharmaceutical composition of the invention

may optionally also comprise a carrier selected from any of the carriers known in the



may optionally also conprise a carrier selected from
any of the carriers known in the 5 art. One exanple
of such a carrier is a |liposone. The pharmaceuti cal
conposition of the invention may al so conprise
various diluents and adjuvants known per se. The
conposi tion of the invention may be adm ni stered by a
v ait. Gsreyexasfiple dfisugh g carzier ivm livesorte sThie pbarmgrengical somposition of
venous, intra nuscul ar and subcut aneous
atheiimvestionahayoaiso ®nipriss yhowsdilvens amsladjvyentplogivm ren seof

the invention nay be adm nistered in conbination wth
ofThecongnstitien bf the inaigetion say Be edmiayerdaddymapriety of edheipiststion
non-limting exanple: interferons, anti hepatitis B
maode inshadingintra bamdue fitraantstulivepd sulichtanddupadnyieisoatiin.

anti bodi es, nucl eosi de anal ogues, inhibitors of DNA
PUhyplRAseutiabcdniposidpesfithcinvantics nag be adoinisrsed in torsbiadtion
a conbi nation therapy the anti bodi es may be given 10

S ivithl biherRELSHay agbhis NSuch Bgeatdtnhayihdl@dle, &0Q1dh-fiting example:
sequentially either before or after treatnent wth

t [her@Pnk, avii hepatiBgB Monodibfal RRALMBE antt hapalitis® pRIPSibadl On

of the invention may al so be used, for exanple as a
PLARBBYILA ahdICoside 8AUISRES, iibiRRUIBINGS pdlphEratcmbiMrapeutic

i nfected nothers or of healthcare - workers exposed to

LR chb]. HPcalE 01%%1} i &ﬁﬁbiﬁa‘iiéﬂﬁl@}aﬁf the aBGHdAIS Ha$ bk Riven

elimnate possible 15 recurrent HBV infection of the

AP0 S B S D B T S

patd ents.. | with a single dose the HBV- AbXTL
m%%glgéﬁhsuﬂie}% q-Aber m xture was admn ni stered at

| ' 0., The .20 td i :
Aot o AR s i 3Pt
}E’%{’l@' m_%.ﬁ‘i tfga%tnlﬂg{]?t_f ﬁr\lﬁ%a 10%& K?ﬁéﬁ élﬁ?ét%mhotﬁg‘:s %9 oﬁ%lal%{care

workers exposed to the virus or of liver transplant recipients to eliminate possible

recurrent HBV infection of the transplanted liver.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: HBsAg and HBV-DNA serum levels of two patients infused with a single dose
the HBV-Ab*™ mixture. The HBV-Ab™™ mixture was administered at time point 0. The
time range is not to scale. A: patient no. 303, dose 0.26 mg, Ab:Ag molar ratto = 1:14; B:

patient no. 310, dose 39-mg, Ab:Ag molar ratio = 1:2.

HBV-DNA __, = HBsAg ___o ...

Figure 2: HBsAg and HBV-DNA serum levels in four patients administered with multiple

infusions of the HBV-Ab*™ mixture. The HBV-Ab*™" mixture was administered at time



Figure 2: HBsAg and HBV-DNA serum | evels in four

patients adm nistered with nmultiple infusions of the

HBV- AbXrL m xture. The HBV-AbXrL nmi xture was

adm nistered at tine 6 poings (days) 0, 8,15 and 22;
arrows indicate admnistration tinme. A patient no.

303, dose 4 x 10 ng; B: patient no. 308, dose 4 x 20
ngoinC{daystd, 816 and22; 206ws disete administration time. Avepatienipo. 303, dose 4
no. 301, dose 4 x 80 ng. HBV-DNA HBsAg -- 5 Figure 3:

HB< Agnga Bdpaieht noHERAJosa A xi 2auky G patiend hae 85, gloserdt X ¢limg; D: patient
patients adm nistered with nultiple infusions of the
HEd/-3Abydose 4k 80 wrge. The HBV- AbxTL mi xt ure was

adm nistered at tinme points (days) 0, 8,15 and 22;

arrows indicate admnistration tinme. A patient no.
3UBV-Diése 4 g 10 ngHBBAgpatgent. no. 308, dose 4 x 20

ng; C. patient no. 105, dose 4 x 40 ny; D. patient

no. 301, dose 4 x 80 ng. 10 HBsSAg e anti-HBsSAgAb -- .
REigereddéBssig dnd potvHBeA grantibotlp sartwa I¢velsiimfoiunpetiets agmisistered with
that are provided by way of illustratign and are not

i mnbiptbeidfisionde the HBV wixture. ThedEBVHADT Huminturewas administered at
EXAMPLES Material s and Met hods 15 Virol ogi cal and

i Hifd poinaqiaya) 0, 83Sayd 2Sarrows HBARG almirstatioHBeAQA | mtiedtsio. 303,
were determ ned by a nodified automated i mmunoassay

( 40 43yt egnB: phdxat ho. 308 Kofd 4 P@RIE] Repatiertinngl 04, duse # kid@ahng; D:
HBsAg preparation (Bio-Hep-B, Biotechnol ogy General,
Negifentaio0BEl, dbser4aet)m@s standard. Serum anti - HBs

| evels. Anti-HBs | evels were determ ned by AUSAB RI A

and 20 conpared to a WHO reference for anti-HBs. A

10 rEBeAgnce gerum for awi-HBHEg AbAS - -g----

15

20

Reference will now be made to the following Examples that are provided by way of
illustration and are not intended to be limiting to the present invention.
EXAMPLES

Materials and Methods

Virological and immunological assays

Serum HBsAg levels. HBsAg levels were determined by a modified automated
iminunoassay (IMX system, Abbott GmbH Diagnostika) using a purified HBsAg
preparation (Bio-Hep-B, Biotechnology General, Ness-Ziona, Israel) as standard.
Serum anti-HBs levels. Anti-HBs levels were determined by AUSAB RIA and
compared to a WHO reference for anti-HBs. A reference serum for anti-HBs was
oﬁtained from CLB, Red Cross Blood Transfusion Service, the Netherlands.

Serum HBV-DNA levels. HBV-DNA levels in patients’ serum were analyzed by

HBV-DNA PCR using the Amplicor HBV Monitor™ Test (Hoffman-La Roche Inc.,
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obtained from CLB, Red Cross Bl ood Transfusion
Service, the Netherlands. Serum HBV-DNA | evel s.
HBV-DNA | evel s in patients' serumwere anal yzed by

HBV- DNA PCR using the Anplic@dr HBV Mnitor" Test

(Hof fi nan-La Roche Inc., 7 Roche Diagnostics,
Br.anchburg, N.J U accor d to the manufacturers'
i :@?l}eu 2#‘?%‘??@!°S'P3éi§’35@{f$’oﬁ%gf 91’,5433,_ RporNg 5 top the, mygutactpgers
HBV- AbxTL is prepared by diluting the two anti bodi es
14T g 17.1.41 in 250 Ml normal saline solution
in an approximate ratio of 1:3 between the antibodies
respectively (i.e. for each ng of antibody 19.79.5
approxi mately 3 f antibody 17.1.41 are added). 10
EEE?P&F‘QWPQ%&M”%EP\ABS first tested in a dose

escal at i onﬂ‘ési ngl.e- dose) &hha_sq A study in patients
WERGh dostelr B ¥eAntip pgpased hdibying thedwe rititiodien]9.7.8and on
(Galun et al., 2000 Hepatology 32 (4 Pt.2): p221A). A
t &1-&+1 8 2508nimerna valin jorpinrag lapprdximatetrhig oft lutigetaeed the
each received a single dose of HBV-Abx t. The doses

r amigpeies isenegiiesty O.e2f6r ¢ach g of Butitpdy THe9. 8l epireigmbielys isg of
were based on the nolar ratio of antibody to antigen
(Adtibadp) 17.1. bk edded). HBV- AbxTL was admi ni stered as

i ntravenous infusions over 2-8 hours. Table 1:
Pre-treatnent clinical characterization of patients in
phase | A Dose Ab: Ag ALT HBsAg HBV-DNA Patient Cohort
(BxpmpBllar ratio (WL) (g/m) (copies/m) 301 1 O0.26
1:700 106 5.5 1.7 x 10

HBV-Ab*™ was first tested in a dose escalation (single-dose) phase IA study in

patients with otherwise untreated chronic Hepatitis B infection (Galun et al., 2000
Hepatology 32 (4 P1.2): p221A). A total of 15 patients were enrolled in the study and
each received a single dose of HBV-Ab*™". The doses ranging between (.26 to 40
mg. The dosing levels, were based on the molar ratio of antibody to antigen (Ab:Ag)

(Table 1). HBV-AW*™ was administered as intravenous infusions over 2-8 hours.

Table 1: Pre-treatment clinical characterization of patients in phase 1A

Dose AbAg ALT HBsAg HBV-DNA
Patient Cohort
(mg) | Molar ratio (U/L) (ng/ml) (copies/ml)
301 I 0.26 1:700 106 5.5 1.7 x 107
302 r 0.26 1:600 10 3.7 3.5x 107
304 I 0.26 1:800 59 6.2 7.1x 10°
303 I 0.26 1:14 15 0.1 21x1¢°




I 26 1:600 10 3.7 3.5 x 10 304 | 0.26 1:800 59
7.1 x 106 303 Il 0.26 1:14 15 0.1 2.1x10 .8 305
Il 4.7 1:450 54 85 3.2 x 10 101 Il 0.32 1:400 134 4.1
3.0 x 10 306 Ill 8.9 1:70 6% 18.2 1.8 x 10 307 1|
1.51:90 75 2.9 1.8 x 1 102 IIl1 0.26 1:30 27 0.2 7.0
x 106308 1V 30 1:30.19 29.7 6.5 x 10 309 |V Q.47

30
6

2 0.
.2 1
0

30520 [1861D. 415.67x [10 1468 |V 3.%41: 1D 7989.4 . 32x my
310 V| 39 1: 2146 2.8 8.5x10 201 V 40 1:2 60 1.0 6.3 x

100 3011 W40 [1:0825 1021408 3.|1x1B4Redlictidh i n| HBAY10®
and HBV- DNA llevel s pbecane detiect abl e ghortly ajter

30af usj onIili nifti &9i on but70was [onl 1 obsprvad2i n patlisenl®
recei ving antli bodiegs with a high Ab:Ag ratio.{In the

3ovfthl grgup (Abi.Ag jnol gegor atijo of51:2) HBeAg Tevalssk 10°
decrepsed to}5 unddtectable llevels and then started to

JomCT EpsSegd N oadgt &r 1 nigol atijon @ tNE 1 1g.21si o)1, 7.0x 10°
reachfj ng pre4treatnents l'evells only ej ght days|after

3pfe (T URfon [ (FEguTEe T 3BV~ DNfy TEVETS 59550 65%10°
|

decrelased after thg initiation o the HBV- Abx T
U3¥ x 10°

3'P§,1f US| o Vmu' T h 1S tTeatT Bt vets;one
‘]l evel

d
at er|. e redui:ti agn in HBV-[ s was bet jeén
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]gdver

lvtgg”l l
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ted

UUC79 I IIC
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con

IIUDlt4

o X 107

310

o rEbor
39

1:2

46

2.8

8.5x10°

201

40

1:2

60

1.9

63x10°

31

<

40

1:35

102

4.8

3.1x 10
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Reduction in HBsAg and HBV-DNA levels became detectable shortly after infusion
initiation b{lt was only observed in patients receiving antibodies with a high Ab:Ag
ratio. In the fifth group (Ab:Ag molar ratio of 1:2) HBsAg levels decreased to
undetectable levels and then started to increase 24 hr after initiation of the infusion,
reaching pre-treatments levels only eight days after the infusion (Figure 1). HBV-
DNA levels also decreased after the initiation of the HBV-Ab*™ infusion and reached
pre-treatment levels one day later. The reduction in HBV-DNA levels was between
one to three orders of magnitude. The most common adverse event reported was mild

myalgia observed in six patients (40%).

Example 2
In a subsequent, multiple-dose, dose escalation Phase IB study of patients with

chronic Hepatitis B infection, 12 patients were enrolled, three patients in each of 4




10 nyal gi a observed in six patients (40%. Exanple 2
In a subsequent, multiple-dose, dose escal ati on Phase
I B study of patients with chronic Hepatitis B
infection, 12 patients were genrolled, three patients
in each of 4 9 sequential dose cohorts (Table 2).
Each patient received 4 weekly infusions of HBV-
Alsqiirtialadoselenheds (TablyiZhdEath patieniOecedved @ wrgklyanfusions of HRYY -
The_intravenous infusions were given over 2 or 4
hab¥’s at dosdsaahgingfromRi 8 1¢ $Gap perinfusibi.fihe étravenous infusions
characterization of patients in phase |B Dose ALT
HBsAgivdBYuvddiler 4Patisent Cohort (nmg) (U L) (g/m)
(copies/m) 303 1 4x 10 14 0.02 2.0x 10 101 I 4x10
123 3.2 4.6x10 304 1 4x 10 69 4.4 4.0x 10 102 |
4x20 56 0.2 2.2x10 302 Il 4x20 49 2.7 4.0x10 308 |

5 4 XTable 4PR-trkathmeldt Ainkdd] chdfd@tetitatiod shghtiddts thiphsedlB)X 108
105 111 4 x 40 47 1.7 --KO--x 10 203 Il1l 4 x 40 38
1.55.0x 10 301 1V 4 x 80 137 4.6 --T.-OX--, 0 311
[V 4xB0 120 5] 2D3sdX[[0 ALT HBsAg HBV-DNA

Patient Cohort

(mg) (U/L) (ng/ml) (copies/ml)
303 I 4x10 14 0.02 2.0x10°
10t I 4x10 123 3.2 46x10°
304 I 4x 10 69 4.4 4,0 x 10°
102 I 4x20 56 0.2 22x 107
302 11 4x20 49 2.7 40x10°
308 i 4x20 94 9.4 7.0x 10°
202 TII 4% 40 19 414 4.0 x 108°
105 i 4x 40 47 1.7 6.0x 10°
203 HI 4 x40 38 1.5 5.0x10°
301 v 4x 80 137 4.6 3.0x 10°
311 v 4x 80 120 5.2 3.0x10°
1067 v 4x 80 87 0.93 2.0x 10’

10

Patients from the first cohort had received 4 weekly infusions of 10 mg each. In two
out of the three patients, HBsAg levels decreased to undetectable levels immediately
after administration and returned back almost to the original levels prior to the next

infusion. A similar pattern was observed following each administration resulting in a
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106 1V 4x80 87 0.93 2.0x10 Patients fromthe first
cohort had received 4 weekly infusions of 10 ng each.
In two out of the three patients, HBsAg |evels
decreased to undetectable | agels imrediately after
adm ni stration and returned back al nost to the

original levels prior to the next 10 infusion, A
sirend efrpregressive eogase o S8s0.8 devels| Juong repeaiad pdministration. At
admnistration resulting in a 10 trend of progressive
d&t hams follpwingbsjeeion B Ag levald wiere sidpzdetedtable in one patient but
admnistration. At 24 hours follow ng injection,

HBartegl th éncedase ivthecotberi2] patients] Sinsitarkybireniinfusioe HBA-DEA levels
but started to increase in the other 2 patients.
Silevidasadl Yy Bplogsi afdusi proghdBifveON&cliney etas olkened awitl dipry
3 logs and a progressive decline was observed with
eadnliiyistatRaNTidss levels rannined hedeeckablecios 24 komas afed every infusion
undet ectabl e for 24 hours after every infusion
(Figwe®). 2). [ The second cohort of patients received
four weekly infusions of 20 ng of HBV- ABXTL each

( Fi D ®RcodiB)cohdit 61 phtieis raivéEfolr Whekle Hifiiond Bf 00 nidRFABV-
levels to undetectable linmt was al so observed in

t RBER thne@ihad et A sﬂﬂmﬁ' Pk @felkedudiay ©fLABIAS Qevels to

dr opped by one to four logs. The third cohort received

f etV ERK kivhid visUoBSrfdl in fasd Bl pafidRl: ARVIDNI ‘iinlB Bave

forth cohort received four weekly"infusions of

oénsoﬂﬁé(;;p%%glon@e%m 105e 9% ﬁﬂ.? Bheit fee&wmmsheemnﬁmons of

simla ects on SAg an HBV- DNA dynam cs (Figure

s BN SRR R Sty s o some
i s A o e Py
P B el 0, P e R
51gn1ﬁcantly, and HBsAg levels were reduced to undetectable levels immediately
following infusion.

The antibbdy was well tolerated: there were no serious adverse events and myalgia
was reported in only one patient (8%). The most common adverse events were
hematuria and mild chest pain, each reported in 3 out of 12 patients (25%). There was
no evidence for immune complex disease.

We have followed the levels of HBV-Ab*™ after four weekly infusions in patients
from phase IB. The kinetics of increase and decrease of anti-HB (hepatitis B)
antibody levels have opposite patterns as compared to that HBsAg levels. In all
patients, after each infusion anti-HB antibody levels increased and reached a peak,

then returned to pretreatment levels prior to the next administration (Fig. 3). In



10

hematuria and m | d chest pain, each reported in 3 out
of 12 patients (25% . There was no evi dence for

i mmune conpl ex di sease. 20 W have followed the | evels
of HBV- AbxTL after four weelhy infusions in patients
from phase 113. The kinetics of increase and decrease
of anti-HB (hepatitis B) antibody |evels have )
oppissis whopereived mpeated daserpefit@ ang andiof 8¢ mamksdpcreasedn auti-HR
all patients, after each infusion anti-HB anti body

| entibbdy lemds wasdightinslowaached a peak, then returned to
pretreatnment |evels prior to the next adm nistration
(Fig. 3). In 11 patients who received repeated doses
of 40 ng and of 80 ng the decrease in anti-HB

anti body levels was slightly slower. { Exanple 3 5 In
t ReathpleBowi ng st udy HBV- AbxTL is given in conbination
with |am vudine. Lamvudine is given in a dose of 100
nmg/ day (The recommnd%g_dqse_of | am vudi ne for

t fethe falinwingfstudh FHFV-AbT € pragiveniis c@nbinatigs wWitilemivding.

HBV- AbxTL is given intravenously either as a 10 ng or
ADamigudinsis giveh én pdep af Hi0 rogldayf(Thtssenmpwisd fioss of bydwuding
shown in Table 3. Table 3: Anmount of HBV-Ab 17.1.41
afod treiBviento f EBrofi0 hBpatitis BBasinfettion) TR \aAbils i Ab
17.1.41 HBV-Ab 19 .79.5 (2 ng/m) (1.25 ng/nL) (ny)

( INjravenouwsly dithends av@ thbr 40GnPdde0 3.8 7.6 4,560 1.9 2. 38
4,750 40 37,240 15.2 30.4 18,240 7.6 9.50 19, 000

The preparation of these specific doses is shown in Table 3.

Table 3: Amount of HBV-Ab 17.1.41 and HBV-Ab 19.79.5 in HBV-AbS "

Total mAb HBV-Ab 17 .1.41 HBV-Ab 19 .79.5
(2 mg/mL) ' (125 mg/mlL)
(mg) (1U) mL mg TJ mL mg iU
1t] 9,310 38 7.6 4,560 19 238 4,750
40 37,240 15.2 304 18,240 7.6 9.50 19,000

Patients are treated according to the following dosing regimen:

A. HBV-Ab*™ 10 mg weekly for 4 weeks followed by 10 mg every four weeks

for 48 weeks plus lamivudine 100 mg once daily for 64 weeks.
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10 Patients are treated according to the follow ng
dosi ng regi nen: A HBV-AbxTL 10 ng weekly for 4 weeks
foll owed by 10 ng every four weeks for 48 weeks plus
| am vudi ne 100 ng once dailyiXor 64 weeks. 12 B.

HBV- AbxTL 40 rTg vveekl y for 4 weeks followed by 10 ng
every four for 48 weeks plus | am vudi ne 100 ny
onceBd ﬁlﬁ‘ngP or 4@ mg essldy ford W%S/f%mby homggvexp &ur yeeks
for 4 weeks followed by 40 ng every four weeks for 48
weeks Firds Wealﬁﬁnhiﬁdw&l%lfﬁgﬂbm@%’éﬁwﬂmd@4 weeks.
5 D HBV-AbnTL 40 ng three tinmes weekly for 2 weeks,

foll ovved b once a week for two weeks foll ovved
by 16 H§Y br y49 B\grwagllx far 4 wicka follgwedcby 4] mg every four weeks
| am vudi ne 100 once daily for 64 weeks. E.

HBV- Abfere8 melﬁﬁgﬂwsr{m@@u@mmw mgenceailyofor 64 weekiss

fol | oned by 40 ng once a week for two weeks foIIovved
by 40 ﬁg vepry four weeks for 48 weeks plus

| aniluHBNeAR 0 G4¢rine dhrestimes waekly dpr Zwe %oweﬂ@yﬂg mg once a
CLAIMS 1. A pharnaceutical conposition conprising as

an act V¢&k fongvoeticknfollawedintume sty fonewerksdor 48 weeks plus
nmonocl onal antibody 19.79.5 as well as fragments 5

t her eclemiadiied D& metonee dodly ifyert wsekadi ng characteri stics
of the anti body and t he human nonocl onal anti body
17.1.41 as as fragnments thereof retaining the

ant ifg e‘ﬁBUrfh‘gﬁ # @B threactiragsivaeekly Sora¥ weekis feltavied bl 10 mg once a

together with
week for two weeks followed by 40 mg every four weeks for 48 weeks plus

lamivudine 100 mg once daily for 64 weeks.
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a pharmaceutically acceptable carrier. 2. A

phar maceuti cal conposition according to claim1l
wherein the 10 concentration of the antibodi es ranges
between 0.26 to 80 ng. 3. Aszpharnaceutica

conposition according to claiml wherein the
concentration of the antibodies is 10 ng. 4. A
pkdANEBeut i cal conposition according to claim1
wherein the concentration of the antibodies is 40 ng.
15 5. A pharmaceutical conposition according to any of
claims 1-4 wherein the concentration ratio in

m | 11i gr anfs pleemueetical tvengositom conpproealges ah acive idgoshjent a
19.79.5 and the human nonocl onal antibody 17.1.41 is
about 1: 3nixfure off thdiaumnnesubilomll antihopp $9.79.6 6 welt o feligmgnts
to claim3 conprising 2.38 ng of the human nonocl ona

ant i body tHdeof stainiap the anfigendimdling dharabteri@its aOthemitibodoasl
anti body 17.1.41. 7. A pharnaceutical conposition

accor di nghd iRmfenahdiodiosd Bitibody MM01.91 bs WEll &f fraghiafts Hersan
nmonocl onal anti body 19.79.5 and 30.5 ng of the human

nonocl onaéadigitROeYigchbiddidelchadcteAstRE Bf hB R0l Blgether with

conposition according to any of clains 1-7 for the 25

tr eat ment, Bimeaatily RcBibldBWHenf ection. 14 9. A

phar maceuti cal conpodsition according to any of clains

1-75for tm&aﬁﬁ&%ﬁﬁuai & aFiti&?&@BridMgﬁo Blaln? i %gﬂe&r{he 10.

Use of the pharnaceutl conposi t1on according to any

of clal My, e findiidn of HTQhARNO Paniistinilidn B3k ¥0 B! agENt
0]

for the treatnment or preventio
3. A pharmaceutical composition according to claim [ wherein the

concentration of the antibodies is 10 mg.

4. A pharmaceutical composition according to claim 1 wherein the
concentration of the antibodies is 40 mg.

5. A pharmaceutical composition according to any of claims 1-4 wherein the
concentration ratio in milligrams between the human monoclonal antibody
19.79.5 and the human monoclonal antibody 17.1.41 is about 1:3.

6. A pharmaceutical composition according to claim 3 comprising 2.38 mg
of the human monoclonal a.ntibbdy 19.79.5 and 7.6 mg of the human
monoclonal antibody 17.1.41.

7. A pharmaceutical composition according to claim 4 comprising 9.5 mg of
the human monoclonal antibody 19.79.5 and 30.5 mg of the human
monoclonal antibody 17.1.41.

8. A pharmaceutical composition according to any of claims 1-7 for the

treatment of hepatitis B (HBV) infection.
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5 HBV infection. 11. Use of the pharnmaceuti cal
conposition according to claim10 wherein the
anti-viral agent is selected fromthe group consisting
of interferons, anti hepatiigi s B nonocl onal

anti bodies, anti hepatitis B polyclonal antibodies,
nucl eosi de anal ogues, inhibitors of DNA pol ynerase and
t hePapeut4 pharmaseatienl prvepositipn acgerdingfto apofimaddor the o
conmposition according to claim 10 wherein the

ant i - vi r airevegton ofihspadtitinBunfdétion. 13. A nethod for the
treatnment of HBV infections conprising adm nistering

t o df. i ndilseiof thelphammarsatich! chmpEitanmeeeding weany of claims 1-7 in
conposition according to any 15 of clainms 1-7. 14. A
met hod f aonbheti@r witleat dntirviaf agdB\for thé @edtinentsor prgntios iohg
admnistering to an individual the pharnaceuti cal
conposi t iRV adfediofi Nng to any of clains 1-7 to prevent
fiuther infection of the treated individual wth HBV.
15. 1A netthedf e phifitcduticn tompdsitivh abidYingfoatdiinQ0Svherein the
conprising admnistering 20 to an individual in need
t he phar mgsihi 43kt iICRMPRE binGhe FGGPEMIsBENd 6F iRtBifero® anti
claims 1-7 in conbination with an anti-viral agent.

16. A retpdith B'médeglohdl @At BTRARE, afi hEfRMib BiRFtloslSntibodies,
according to claim1l5 wherein the anti-viral agent is

sel ect ed £ 10MRideNRaBHRY ARG SEDNE pBlymetddt &1 BEBRRtic
anti hepatitis B nonocl onal antibodiés, anti hepatitis

B 15 polyghgRal antibodies, nucleoside anal ogues,
i nhibitors of DNA polynerase and therapeutic

vac ﬁh.” €S Use of the pharmaceutical composition according to claim 10 wherein the
anti-viral agent is lamivudine. |

13. A method for the treatment of HBV infections comprising administering
to an individual in need the pharmaceutical composition according to any
of claims 1-7,

14. A method for the prevention of HBV infections comprisiﬁg administering
to an individual the pharmaceutical composition according to any of
claims 1-7 to prevent further infection of the treated individual with HBV.

15. A method for the treatment of HBV infections comprising administering
to an individual in need the pharmaceutical composition according to any
of claims 1-7 in combination with an anti-viral agent.

16. A method for the treatment of HBV infections according to claim 15

| wherein the anti-viral agent is selected from the group consisting of

interferons, anti hepatitis B monoclonal antibodies, anti hepatitis B
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17. A nethod for the treatnent of HBV infections
according to claim 16 wherein the anti-viral agent is
| am vudine. 5 18. A nethod for the treatnment of HBV

i nfections according to any16f clains 15-17 wherein

t he pharnmaceutical conposition is given either once or
three tinmes weekly for 4 weeks and then given once

every fomolm@@klsanﬁwesmcme%%mahmmﬁmﬁw ohDNA h a

therapeutically effective anmount of an anti vira
agent . 1olymerase and thogpente vackimes.r eat ment of HBV

i nfections according to claim 18 wherein the anti

vi r dl. agehmethed fouthievredinreat of BV Mnfentichoatcérdingtitelaim 16
treatment of HBV infections according to claim19

wher ei n Ivewieinudie ai-visal ggoners lamivedidai |y at a 100 ng
dose. 21. A nethod for the treatnent or prevention of
HBV 1Bnf et methsd fe tentatatagnt af HAY irfevyiond accbrdinggo 4t @laims
wherei n the pharmaceutical conposition is given as a
subcut anaeuy vihrjedicthe parmdctutidhl o@hpRioh (v givdneithéreatammnt
or prevention of HBV infections according to any of

clai ms 13hr2dimbavekly fihewaikaiitbel/fivandnce ovapp fout ivedks ifér
given as an intranuscular injection. 20 23. A nethod

for the ugeabiEn tobindiod\vaihld hdtapthtitdly cHodtRe bindia of an
according to any of clains 13-20 wherein the

phar maceuyhii ¢l ag@POSi tion is given as an intravenous
I nj ection.
19. A method for the treatment of HBV infections according to claim 18

wherein the anti viral agent is lamivudine.

20. A method for the treatment of HBV infections according to claim 19

wherein lamivudine is given once daily at a 100 mg dose.

21. A method for the treatment or prevention of HBV infections according to
any of claims 13-20 wherein the pharmaceutical composition is given as a
subcutaneous injection.

22, A method for the treatment or prevention of HBV infections according to
any of claims 13-20 wherein the pharmaceutical composition is given as
an intramuscular injection.

23. A method for the treatment or prevention of HBV infections according to
any of claims 13-20 wherein the pharmaceutical composition is given as

an intravenous injection.



