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COVPOSI TI ON TECHNI CAL FI ELD The present invention

relates to influenza vaccine fornul ati ons and
woaoewiatii on regi nes for i mruni sing agai nst vaPCOER2006/002838

di seases. In particular the invention relates to

vacci ne fornmul ati ons conprising an oil-in-water

emul si on adj uvant and 3COWROSITIONr use in nedicine,

in particular their use in augnmenting i nmune responses

to various antigens, and to nmethods of preparation,

wherein the oil in water enul sion conprises a sterol,
TESHNICALFAIELRDI e oi | and an emul si fyi ng agent.

TECHNI CAL BACKGROUND New conposi tions or vaccines with

an inproved i mmunogenicity are always needed. As one
Thstmeae@gjnveatﬁjmmes thmfleertraaraccine domuulations and vaopinatioh regimes

for ﬂﬁnur{ﬂl@!%ﬁpﬁ&p\(} ?‘F’chén f%g%a®c$%g°&%rv%% @g%rjiatﬁ gr'ela?é/s to vaccine
forenydetinss coonpeising aqi [dlilénvevateir rersuléibiP\gdjineme anee8D-MPL, their use in
154 D 79 0 B SRR bR GR1S 2080 gens
and fi6 engthody @foperMMnsmrwneinltha@ﬂtlmwaterl erhiilsien zempeises tisterol, a

méﬁo@ﬁabqggpgm o ?}%g‘ﬁ?ng%‘gﬁl dity and even nortality,

are Si I'can influenza virus is an RNA
envel oped virus with a particle size of about 125 nm

TEiCrllllﬁbﬂEEﬁﬁé hblﬁ\fﬁ‘s' sts basically of an internal

nuc eocapS| or core of ribonucleic acid (RNA)
associ ated wi th nucl eoprotein, surrounded by a vi raI

: - (
NN RR ) et S BB B Whoces
ong §tra®gmo%hldlaptee@mm breentused dé tryreetndi imppovettbe iremane redpense raised

to ?W@(/erlém pmostly of host-derived lipid material.
T uenza |rus conprises two surface antigens,

gl ycopr ot ei ns neur am ni dase (NA) and haenmggl uti nin

By(\ﬁf@ of ‘@%\ %Ez@%ﬁéﬁh&' ?nd jvg{:%g%sééggi%aggt%an aFEap llgﬁ\a virus

ace o the artic
(HRY bhaverbsen plavelomd with gdjuvanthaemaggl uti nin t hat
deternmine the antigenic specificity of the influenza
subtypes. These surface antigens progressively,
Infllenza Virdses raapioneyof te tast obiguitausclitusge préseatiimtpe world, affecting

both humans and livestock. Influenza results in an economic burden, morbidity and even
mortality, which are significant.

The influenza virus is an RNA enveloped virus with a particle size of about 125 nm in
diameter. It consists basically of an internal nucleocapsid or core of ribonucleic acid
(RNA) associated with nucleoprotein, surrounded by a viral envelope with a lipid bilayer
structure and external glycoproteins. The inner layer of the viral envelope is composed
predominantly of matrix proteins and the outer layer mostly of host-derived lipid material.
Influenza virus comprises two surface antigens, glycoproteins neuraminidase (NA) and
haemagglutinin (HA), which appear as spikes, 10 to 12 nm long, at the surface of the
particles. It is these surface proteins, particularly the haemagglutinin that determine the
antigenic specificity of the influenza subtypes.
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to the antigenic variations in influenza. These

antigenic changes, called "drifts' and 'shifts' are
wapeaadilict abl e and may have a dranatic i npact PCDEPZNG6/002838

i mmunol ogi cal point of view as they eventually lead to

he f fl t d that enable
TR S E AT o BoS VA SRTFAG 8yt i B prioyghapges leading

to Hiecamiigessit Ivaﬁdtloﬁﬁ ﬂumfluerﬁﬁl glfﬁéﬁe:‘eﬁ}tlgé_ﬁlé Chéﬁde@eé%%dxdgrﬂgg%%d ‘shifts’
be inc orae INTO I N uenza va |
arS uhdERigb 6t YRR Al (onach rpiScan MO RIedIEA PR of view
as ItneyC evetramvaeadnm thiet émél@tehw ai néw %ﬁfh{énﬁé’bﬂ@i{\é ta{n@&hé?t”é’nable the
urers. he nos ortan

"'”ésh‘i"u eg“*@ﬁp? ed’@muﬁ? ﬁéSt?Wé’aQ@P%FflﬁgW%'b'F”% MQst pRRUahfepidesics.
different influenza strains. This 75-80 kD prote: n f
ai ns nume ous .antigenic determ nants, several o
TEHENER o SR dRda Raboaries 0 Saluane ¥ e gadh paason are
deténﬁfnedew thé NAons HKedithaiongasitibh CindesiRbBiafiont with a3flonal health
thers i onstvggch are comon to many HA
a”ﬁfir' '@2 8 YWePer m nants). Influenza viruses
cause epi dem cs al nost every winter, with inf ecti on
rat 3 for ?% over

R i SR o S0 Redd 88l o o ctrrt
mfluamzaoutralds,se’ase?MSatIG}S prbteimcantaing - Slirh&o0&! arltigbf6t d@dminants,

se 4 3 el 1 2B ok R 578 el Shhinn 0 st avains (svin-

spedificr daestemnarr’ts)l arel cibereinabgipNe Whithi &readdthrhéWVRS many HA molecules
res Q ?ase as W tnessed by increased rates of
(compg%{ CF %'ﬁ}"?a@?‘? nortality. The severity of the
di sease is prinarily determ ned by the agefof the
and t he nf ect i
o3 Gl G ik Ao YRR /PGS EH lriype A or B
vnruaﬂmlaglalab aO‘VoamxeﬁaM)d-W@%H pHrloagfn(‘]@%z@flnfébt’f on rtesults in various disease
nz eat in de ed countri
st TR v el R Drong RGPS reSaintony 1§peton tooa severe
wra‘npséumollnal Vydical exipenzacesidemsios batfjsmiﬁbﬂeégés _l_lﬁﬂﬁcldéf@@ﬂﬂ pneumonia
n t suffer ver I sease ese
and O BeBliRy Tedeh o cviBeRed 4Bohesed ke, oiohelalzaton or
motthldg.e Thatseveritk of theadigensetid prifeasll idetermirnearbyt theagardt the host, his
|mrﬁlur?e Stg@gw%ﬂ%gqfhg?vacm nate healthy adults who are

I'n con ? persons. Vaccination plays a
criti-cal role in controlling annual influenza

EIdSH}i/ BSSBIQ,SGS L %P:It allr}/d over, are especially vulnerable, accounting for 80~-90%
of all influenza-related deaths in developed countries. Individuals with underlying chronic
diseases are also most likely to experience such complications. Young infants also may
suffer severe disease. These groups in particular therefore need to be protected. Besides
these ‘at risk’-groups, the health authorities are also recommending to vaccinate healthy
adults who are in contact with elderly persons.

Vaccination plays a critical role in controlling annual influenza epidemics. Currently

available influenza vaccines are either inactivated or live attenuated influenza vaccine.

Inactivated flu vaccines are composed of three possible forms of antigen preparation:

inactivated whole vitus, sub-virions where purified virus particles are disrupted with

detergents or other reagents to solubilise the lipid envelope (so-called “split” vaccine) or
2
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avai |l abl e i nfluenza vaccines are either inactivated or
|ive attenuated influenza vaccine. Inactivated flu

wQo ameilomasl are conposed of three possibl e for nsPOF/EP2006/002838
antigen preparation: inactivated whole virus,

sub-virions where purified virus particles are _
puﬂﬁ%dr u'ﬁé‘e&n i A deHUPY e MISEINGY- ot Thaser dnpgdivated t vaccines are given

intephugeliai @.nh.ner ihirdhadagnve).ope (so-called "split”
vacci ne)ﬁgr pﬂri fied Hir(and NA (subunit vaccine). These
i nacti vated vaccines are given intranmuscularly (i.m)

Influlenian i @dMeRRloy all ikindls) ard DébaNGHARINAGRECBRSs. Ghef!denerally contain
inds, are usually trival ent” vaccines. They gener al
a“ﬁ%‘?ﬂsaqeﬁ" ﬁf{fi"@'éwe "ﬁ'@?P Vil ainpanchena eflyenza B straiis A standard
0.5sint mjdaea&am%@ne mioaf &as@te é@nt&in%t1r5qlgjtfbf_ré§ﬁ¢fggﬂﬁﬁig faﬁtigr?-}rmomponent
I nj , in nost. cases contains 1
ol eAREGIIALT (o oA O Seg Rpee T mUnGEBER (SRh(HM. Wood ot al:
Anmirasioved $ibiglsi Rl atirdifuoan esbinhiqusi & haRassdy’ - dY! influenza
singl e radi al i mmunodi ffusion

na SRR aPiOT RGSBER fos PIITY BB AP wholo virus
andBubgenvacehept at Bl $t§ﬁd.®(1@7¢%2§?§@7;rﬂ.mﬂt%8d @t al., International
i and subunit vaccines. J. Biol.

col ng(F:?fi'j."\e/ §E®§§£g§b§§¥éié'ﬁ? usion aid igynogtectpphoresis techniques for the
assaytafhaatnaggiatinic ahligdhwr affiubezslin@y.. Hiols SRak Sy (18 A817-330),
di ffusi on and i mmunoel ectrophoresi s techni ques for the

assay of haenmmgglutinin antigen of influenza virus. J.
InflBenta veScimed culedtl/2RaNabbl dre3dMgide el dabeinZA a\g@ﬁ%ﬁiﬂs(De Donato et
age

al. j%%p natégfég?@@gl-agpﬂ%oﬁ%gérgt ee(pgd&lﬁﬁé gviégr}cae that current influenza
va@frbé-BAr@lih snidlivehileren Under vd §eérls_tdf|a@e.er%1ﬂ$égﬁ|i%aé, haborted rates of
vaciie Sy Yot B yorcTabPled qonues] bTpzacinsss 1 e@s7% for the

eldedy, ovhieh afef sigrtfivantiplower ere@nthe @0-94% tefiiabRkaté® Flefdoftgﬁ for younger
r

i nf i |l 23-72% for the elderly, whjic
2l (R 10T Ay MRk ASehan 2 S ORTD BT | Ry AT, Med.
123,e52%-527). The effectivesessasiudnt tili&eaeddcine iR besh s¥An to correlate
1665; 0ss, ., 1995, Ann Intern.

S5 RS, PP 28000, ) i, en
sevezal c stndiebh alsaviee &vung hibian dlder caduite! @ffﬁaiWk{v{ing?[ lﬂﬁ?etbi éf{eﬁsinfluenza
. of . | utinatiaon i,nhipbjtion ant|bodies to e
iR o VelingBE el Phuiasis 2402 B5ee it erertolody, 97, 427-
439)| der adults exhibit lower H titres after influenza

i mmuni sation than do younger adults (Mirasko, 2002,

Experimental gerontology, 37, 427- 439). New vaccines
Newivabciags witlp ao apkovedrimmgesyenicity ai Betdiere &liP heeddd. Fbrmulation of

vaﬁﬁ%dgﬁlgeﬁovrvﬁwlp%%én?%dﬁjfvants is a possible approach for enhancing immune
responses to subvirion antigens.

A sub-unit influenza vaccine adjuvanted with the adjuvant MF59, in the form of an oil-in-
water emulsion is commercially available, and has demonstrated its ability to induce a
higher antibody titer than that obtained with the non-adjuvanted sub-unit vaccine (De
Donato et al. 1999, Vaccine, 17, 3094-3101). However, in a later publication, the same
vaccine has not demonstrated its improved profile compared to a non-adjuvanted split
vaccine (Puig-Barbera et al., 2004, Vaccine 23, 283-289).



10

15

20

25

30

35

vacci ne antigen with potent adjuvants is a possible
approach for enhancing i nmune responses to subvirion
w@niosgenst A sub-unit influenza vacci ne adj uvaPCEEP206/002838
the adjuvant MF59, in the form of an oiI-invvater
epul sion i s co rmﬁl avai |l abl e, and ha
ity

PapUABALLISES Gue Bl ANVA oo iueR) igh ﬁregH'SP'yafiP@P%&?eC'f'C So

far} lot/@f 100 aiividial hokiaal pesliowialvitud hepvp eﬁtﬂypééaﬁé\iédbeen described.
-unit v:ﬂcm ne VaCCI ne,

HES oo SRRy BRSPS {0 kb B A2 Ohausash surfaces

(e. gaapvme ah@S1 nOetndd@emamys ba@eel@bmgrstuWr@m@hé) rtRat pesist for several
non- ad uvant ed t. vac
mclr%]r‘%p 3‘ @éfsb e§gcrbi9erggn unmmay&gdlﬂ@sg@g for the individuals concerned

buf@Ad A8OD. vams tHrémamng S RRvex@sptidnsPNA t unour
viruses, which are highly species specific. So far,

over 100 i ndividual human papill omavirus (HPV)
SogrePypar: diey sdoeifedddftédneed, TiPMeorijest Siive aksotiation between

aniS5and Fuins deicer Bngrwhighegst Ratieor 1P R Bl HE- and cervica
cafitione. Baiigal dalnﬁ@rgé the( Mﬁsttcb)nnlidmhamiaﬁb)shbd@éloﬁmg%balhtrles with
no, S I ear s uc n nours nma e . .
G nel” st BT RGeS Sl T ew desheical feasible
to Elgt\ly@w bdrﬁlﬁellttphrn@y ¢INY6 inbdtions, drilewsrregthblished HPO®G-containing
S are al SO as

The st t ,
calitels. (0 BsEBeRar o6 A TEAPNSBe AP HORAVIE S A herapeutio
vaéﬁndtbatagaﬁﬁst menst@ebceasmen BRY- IhfmamsindiP\Yod4 «@yl 293-306 and

cervic rci nona. i C st comon
e - BRT WP B AP s Bl o

new cases occurring in the world each year. IS now
ST SR bl o e AR B S b
genes) Erts EsugiditgoVste genesL1 &nd L2 Ineadditionpan txrb&trelahﬂfegelatoﬁiy region

f o %Or%géla%é)té S%q%?lge%)vﬁﬁﬁpq%%ﬁtgrﬁg rof1 ngtgtrr]an% gﬁtlonal events of
the’ZBBVC@féﬁomed Hagenesee M E., Infections in Medicine

1997 14(7) 555-556,559-564. Al though m nor variations

do occur, all HPVs genones descri bed have at | east
HRY ghibased Vacoyesese discbsto irEW@amoam D@4/ 2Er3Ts WOd3/02184 and

n additi.on uIator regi on
wifiasree. Blaf Aabors s CatiiREnfED Rt 4t uohSis'a capsomer or
a \ﬂmetllke lpartickt Methods forphe pr&plaramardf §/LPk dréevetiRvioganothe art, and

based ,vacci nes, are di Sﬁes fsed |

Inc\}&4 OT??SS sjegssgnbly approac 0 prowge en ancedlhomogenelty, for
example as described in WO9913056 and US6245568. Such particles may additionally

comprise L2 proteins. L2 based vaccines are described, for example, in W093/00436.
Other HPV vaccine approaches are based on the early proteins, such as E7 or fusion
proteins such as L2-E7.

There is still a need for improved vaccines, such as influenza or HPV vaccines.
STATEMENT OF THE INVENTION

In first aspect of the present invention, there is provided an immunogenic composition
comprising:
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W94/ 05792. Such a vaccine can conprise the L 1

antigen as a nononer, a capsoner or a virus like
w@arobitedier Met hods for the preparation of VLPSPEr/EP2006/002838

known in the art, and include VLP

dj sassenhl y-reassenbly approaches to provi de enhanced
h%ﬁﬁ@éﬁ@ ?%, for exanple as described in W0913056 and

US% 24566 watstemupasn agjlemt; By addi tional ly conprise L2
p{ggt IIQISL L2 based vacci nes are described, for
e ﬁﬁ , 1 n WO3/00436. O her HPV vacci ne approaches

wherein beede dildm-wabe?  8RUISIoNPESBidts, aShetbdfsdble Vil TSN and an
o roftrel ns stuch as L2-E7. There is still a need for
"ﬁ%?’ggé‘ge@acci nes, such as influenza or HPV vacci nes.

STATEMENT OF THE INVENTION In first aspect of the
rLese i,nventio there is provided an i mmunogenic

ThEiKgaton 156 /ekIRD i userk 2 compeRiiaR co@BRsIng:h)  an
ofa) an antigeneandnul si on adj uvant; and (c) 3D MPL.
\;@?rﬁi .s:aifi i | -in-water enulsion conprises a
SBSIEWRISE emuisionadivantandng an enul si fyi ng agent .
Tl 3DriviRInt i on al so rel ates to use of a conposition
mrising:. (a) an aptigen, and (b) an oil-in-water
wiEBRC B e Bmilery Bpafisanpts stibeliveia,cd, & sterol and an
emoilsifying-agattein ouhsiutatteeap ahS@eunoiBihid RBnbs SR e pfdvention
of 8l o

d an emrul sifying agent, in the nanufacture
n |mﬁrﬂcg8fecﬁ?e<?380npositi on for the prevention of

i nfecti on and/ or di sease. The invention also rel ates

Tet f, vaccinatign _conprising delivery of an )
Th%ﬁ{"i’éagiﬁl B8 Gret s %AEFé‘Pgé%wﬁé@w'oadiqu&ﬁtngé&e ety ioh@a antigen,
an bi¢ mewateaerdul8on MBjuvaifthe defivenhéem aldssDMplates to a

nmet hod for the preparation of an imrunogenic
conposition conprising conbining an oil in water
Theninvesition also dedateedohear iethsd by & preparation of an immunogenic

composition comprising combining an oil in water emulsion as defined herein with an
antigen and 3D-MPL.

Other aspects and advantages of the present invention are described further in the
following detailed description of the preferred embodiments thereof.

LEGEND TO FIGURES

Figure 1: Oil droplet particle size distribution in SB62 oil-in-water emulsion as measured
by PCS. Figure 1A shows SB62 Iot 1023 size measurements with the Malvern Zetasizer
3000HS: A = dilution 1/10000 (Rec22 to Rec24) (Analysis in Contin and adapted optical
model 1.5/0.01); B = Dilution 1/20000 (Rec28 to Rec30) (Analysis in Contin and adapted
optical model 1.5/0.01). Figure 1B shows a schematic illustration of record 22 (upper part)
and record 23 (lower part) by intensity.

Figure 2: Schematic illustration of the preparation of MPL buik.

Figure 3: Schematic illustration of the preparation of AS03+MPL adjuvant.
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antigen and 3D-MPL. Ot her aspects and advant ages of
the present invention are described further in the
wo edoboviing det ai | ed description of the preferrBdl/EP2006/002838
enbodi ments thereof. LEGEND TO FI GURES Fi gure 1. Ol
article size distribution in

Figgip 4 SR OIS ik S A epropepIeEb I nuprzasatigen (Q1 =

first GONEIeSBB % tlhpa qg@(a@) Si ze neasurenents with the Ml vern
et asi ze | ution 1/10000 (Re022 to

Fiduse B EXpA EII8] SInide! Eish G 1081 SeRRoneRIICpE AverFscastigen (1 =

ﬁrslqﬁérﬂleO@;, ﬁ.r&q@rhwl on 1/20000 (Rec28 to RecSO)
and adapted optical node

ihire % Elp PG Ploicpeh e trogeereds 3-cell reiponse fausplibinfiuenza

wru@@rﬂfg@n%ﬁel(\ké@@lﬂétld?ﬁhm F@aﬂxm@@ed 23 (lower part) by
i nten hematic illustration of the

FighiTe g Fxplb SH-OF! APICabiRk B G5 GiATaons S B0feh a3t waccinaton.

Flgdréta‘siErprol F10-00£ clifi€al RFAPEDALT 8dll @fs? t split influenza antigen
adj uvant . Fi gure 4: Explo Flu-001 clinical trial. CD4 T
fOHB@AWQ MPYRGS lfﬁ'g%nto split influenza antigen (QL = first

Figlira ot qu@lo FIB0a2 &linicarkrigk ahtiiH Sers BIIG\H]’n@ r&vacENBlich.
tria onse t0 Sp

Figuit 1100 Fodet N g R PoRTeture i mog!tomgaémmlredo angicha IBRgDcFigure 10 s

prlmh‘@” Figued 10H-s@HaIRNge. Expl o Flu-001 clinical trial.
response to split influenza

F'QHrPfﬁ é:%frﬁg%\ﬁgyalfc%?' w&gg'ﬂﬂatl on with Fluarix + AS03.
Fidurguree Ferrdbxiidg IFTempelat@birmrt@ling gprﬁhhlng Bné %hblléi‘gﬁprﬁfgure 12A

o RSB e BRianas ony FLaure & Bxplo FluO;

Figuré I1eem§&ea§m<ﬂ)g|qa__rv|f_faogﬂ,euﬁ@g revacci nation. Figure 9:
FigB P s b L el MR bl Sl and
to mmm;vy@gmgmsharremgb @roh)qRigulee®) . Figure 10A is

Fidiyrg 5 e,y e@%&@%ﬁ% 3%‘5 1oy n Ebisieagiiagd, Pt yeing whole
inaGthaes \ﬁtusras rmsmnuratm@gm(gyhl GeN ﬁaétdmﬁﬂmislaﬂé}ge) Fi gure
Flglu%eA 16S ice ”%u%? Freq éjr{c?eslc%%bg T cells ln B%VG primed mice using whole
inactivated virus as re-stimulating antigen (day 7 post-immunisation).

Figure 17 : Mice study. Frequencies of CD4 (upper part) and CD8 (lower part) T cells in
C57BI/6 mice primed with heterologous strains, using whole inactivated virus as re-
stimulating antigen (day 7 post-immunisation).

Figure 18 : Human clinical trial. B cell memory response post-vaccination of elderly with
Fluarix, Fluarix + AS03, Fluarix + AS03+MPL (difference between pre- and post-).

Figure 19 : Ferret study lll. Temperature monitoring before and after challenge.

Figure 20: Ferret study lll. Viral shedding before and after challenge.

Figure 21 : Ferret study Ill. HI titers to H3N2 A/Woming (vaccine strain).

Figure 22 : Ferret study lll. Hl titers to H3N2 A/Panama (challenge strain).

Figure 23 : Human clinical trial. HI titers (GMTs) at days 21, 90 and 180post vaccination
(persistence).

Figure 24 : Human clinical trial. CD4 response — all double test - Pool antigen at days 21,
90 and 180 post vaccination (persistence).
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Figure 13 : Ferret study Il. Viral shedding. Figure 14

. Ferret study Il. H titers to H3N2 A/ Panama (vacci ne
wa@reoaiteni1( Fi gure 14A) and to H3N2 A/ Wom ng ( ch&l/EP29g€002838

strain) (Figure 14B). Fi gure 15 : M ce study.

Fise 49 e Pl el AG6 e R apunaicn g figh with ASOBPL
comMmng(udﬂx{ 7 post-inmunisation). Figure 16 : Mce

Fighire 28 s it iBIcel T Tk BB reruses & BOUH 3 ah oy antigen a
daysd ageeR1 (day 7 post-immunisati on). Figure 17 : Mce

Fighd' 3 nling G enl et Ao Aoy Rt edhoPrarer ) Bt cavs 0
ang2t.ai ns, using whole inactivat ed virus as

FiF3 S A N PP b SREPropgrgeectogenicy.

response post-vaccination of elderly with Fluari x,

| uari x + ASO3+MPL (difference betvveen
DEENeL?éb ngﬁﬁ?ﬁm\‘zﬂ gure 19 : Ferret study I11I.

Tenperature nonitoring before and after chall enge
EBRHOEES) e o b b USRS Qo8 o s
influértzar antigen B NAthAVAkis r@némmsbaateﬁlltz Hi}/rgn’ug&hs}w thefdrm of VLP,

t anama
corﬁﬁhéﬁvgﬁég%éﬁ\&{aﬁs emlifsg’u?ag‘dzﬂgﬂ/{ailunan clinical trial.
titers (GUIs) at days 2 1, 90 and 180post
In '?e:: g%&%&z&[hree@%nﬁfgﬁt %régtﬁf?ss% dr%fegﬁr%i‘l@ve 'jggg{]er%l“thad&q influenza
forratllatiet.ysorﬂpﬂsln@é sahaink &0 splitsihfluemea iviras oo antlgenlc preparation thereof
oobBBE MG FuBo sl VAR o S50P8) 4 cdibactfimpenio o
CDé dirpaiirisdinune rEspmnse andfér ther B c2lb merddnyrmpohs;en Iagalhsit gdidhntigen or

a0 2R 038 oAb AU e 7 o o s

UHIWWMSM spMmrumi@emcairemontheﬂebt ers at days O
and 21. Figure 28: Human clinical trial with ASO3+MPL
at two concentrations. Reactogenicity.

Said compositions thus provide improved influenza vaccines.

The claimed formulations may be used to induce anti-influenza CD4-T cell responses
capable of detection of influenza epitopes presented by MHC class Il molecules. The
present Applicant has now found that it is effective to target the cell-mediated immune
system in order to increase responsiveness against homologous and drift influenza strains
(upon vaccination and infection).

The present inventors have discovered that an influenza formulation comprising a split
influenza virus or split virus antigenic preparation thereof together with an oil-in-water
emulsion adjuvant as defined herein and 3D MPL is capable of inducing at least a trend
for a higher B cell memory response following the first vaccination of a human subject,
compared to the un-adjuvanted composition.
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DETAI LED DESCRI PTI ON The princi pl es of the present

i nvention are denonstrated in respect of a sub-unit or
wa@piostiodginf | uenza antigen or with various PCT/EP2006/002838

cancer-associ ated HPV antigens in the formof VLP,

corrg,i ned wwth an oil in water emul sion and 3D-MPL. In
Thgnadiygiied ipfluanka coPReRITINS, aperrdisgedenie YERiY have several
adeiayedt scovered that an influenza fornulation

[ a.sub-unit or i nfl uenza virus or

C ri.sin , ) spl i, S ,

aﬁt éWPEO%EF éfB%{H“H?QE‘d}‘P'Wh@PgéS‘F'} fiyeionestofs yRalg fnmune response in
Oi | tHeneldBtyepedpBULEEO50 f6kry baBhe,aPsicaly- dVak 65S/eBRPSIUR) to levels
of inproving the Cg}g,T-gell [ ne response and/or the

B 8PN RiRHRg PPRRIE GRtRoCAneYorch calbipeporiteRen or

)t AgEifipPovRANFO8E-bioRdttibin profiidl TREreB O BFRE-ptAedtidnt against variant
obtz l?eg ,vv*th t he un-adjuvanted subunit or split virus

or ‘iﬂ‘ie ) Pilvenza siiain§eni ¢ preparation thereof. Said

CHNTTRSY Iillcso AllthSar Fealuce® ahtigehitelgé B he!88tRioY 8 Ghilke Fesponse,
The_cl ai ned. fornmul ati ons may .be, used tg i nduce .
ant fhlﬁSnPP%WQaaQ;DﬂQr$a%9éli ICaPRRIY s £85% AhaPNerIgRCY (pandemics for

det egdrhgig).of i nfluenza epitopes presented by MHC cl ass
Il nol ecul es. The present Applicant has now found t hat
it is effective to target the cell-nedi ated i mmune
In anyshermashBetadt died inentione thHedaentdts PARS bisd REBvéasaitiatan oil-in-water

honol ogous, and, drift infl strains (upon .
omRER: SHNAGh 38 48T et erpfhon 55 M Shireudinds RBogesicnugests fo
boti lsmmo_ay fq;ldodidwbn ahali Bf d:elleméfh_oﬁo FWhitha biie0 Bq@ioaTRYiti B, Y Sdmetimes

split influenza virys ar split virus antjgenic . )
e ety stror Anreied il cRerdirans SeyoBl ol e liiwater emuision
co@pothedit.on adj uvant as defined herein and 3D MPL is

capabl e of inducing at least a trend for a higher B

cell nenory response following the first vaccination

Thede findingsaandielipplidd tocingrasre df thd Seimel Antigding VAt 16 dther antigens.
conposi tion. The adjuvanted influenza conpositions
according to the invention have several advantages: 1)

Anfigengpr oved i nmunogenicity: they will allowto restore
weak i nmune response in the elderly peope (over 50
years of age, typically over 65 years of age) to

Antigansltsatse®inbe tseyidn ttg: resgit énveatidr incdyie:and/ or T cel |
responses); 2) An inproved cross-protection profile:

i ncreased cross-protection agai nst vari ant
Streptococcal antigens such as from Group A Streptococcus, or Group B Streptococcus,

but is most preferably from Streptococcus pneumoniae. A protein and/or saccharide
antigen is most preferably used. The Streptococcus pneumoniae saccharide antigen
and/or at least one Streptococcus pneumoniae protein antigen(s) is most preferably
selected from the group consisting of: pneumolysin, PspA or transmembrane deletion
variants thereof, PspC or transmembrane deletion variants thereof, PsaA or
transmembrane deletion variants thereof, glyceraldehyde-3-phosphate dehydrogenase,
CbpA or transmembrane deletion variants thereof, PhtA, PhtD, PhtB, PhtE, SpsA, LytB,
LytC, LytA, Sp125, Sp101, Sp128, Sp130 and Sp133, or immunologically functional
equivalent thereof.

Also preferred at least one (2, 3, 4, 5, 6, 7, 8, 9 or 10) Sireptococcus pneumoniae
saccharide antigen(s) and/or Streptococcus pneumoniae protein antigen preferably
selected from the group of protein antigens listed above.
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(drifted) influenza strains; 3) They will also allow
an reduced antigen dosage to be used for a simlar
w0 e®pooEe] t hus ensuring an increased capaci t yPCERHS€002838
of emergency (pandem cs for exanple). In anot her
aspect of the invention, the inventors have a

Cefipic 6UBPRIANG afrea Hesfribef niny MY r OUBRHR9; gRd aWJQJ\ngﬁmﬁg and WO

OZ@QﬂGSS‘@f%ohﬁir@thbzr@f@réHBth Rimnstrat es Immnogenl Clty
results for anti bod roduct| on and B cell

Thm*@aew@yeawn%ﬁfeeﬁ@p%r *iockaiife pRiens  (REfRIADY Heaugated to a

carﬁ'lbﬂ{é%té]ﬁ)nmtré?ﬁ thé shcohariast W@éltpréf@kéfb!ﬂ?@?sécbﬁandes) are derived
| -in- ¥vater emul SI on co onent heghese i ndi ngs can

k1645 s SRS a0 PR LA BIRCTaRY it S SGiswymes include 6B,

14 01dFeanRALF. g Ridse p:%ﬁ'ér*a@l?nét 1864t 70816tybER hra RYIUBST hShE chhposmon
the present inve on I ncl ude: StreQ/t ococcal antige
for @@ﬂ? apyjr

Rl thasgnIREvEd Jrom Siereipresc 4c EBs Vorl 4a 18l 18F. and "23F. More

pre‘féréBIDtSﬁﬂoétC!éast bﬂtseto"éypié@sdre Rh@fRRl U‘lefddhfﬁosmon for example the
Strept ococcu neurmnl ae, C@gr otein nd or hari de
coqpesi n;jone od gftél?(‘élme? giglar sm;g rﬂe P serotypes 1,

3, wrmwpnwam/ SaCmr1|9F€ar@r23Fq9féf&aﬂl&@bnja§atbﬁ@@b caRRr protein). Ina

oL SRR O, TRl i e b Sufiens (prferably

corﬂﬁ@dé@hd%l @r%é'-ism:eni) él’é&ﬂ%ﬂ@éﬁJragﬁlﬁug?ﬁhﬁmbﬂﬁabtﬁtmlwfaﬁhgens for
or ransne rane e n v

oxiige S3tvalopt Bchas (SRS Cac® du B 7 BrPrfh Slin( A, T1A, 12F, 14,

15BN EFe08C, géA/qu@dzcciszﬂgsBamgsmha«b%llaﬁ&wﬁrﬁmgt@amthe mventlon

Fop AR TS Falead b Sressolor Bl s P s g agsous
to mclﬁﬂé38rot)i§|@§@arﬁﬂd2§(a1@3moﬁrpremblw1@Gh@ ap lag weII) to the 11 valent
an{u_éj?gnccz é@rﬂ@ésn@“'gé’s%gﬁeé, aﬁagvr go (_t;?rrri@) ? & v{aéﬁ{e [gregl@eﬂgorl,eve}%reas for
infaMms wrstidies SRR adtitid enédid iigeNmos) comsbrt) sePbilySFt 6AQMRIUSIO9A are
o AR B St B e S edlit o ool [T om
AltieaugPOhd | abtﬁ/earsecd%ﬂéés bek iativi¥dagéd S8 &gk \Wi-length, native
polﬁ%aﬁcéﬁ%Gd?e orm, lmou% ge Lljr(ls(?erg 83 %raﬁ) (s)lrzg-trg uc%& proﬁlggéc%gﬁges may also
be used which are still immunogenic (see for example EP 497524 and 497525) if
necessary when coupled to a protein carrier.

For the prevention/amelioration of pneumonia in the elderly (+55 years) population and
Otitis media in Infants (up to 18 months) and toddlers (typically 18 months to 5 years), it is
a preferred embodiment of the invention to combine a multivalent Streptococcus
pneumonia saccharide as herein described with a Streptococcus pneumoniae protein
preferably selected from the group of proteins listed above. A combination of
pneumococcal proteins may also be advantageously utilised as described below.

Pneumococcal Proteins

Streptococcus pneumoniae antigens are preferably selected from the group consisting of:

a protein from the polyhistidine triad family (Pht), a protein from the Lyt family, a choline

binding protein, proteins having an LPXTG motif (where X is any amino acid), proteins

having a Type Il Signal sequence motif of LXXC (where X is any amino acid), and

proteins having a Type | Signal sequence motif. Preferred examples within these
9
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The antigen may conprise capsular saccharide antigens
(preferably conjugated to a carrier protein), wherein

wa b@esemachar i des (nost preferably pol ysacchar i PEFEPBENE002838
derived fromat |east four serotypes of pneunpbcoccus.

19F d
o B e B GRS i e e et
eqUNaIenﬂlhdrelof) t he composition, for exanple tgose derl ved
6B, .9V, 14 18C, 1
g 26l MBS e iy damPies gintsing ot B, b, e Phte. The
family islohacotgiesd by am,plcfaﬁbn sxqUEPke, M@dehifmﬁalrélécé b{ aQdibline-rich
8Py 0 P ARG Sy SRS 58 S i o
en@pnaatfoeacmbltw (3 th:oﬂgdtcerﬂ réfiors, & @bﬁ&e?ﬁedlﬂ%ﬁuﬁl)s aricﬂa ﬁeterogeneous
i nventi.on %{ %east

© Bl Fon PRI JRRL St e PEOaN=Bts ey ctomgiogos proteins have
alspabeenefoupd ot eihe) S&eptocmdl udedVelﬁethlFQbfefréﬁ trh&bers of the family

o Bfigd PHARABLARE Bhyp." Ho@BiBardoy i gmigied FhA GIRND. It is

und@Btood4 howB&r, 14, thk8férm§9l73ht AQHB, BO,anEZE re?é’rFtoaﬁFbtelns having

el 35067 BEPR BB Ry P ERl g ran mace)
vamm:prﬂmmmfnﬁhat) hate ass@;dmam agmolegy tthati l@CétUQ@S’CSW"/QtIHé?ﬂﬁaI to the
R RN DN e
identicalh a 15 vaI ent conposition, whereas for infants or

Wit APl B i 15 SoF BBl i et
to Sp3anie rbBed/atioset it senrosin from theAboljisistging Fiad ?é?ﬁ)ﬂ&ﬁand has the type

i e advantageously in their full-length
. Sﬁg'%mgﬂfogﬁgég:charl de form it should be underst ood

PhtDh st dis¢lesedr is WOeRD/Fl0Bs and fwaalsd esfermey i@ SpO36E lA%&ﬁl)ted above it

st S8 5 o pTRIPE U 8 VB, BB B ot

PhtgaisrdignloseBdn WQ0BHOENaND iy alse réforred thpMGB)rmimlmmber of
i t S

el P S8 o S BB OB A0 BRI, e

protedn nrlsntidntromdh@ pglylasm)me triadifamily pmcehay medypﬁ'ﬂlb Qﬁxmﬁé@napfnotlf A

pre?é??ed' Wrﬁﬂﬁdl@ ca:%lg h gfe ﬁ@?l@lﬁrtltldl\éz E%rg %qufg 8|sc§osed in WO

pneunoni a S
98/$69?épt AdiB uwnpateqappnoamqwlwekl) ar disctoszlal it Welbeasers which is

aIs%F&FQKﬁJPSd grn%ﬁﬁ’oeg qigh%(?amlll  sted above. A combination
PhtE is disclosed in WO00/30299 and is referred to as BVH-3.
SpsA is a Choline binding protein (Cbp) disclosed in WO 98/39450.
The Lyt family is membrane associated proteins associated with cell lysis. The N-terminal
domain comprises choline binding domain(s), however the Lyt family does not have all the
features found in the choline binding protein family (Cbp) family noted below and thus for
the present invention, the Lyt family is considered distinct from the Cbp family. In contrast
with the Cbp family, the C-terminal domain contains the catalytic domain of the Lyt protein
family. The family comprises LytA, B and C. With regards to the Lyt family, LytA is
disclosed in Ronda et al., Eur J Biochem, 164:621-624 (1987). LytB is disclosed in WO
98/18930, and is also referred to as Sp46. LyiC is also disclosed in WO 98/18930, and is
also referred to as Sp91. A preferred member of that family is LytC.
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pneunococcal proteins may al so be advant ageously

utilised as descri bed bel ow. Pneunobcoccal Proteins
w@eooepowmenccus pneunoni ae antigens are pref er abtEP2006/002838

sel ected fromthe group consisting of: a protein from

t he polyhlstldlnetrladfaml (Pht), a protein from

Anpfher ipjrfereghpmpodimephale; lﬁ’éf%T"li’dPﬁ@lelﬁE!Y leytﬁ ) trgneates wherein “Lyt” is

defddd RgowN ah&’xﬁ@ld@éd”frefe‘f@% Proteins lécfk}’ngaﬁb%ooraﬁioﬁa of the Choline
roteins having a Type || Signal sequence notif of
biraineegigRe Faefrrg %49{7 PERIEIRS lagkithg entiip ghelinetbinding redipnng

SpA25 ¥Pan exﬁh;ﬂé af a%ﬁéﬁlﬁé&ﬁcéﬁl@bﬁﬁce E%?Jlﬁ%ftﬁﬂne%@mb?%nchored motif
hesecategories (or. notifs) are | ow ng

of &Pé&& HEer® X {5 AfCAMEOGHCId) M cﬂr%tﬁlnc\étﬁh"y tlma r?t‘ﬁsﬁd?félneumococcal

suﬁﬂ&é ‘pﬁit@iﬁtwﬁﬂﬁﬁf§%étlf h&B e d3ht fo(lﬁ’@'té( Hé" adrdli Wighirl rtlhé“é})ntext of this
conpri ses proteins PhtA, Pht D, and

'”V?HBO'? 240 % th%fe&ﬁﬁrCQE%'%?fPQe%jfweaprqt%n Phtthey WV§@¥R§br§Pé25 itself is

didckseed qrnwmgs/sesiw ah@m eﬂéb I%di)\fnoéd ﬂﬁpB L%lﬁ@ﬂubfyﬂo@’ﬁ%mase
er al dine trj bly involved in

al
Spds nicflig 9? i W A 97343#2‘@?%& |'tch%°ctth‘?/|r?§¢re"(°§ 5) y85993 It is

chamcteeude@aybwsgu &igRal. s@q@&r&eerved N-terninus and a
resent in all strains

SrYES h aihrireatdn WosPEhHEh test duBes e EaforanpRcIaE008. Tt is also
chb@eferiE@dlbﬁangB@l b.gﬁalgqucocm and Nei sseri a.

ferre faml conprise PhtA, PhtB
S éﬁg §§%99r'%@‘f900”@5 Onprises Pht A or PhtD.
Thbtprbt%mlsmia@tﬁlﬁ ﬂ@pretbé’t\{ﬁﬁ\ﬁé{]ntloﬁ kaed pFe'f@aﬁl?fsﬁﬁeg@@tfrd?n itk gBup PhtD,
er to protein avi ng ences dj scl ose
PHER Bne Phif 5 AHRITRISRET AaY Al 20 HIACG PAPE S GU VA, ALE, DAE or
A+Qam). man- made) variants thereof that have a sequence
that is at |least 90% i dentj cal to
NP ep R RFOR ) FErRE, aB0ar by £5 Insksied e §he g5 gpore from the

grcmﬂaembnsmlngaaﬁ psm;tndqrsﬁf Qél@@'r)éfe'rltedl ® QZ%lydawéfb%ly detOX|f|ed by
isclo

d
cheipioab et Bty TH BoBEF g SOlfeas 3N OREo/RSiAY Fean and
traabagmbrane ideldiopr @hfams f tmdthBQW y&i Sieltéh nElm‘eE:ﬂ athmun 1996

oo @12 eBBe oo Pareinmri cplan vaanus drarenl (s Ss04195,

WSEB61288 A%/ 9b/53940) 0 PEp Clahd&feﬁ\@mlemb?alw Qdletioh Veraftst fAreof (WO
or B S BBk, 3p AL by J M rabh Braebs{Chasgamy Lo
Cbpa anhd draneinermbethet QelSNsBoBriard® ahéredi WOOO7/49%51; WO 99/51266)],
Glyceraldehyde—3-phosphate — dehydrogenase (Infect. Immun. 1996 64:3544), HSP70
(WO 96/40928), PcpA (Sanchez-Beato et al. FEMS Microbiol Lett 1998, 164:207-14), M
like protein (SB patent application No. EP 0837130), and adhesin 18627 (SB Patent
application No. EP 0834568). The present invention also encompasses immunologically
functional equivalents or truncates of such proteins (as defined above).

Concerning the Choline Binding Protein family, members of that family were originally
identified as pneumococcal proteins that could be purified by choline-affininty
chromatography. All of the choline-binding proteins are non-covalently bound to
phosphorylcholine moieties of cell wall teichoic acid and membrane-associated
lipoteichoic acid. Structurally, they have several regions in common over the entire family,
although the exact nature of the proteins (amino acid sequence, length, etc.) can vary. In
general, choline binding proteins comprise an N terminal region (N), conserved repeat
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the PhtB famly is the C3-Degradi ng Pol ypeptide, as
di scl osed in WD 00/17370. This protein also is from
wae b@spaliyhi stidine triad famly and has the typPer/EP2006/002838
LXXC signal motif. A preferred imunol ogically
functional equivalent is the protein Sp42 disclosed in
regigns (i1 aocor RA), priraling detcregion((Bh prd =i geasevgd ehrling hirding region

C”'"ﬁﬁdgﬂﬁf? Tﬂgﬂf?%‘)?h@?&twhgﬁés%pﬁ o?(?g%t@fg%ng%ﬁ%f fhe protein. As

usedp i aRRcalRn. 3 e Ghieing Bindieg fyples fampiy ACPR)” & selected from

th&gﬂiu Neoriaighel cmoqﬁ@lshoﬁr{aop)ot@kh§%%qa&%ﬁba |N\ﬁ?vo 97/41151, PbcA,
450 The Lyt fanmily i's menbrane associ at ed

3P0 PER s CaRA IR, e’ﬁ‘C\/\PPH’ﬁ c 8PA| i ghisglosedh dn WQ &7(1181. CbpD and

Cb#)@”fal'eﬂ d%@lﬁ'@éd WW@ fbd/zgmmbl PG drREBES T wdscwog@m PbcA is
not have all the features found

dlStCi?éeé l‘beQ] 88/8¥ﬁ%7 rgeisraiieing Gheling Bindinggyroteinf arp Selsciad from the

f @Ns@ﬂ bieispA, FochhSpsX BsEPspd.nvent i on, the Lyt
g@.ﬁi % dered d et;net 7 fromthe Chp

I %&#pr%;ﬁesw‘?é’wﬁf Ew&elrws“%eani Mgy beraeCep ﬂrémﬁtﬂavhe&mﬁbp” Is defined

: ab@@é‘bﬁdﬂ "tﬁjrfcbl%” ?e?ét@'t&‘b'r&eﬂ@%klﬂ ‘%I Brembbétofﬁlﬁé)bﬁbﬁhe binding region

t C,
I Eqaﬁf%/réb‘vé%efwgs ’raah]tﬁeﬁ'%ﬁ%%olmg wdy& GY- Morﬁmfarably, the
sueﬂi p@d)tem E&Hcat]esBIa@Ef(?Whe Jc(ﬁ&lrf@%m@% fe§RR 7and Wteprﬁlon of the N-

in WD,98/ 18930, and is also referred
M thei rotginces Welb YEbiskain Ahleve 4y repepi(egigh &Fﬂ or R2). More

prab&@lyf Eﬁlﬁfthédrm@aﬁshﬁ)@lrepeét P cfdriar (Fﬂj aRBNReY. Cﬁxa fds of such
referred enbo

PrOTBPY PIDIaTS P INF AT Rl R B2 Ao PR @6 flustrated n

WOQQ/SITL‘%B 8PP FE 881 hbW@@tr eétherr BAGHNS LirRlinY BloBdims lacking a similar
| acki 50%, or no Chol i ne bi ndi ng region,

ool g (PO 470 o @NAETHER B Jom 9aPe QAT Migion

Copi ﬂdhékge{?gltmﬁca@pdlﬂl’éeh@ p@ae%a{mhﬁsi@ﬁs an@?eHEBC%Qfﬁed in the
Wit chored not |

oS abloBiensih Egﬁfﬁrﬁwah'aep@pnsmﬂmz R gReir R TXR2P
orchllxRZPb 25 £bpf arNBenOeaB & p‘éktfoﬁaﬁ@erﬁ{ gteel %mg fhe: &Hofine binding
I N e contex

doBRsh ob Lt Gt PBfCTRRET PTG Yo Nore P ORE 0 < Sslected fom
thd grwbefonsusteoncmsAt PPisCA, rsp@mar@npsp‘aplmre fpsetbiablysSstill, it is CopA.

e s R e T S0 nome 25 2D -
A PEHAGF Phal\vingricatd fackiag th@%hbl&feelblﬁﬂiﬁg domeid 99B and texpiessed as a
g bR PSB85t SR B ISR, OIS0,

y85992. It is also
In a pneumococcal composition it is possible to combine different pneumococcal proteins
of the invention.
Preferably the combination of proteins of the invention are selected from 2 or more (3 or
4) different categories such as proteins having a Type Il Signal sequence motif. of LXXC
(where X is any amino acid, e.g., the polyhistidine triad family (Pht)), choline binding
proteins (Cbp), proteins having a Type | Signal sequence motif (e.g., Sp101), proteins
having a LPXTG motif (where X is any amino acid, e.g., Sp128, Sp130), toxins (e.g., Ply),
etc. Preferred examples within these categories (or motifs) are the proteins mentioned
above, or immunologically functional equivalents thereof. Toxin + Pht, toxin + Cbp, Pht +
Cbp, and toxin + Pht + Cbp are preferred category combinations.
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characterised by a Type | signal sequence. Spl28 and
Spl130 are disclosed in WD 00/ 76540. The proteins used

WO eooshevipr esent invention are preferably sel ecP€UEP10061902838
the group PhtD, PhtA and PhtE, or a conbination of 2

or all 3 of these proteins (i.e. PhtA+D, A+E, D+E or -
Prefersepenefigial ﬁembwﬁgqnﬁya@)a@wbup AEs; RGtimitee |t@d?f§Dt-lh%iB1m2y PhtD +

Nﬁ?ﬁ(Hﬂi&lgﬂl dﬁ&nﬁéfﬁm@ﬁ@ oPfusidR rp?ot&h@ PHDS I@P OIWRD 2% Fﬂfb + PsaA,

also referred to as

t+o§$Ff'°r é’d“%y* Nﬁéﬁ%aﬁ’hfﬁr@b}ﬂ%m S@Wﬁtﬂfétqmmrlq (vrﬂus'on proteins,
Ph%li-CFﬁy%FF%tA m;ﬂ%oﬁ%h PY¥{A qﬁ}(tﬂ?%&%h NES A2 aJLCi/tC JNR1XR2 + PspA,

b d t ant s ther eof
R B | Sl RS . bt SHsB oA ARG PoaA

I {
R1&Ram5% gmg% algglﬁtbg 'PHXI)E}? %ZHSAC ﬂg@f‘ﬂ 2 g\}r@ ﬁfé%m%xﬂz) is from

/
Cb\é’g isBR- Mare araferaplydtis fom QevA7/ 09994, WO 99/ 53940)
?afﬂéﬂﬁﬂ préfetr8 EdMmbihadnbbN PhBEMBERES Prdiéh®)co B@F’%&é’ Ply (or a
tru

A and transnenbrane del etion variants
o9 Mmyrlogically otyinstionsk yepuivalent thereof) + PhtD (or a truncate or

imfubeIBgishiNe ndordd [t &h ere%k%ﬁlbﬁaggaﬁﬁ ﬁhﬁ‘{#ﬁtor R1xR2 or

3544 HSP70 8
NOABI s T vbial). Brplesbly.PEVRHA (o SHBE or N XEGSBor RIXRZP) is rom

CbpAbr 28E 1 4ore Méféﬂéslywlglfreinrblﬁ 3 patent appl i Catl on No.
EP 0837130), and adhesin 18627 (SB Patent application

No. EP 0834568). The present invention also
The rwmg@ra&fe@sbe ﬁmﬂé‘ah@@bé‘@ﬂs@écf:h&?@@ &)‘ﬂﬁlgaféqé’érﬁ?ﬁs‘?ﬁbt PolP&accharide

Lrunc es f such proteins defi ned above
anligane ?rPWea %ﬁﬁ fogr W?FMP% PrefefaBlyrAtieaat spyemeersbipgs, more

pre?érablyaét fe@@l leYeveRT Sor6tyb&E, Nadray at Gt 'cfdee‘i)uf"g)referably 2, 3, or 4,
roteins that could be purif

St%ﬁﬁcggp@gggl?elf V3P PReiRaL Rygiesgiy,  sejgciedo fropm, dhe group of proteins

desdribed BBol. Wéf@ﬂaw GHeLoMBe @PcﬂeIHQ \%‘ Iﬁlﬁ?c ?Bﬁ ||Mm99&8805l9 functional
ho nmoi et j es of tei choic acrd

callilofebafi 85albt BTGt ame ey ueiiend) sauvalent thereof).

A r&bbleﬁt Hssdclayed Witk thd pBRsaRNEd apRBhefo \/ébdﬁ%’ﬁﬁnlsq}'i@ fact that
re fam| al though t he exact nature of

POl EINSS, i e ST SBGHERGRTS. | B georcome i, ceqshomiep, may be

corijﬂlgajemﬂbaﬂ)rotenh@arrst bivArdh nﬂoﬂiﬂ@t@s%d‘épnipéélﬁﬁe%g INis preferred,
served repeatregi ons (

theL iR ok SBsoreb ei4e Oh TGOV SHOL e BTka04O e Ptein oarir,
Exaz’nplbsrtﬁ duchdéargers eghiom #r&)curBRle coRn@hiyTusdd Rdrethe productlon of
Sacf?ﬁg’t"@ klgﬁ&}engcgrqgtrjég%s S%Q{h%)r(lgrge}ltde'll'etar?lglsetol;cglldfs (Dtl' Dhl' CRM197
and TT respectlvely), Keyhole Limpet Haemocyanin (KLH), OMPC from N. meningitidis,
and the purified protein derivative of Tuberculin (PPD).

A preferred carrier for the pneumococcal saccharide based immunogenic compositions
(or vaccines) is protein D from Haemophilus influenzae (EP 594610-B), or fragments
thereof. Fragments suitable for use include fragments encompassing T-helper epitopes.
In particular a protein D fragment will preferably contain the N-terminal 1/3 of the protein.
A protein D cartier is useful as a carrier in compositions where multiple pneumococcal
saccharide antigens are conjugated. One or more pneumococcal saccharides in a
combination may be advantageously conjugated onto protein D.

A further preferred carrier for the pneumococcal saccharide is the pneumococcal protein
itself (as defined above in section “Pneumococcal Proteins of the invention”).
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used in this application, the term "Choline Binding
Protein famly (Cbp)" is selected fromthe group
weomsitetiing of Chol i ne Bi nding Proteins as i dePtT/EPmd6/002838
in V\D 97/41 151 , PbcA, SpsA, PspC, CopA, CbpD, and
CopA is disclosed in WD 97/41 151 . CbpD a
Th@tﬁ&@%ﬁ*@ledﬁ@t%&@@q e thpcatiep prptein bpany Nnewaurg%th@% dar example,

bylLikhi© @"éi @8%%4 3?!@ 9&5 afid B %%9@&%/' 0,9/P a8t 234373,7757 ), [Preferably,

Prefera Chol i ne Binding Proteins are sel ect
CDA%ﬁWWQ,a’"QFWr@%gﬁ'tm%%@??’ pA, PbcA, SpsA and
Pr@r‘é%ly e FrofeitPsdcehdftR fwei éHi’f%l(ﬁf %ﬁd) %f tHd bérﬁ@@atéé lsr@SH to 1:1,

truncate wherein defined above and

mOr? P[Fﬁ% é‘gb’ 0.6:44P 8%, @nglnaﬁsépr@gerqatat R‘P‘P\Lﬁ 056% or nore of
Palrit@IAy Prefpreli diiga8itibRE 0P ind @venﬂf’dr?f:&hﬁ@ey ofidl &R more conjugated

proteins |ack the entire choline binding glon
PNBHBPERcEB) §aCCFﬁ@'9§u ard ppsasirmere RGEOERCRLBI ]ing of H@ inventionin

adgfieh, PphelinBeddesl fsaedtifidaddardd i proRind0thh OBe Odtablp€stored as bulk
Nt er'mi nal hal f of the protein as well, yet retain at

compaaents Adsqraprbaito @@@'B'H”’( Rpsphatedn a ligyig " ef er abl y
still, the truncate has 2 repeat regions (Rl and R2).
es of such preferred enbodi nents are NRIxR2

Exa
Otb&fx%'gemwaamdw&%ﬁ"h@“ 1.1 (§4eh 8% 989 ioh TABmSNis theisof such
asQi2aVMR NS gp ¥4b orhgﬁ\ﬁoeér fréﬁrﬁ@ﬁs eh ﬁh)L Bﬁti@séﬂhﬂﬁmn herpes viruses,

protejins | acking sim | ar choline bindin

subj 88 SR EeANPBISIAT AT MDA Y FEOIHAUEh a5 JeReT BAm HSV1 or

HSW éﬁéfﬁ@g*’dkﬁnrbyt (ésprFFaﬂiaﬂ)(thbHTﬁél §B Rfroél@rivaﬁve(sothereof) Rotavirus
sed in the conposition of

('”Png'é‘ﬁt 'ﬂ")@rf"‘tte%l"%tf?ér‘é\%'ls §Sh RSt RS vises (RcoRas (%35%9@?6“"3“"93
th&éofNRﬂdegl% Zésté?l\ﬁr%%ﬂ)su&f a@m 1fakd 1HE3), Grtiehi Hébatltls virus such as

oS i ekl e s sk sufeaes i Wy eoai

A pm‘ enrepbdutys Shmub %naq%@@hml Ef ie8) bheolir &Her vqua?&dga% such as
stil

pr ef er abl
pefmpebiissi Homer Dt Byt Vi (e ) En et fsgtoins o

deﬁﬁatﬁ@@lﬂereé’i Fﬁd@ﬁnﬂlﬁenEé&!ﬁtuNM@@élé@wk@ lﬁhlﬂﬁ ¢ Dieus; Mahiaepapilloma
si on

SR ERS 08 o deHE P 28t o b1 Yoiehe Bogh e Dengue
Vir@is P TRIKFBOR6E %ﬁbemﬁﬂﬁwmrw 0Jl‘apahe$§ Eﬂf@éﬁhé)lh@ \Vlﬂ,{sﬂf Q'.Fl‘blnﬂ@enza virus
e invention.

(e 8P 81 I EAERE Gtn g0 T GH1uBnos ¥t HEwB M eSO MDCK cell, or
wHolw/fnVito3omaE Cas@dseaibediby RO Glutk OVadtines 199R,0I0, 915-920) or purified or
recombinant proteins thereof, such as HA, NP, NA, or M proteins, or combinations
thereof), or derived from bacterial pathogens such as Neisseria spp, including N.
gonorrhea and N. meningitidis (for example capsular saccharides and conjugates thereof,
transferrin-binding proteins, lactoferrin binding proteins, PilC, adhesins); S. pyogenes (for
example M proteins or fragments thereof, C5A protease, lipoteichoic acids), S. agalactiae,
S. mutans; H. ducreyi; Moraxella spp, including M catarrhalis, also known as Branhamella
catarrhalis (for example high and low molecular weight adhesins and invasins); Bordetella
spp, including B. pertussis (for example pertactin, pertussis toxin or derivatives thereof,
filamenteous hemagglutinin, adenylate cyclase, fimbriae), B. parapertussis and B.
bronchiseptica; Mycobacterium spp., including M. tuberculosis (for example ESATS,
Antigen 85A, -B or -C), M. bovis, M. leprae, M. avium, M. paratuberculosis, M.
smegmatis; Legionella spp, including L. pneumophila; Escherichia spp, including
14
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4) different categories such as proteins having a Type

Il Signal sequence notif of LXXC (where X is any am no
w@eiod/l01y. , the polyhistidine triad fam |y (PPC)/EP2006/002838

chol i ne binding proteins (Cbp), proteins having a Type

| Signal sequence notif (e.,g., Spl0l), proteins having
enterolpX(t GE.neek ffof vixarmplex cpignizatjory mQt@'Sa@eat—la@leg toxingpr oderivatives

the?@éfﬁohealté?téblﬁs toRn9-or RhfvatiRisC- tfhgge%ff)er ISR E  coli,

t hese categorles (or notits) are the proteins

entesenathnesnicabomal, (fab exampigrbigsgloxiatlike teximer dervatives thereof); Vibrio
spB CiHblMéﬁhﬁer ThbBRS @&fexamkﬂ@ EhoTerErlem 'i)PEbF\/aTv@ﬂ»erégd?} Shigella spp,

toxin + are preferred
mcwﬁ)rw ﬁaﬁ‘i"lﬂ% w&se'atﬁé%? b%rféef(n@rw,ab’erémﬁmmm - enterocolitica
(fok 'é&lagg% abwt)& EHr&eﬂEt Vi pbérd v OpseBBBtDbérchg‘l%R@anﬁgio@aéter spp,

ermchinmeric or fusion proteins
incpjding ﬁ}]yqylm (f95 EXBMPIEhioKNS, p:él}ﬁqmsm@nya&pgi)p@ﬂd:ﬁt goliy Salmonella

sppiAdERng BN ypAi wﬁééﬁ%hﬁ@k%ﬁfa@bﬁl?'gf‘édt&ﬂtlafs { Wedr@pp., including
prot ei ns, Pht A Pht A"+ PsaA, Bh A

L. MaBORKOoRIEE) t@llqobéyécsmﬂms‘ép@ng Fbscp'}s?rl ﬁm&m pEgase, catalase,
vaéﬂﬂéfﬁé t‘beglﬁ’geudgﬁ‘?b%gs pEz'irféludeX?'2 dbrdg l%a @i&?@lo’&occus spp.,

inchiTKL S FrgLis, \REPRETIISIS; Fallerggocpus ﬁ%nm@sglngﬁ famgg(is, E. faecium;

CId8¥idum'spheirtlding &, tefant F@ﬁé)g?rﬂﬁe te‘ﬁarﬂ%rtbklﬁ lé'nardeﬁvatlve thereof), C.
referred conbination o neunobcoccal

b (98 cxpmple Bptulinum fimead dervaiive ﬁB‘FVGQV’c G ificile (for example

clobtidifin xfs A‘-‘@HB\éﬂH RRfivAtRes ﬂféﬁféofy* EBBIII% §89., icllibing B aBihracis (for
or I mmunol ogically functi onal eqU|va ent thereof)

Xl PRt A AV HES R s o CORFEBLREIBIT S7p., including C.

e
pﬂm@ﬂ%g)(folr gf(ﬁlglm %erﬂ%%lﬁzg%eﬁwl\e/g{r?éemg% éﬁﬁWa%p including

B. fharecsp Alor Rramala D§eA. RRGoBbBADHEBHb ol (for example OspA,
Ospas DBpA] Id%)&o Bi Hﬁéﬁ/ ﬁoﬁ@i&?ﬁ;jlé UéﬁAPleb’@ WDH&B ), B. andersonii (for

erived fro | ea

ant i gens
xR daith R0, FDad: Doee - Gerisy BBUoRsPE. PRbpEis gauland the
agént bﬁﬁ:‘é HRInRME Graiicty N Ehrlichidisat RibRAGIa 98, inBlbiing R. rickettsii;

r ef er abl y St r.ept ococcus. pneunoni ae
%f@@@? Wek'gmatf? yragbp@etl%ﬁorf%m% Q)R iprgyin-binding proteins),

C. er@ﬁioﬁ&ed@&céxdhﬁﬂb Aowve, th@frﬁblﬂQihM @orire), Ehesittaci: Leptospira
an 1 nmunol oqi caI ITy f uncti onal

roteins is
spRqiebangfe 7 o fg) Trepenesta #ARy indvdiag, Ti pHiAHET Bef 2@mRle the rare
oufel REMNAGE pIREBINS) AT edtintitd181 & Myddysbnidiiab] & MeAvsPRdri pathsites such

th the pol ysa ari de approach to vacci nati
s (Hesmadiim, 3o, B%vé}&& FalF P, g oRlasTHe SPBo dholucing T. gondii (for

exarmensgeg,s SAGS, Tyl EearhbbtR, s Cibbladinges. mBoli6a; Babesia spp.,
including B. microti; Trypanosoma spp., including T. cruzi; Giardia spp., including G.
lamblia; Leshmania spp., including L. major; Pneumocystis spp., including P. carinii;
Trichomonas spp., including T. vaginalis; Schisostoma spp., including S. mansoni, or
derived from yeast such as Candida spp., including C. albicans; Cryptococcus spp.,
including C. neoformans.

Other preferred specific antigens for M. tuberculosis are for example Tb Ra12, Tb H9, Tb
Ra35, Thb38-1, Erd 14, DPV, MTI, MSL, mTTC2 and hTCC1 (WO 99/51748). Proteins for
M. tuberculosis also include fusion proteins and variants thereof where at least two,
preferably three polypeptides of M. tuberculosis are fused into a larger protein. Preferred
fusions include Rail2-TbH9-Ra35, Erd14-DPV-MTI, DPV-MTI-MSL, Erd14-DPV-MTI-
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conjugated to protein carriers, which provide
bystander T-cell help. It is preferred, therefore,
wao b@b/10d1e1 sacchari des utilised in the inventi OPCHEPR2006/002838
linked to such a protein carrier. Exanples of such
carriers which _are current conmonl y used for the
VGBI o181 4-DRVCHELMEE, | BRVGMSLINESGae THUS-DPV-MTI (WO
ooldiphgeria and Tetanus toxoids (DT, DT CRML97 and TT
respecti vel Keyhol e Li npet Haenocyanin (KLH), OWC

Mast gt Rrrewygﬁjﬁfpa iChlarayskp fneludg fer pramplpthe dligh Molecular Weight
Pré‘l%fn' QHWMP? (®o 59'/'@?7&1)' DRFQF(EP)SGGMQ eér?d b@tﬁtl\‘?@ﬁ{ehﬁnrrane proteins

neunococcal ‘sacchari de based

P@Bﬁ)pé%tl‘?f Ghiamydia gntisenso§ihe §orpp@ﬁlteqmcap be @ﬁfécted from the group

deaamhWo 9ojoBhysienzae (EP 59461 0-B), or fragnents
thereof. Fragnments suitable for use include fragnents

PreigugspRasiaria CP“W@P'B@W‘S SpMPHsse antigensy detivedyfram Alaemophilus spp.,

md?udlh‘igEHnm%érfz@z@'i'jﬁizlstW(i?blL éxalPrpré PF{P’*%{nYi dbﬁ]"ubﬁie@ thd¥Bof), non. typeable H.
termnal 1/3 of the prote A protern D carrier is

influearag, Toisexample AMIF26; ng@dﬁﬁlsgwar wrightadiesinguPbi Beprotein D and

Ilp@@'@té‘iFDDO%ﬁéﬁmﬂﬂiﬁ%flrﬁ&'lrﬁaéﬁv%r}fe fo&s (1%‘15@@@1 ol Rfultiple copy
Qr nore Egeum)cocca saccharides in a conbinati on may

vapints QU ABOAREFGLE Jrereef ugat ed onto protein D. A further

Ddﬁlﬁlﬁﬁv%érd?ﬂeﬁéﬂ‘ tlsl B Buffide éﬁii@eﬁ@ﬁ#ﬁ@lFW inSRE ﬁﬁ%hbl%ldo% inter alia,
pneunococcal protein’itself 6‘§ defi ned above in

th%S@c'%fPéﬁ FreRe hiisena peiBpdt desrsbed in ReopeanRateahanpligaions EP-A-

41&33M?3EP¢€03031V 578, |ah!5!kI§Id ‘198 470 Qﬁréh@rpréfé@é@'dépgb% 1Y vaccine
nmet hod for exanp XLIklte U S. Patent

formu%;t@nggfg) t%d Yntion rﬁﬂm%'ﬁﬁ the J1IX-1 myitigan, gpiaQy, espepially when

explices&y ﬂb'@HO@@ﬁ? AN YG#Her Cé?nbo%jlrﬁéﬁtr kRd c@MboénWﬁ of the invention
95/, 08348 Preferably the protein: sacchari de

coppeseIbsidisdirgingbove dethed he conjugates is 0.3:1 to
In & prefémdce eﬁib@ﬁliﬂ{e%b'oY tﬂe ®rdsehP | ||Q/eﬁt|6n coﬁﬁgsﬁﬁh%t contaln an antigen

rab bout Particul ar preferre
deBYﬁ'F{)ggmt mgn E’%"qn?ﬁ/ Yires Q?P\Qo?ﬁﬂslf’ééedoiﬁ’eb% reSReP%b'e for genital
waRieHPYa &cHPYVay fﬁh@Qﬁi‘i@é) 8¢ Had PV QRuseBNEspn8ibR fofBéical cancer

ccal ins of the inventionln addition,
HEQE@%&\Z@:@ ‘ggﬁré ari des and proteins can be stably
Paﬂtduraﬂﬁ p&\’éfdﬂﬂéﬂkfoﬁﬁﬁ'ﬂﬂr@itﬁl #el8 asrBpRlIatic 0 ofltheFaPeM® compositions
ggfde inali g\ Ot her antigens are

cofipfic parigies feaan BRI iUS'%a@FP'%%Cfgwsmg ey rfaeresntigens
se!c'ebl%deﬂ)fm mql%P\ﬁprdM?s EY a2, EEGihG EgpllﬁchrﬂrLzapr or o

ragnents of a t hese uman_her pes viruse
T o7 GR AErotieH [T ) Ao Pl At LPRfed diclosed i J1O 98156277, and
prdi&iaDEl/8)- BT aiRclased RSB 9F 17056 HI¥E THEP98/05285).
A preferred HPV cervical infection or cancer, prophylaxis or therapeutic compositions may
comprise HPV 16 or 18 antigens. For example, L1 or L2 antigen monomers, or L1 or L2
antigens presented together as a virus like particle (VLP) or the L1 alone protein
presented alone in a VLP or caposmer structure. Such antigens, virus like particles and
capsomer are per se known. See for example W094/00152, W0O94/20137, W(0Q94/05792,
and WO93/02184.
Additional early proteins may be included alone or as fusion proteins such as E7, E2 or
preferably E5 for example; particularly preferred embodiments of this includes a VLP
comprising L1E7 fusion proteins (WO 96/11272).
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HSV2, cytonegal ovirus ((esp Human) (such as gB or
derivatives thereof), Rotavirus (including

WO pweAatitenuat ed vi ruses), Epstein Barr virus PGUEP2086002838
gp350 or derivatives thereof), Varicella Zoster Virus

(such as gpl, Il and I E63), or froma hepatitis virus
Pasiipuiarirefersed HPVs18antigens cqmnmseetiaa@grhé Prgigiag F6iog BB in fusion with

a SretdiReecanss ﬁ%rrﬁrPréteﬁl\eD' V@é b E?tfnﬁbﬁé’?r))m npRafg, to'r Lofbinations
virus, hepatitis C virus and Eatl Vi rus,

thereefirpbearelinations iof B81oREq it L2 96/36%%1% amyxovi r uses
AlBRHRVEIR Y )‘IPW’P@ISF H8leaMy rpH?teI(@ aRPEY, m@r o #B&krRd in a single

protelns or derivatives thereof aralnf uenza VI rus,

moleqide.carelarahils a Rinipis Bi FOLE7 fisiann |§é‘9hlﬁ sA@Positiars @y optionally
coﬁfaﬂf elﬁ?éﬂﬁpﬂ)&h ee\Vhd é?lproiéns k& HPV fé %féf\éfefb‘lilslﬁsthe( for@-of a Protein

| ow Fever Virus, Den Virus, Tick-borne
D eﬁ@ epReteip Ds- K1 fugion PJ%‘SE‘rFé?éOtEWd% BR&T fusien prateis) or
Th'erkfdn#b%@%@n\blf HHES pledBRY iRvariti¥e iy écfbﬁ%ﬁinh"ﬁ&@rﬂgﬂéer éﬂ*lﬁrgens from other

it influenza virus, Iglrownlne S or I"s, or
H%%‘l@n?,|¥>€ﬁfvrabty§&%§trala% R¥sHrer$8d by R d uck,

Covfsdzitdfs ol?r%zpreégnt |ﬂ@§mgﬁ%rtﬁb"r d%H{dnEé %‘ﬁtlé’énsr %M'ffbﬂpbarasnes

proteins thereof such as M pr ot el ns,

i caush IR oS eﬁﬁ@Pk@opsefereﬁd arlldeua o GlASBIREiAL fHaiarum include

cnr@@hé}&g@ibﬁe%’félrﬁ%cébérét%ﬁi)' ﬁTsl@Msmleép@gLém LSA3, AMA1 and
|%_\Asnorrhea and N. neningit for exanple capsul ar

CARER is@ R PEein lg@g}p@gmg@ gigptially all the C-terminal portion of the

cirblirA§5dr4di tler(dggﬂﬂd)t@@l i Ptfeﬁblﬁérurﬂ K8V Kdup phiREliaB@ls of the preS2
proteins, esi ns nes (for exanple M

Poaroatcéﬁ%awls b P@Wrﬁ’%‘%’h?@r@%ﬁ””@d% ABdessRS hepatits B virus. Its full

strutes 6d ‘H"&:‘I&e@cindﬂ")e lrﬁern@ﬂ@ﬂeﬂ‘qiét@@t APplidaMbRNSo. HCT/EP92/02591
ducreyi ; Moraxel spsg%&l ncluding Mcatarrhalis,

al s
PuRkRhRA %deer'&wn%?fev\{% (Hﬁ?h‘éiﬁ'ﬂ‘é,”q PHPriy x e | HKhP@tﬂntaﬁaohcatlon

Nd.9\24%00.¢C WAEN \éﬂir@éﬁedﬂﬁ%%tﬂ%‘@@pﬂo&\@bﬂ & a ipoprotein particle, and
Bordetella sp gq i.ncl pertussis (for exanple

Whearit §CorexPrasepd udiitee ﬁcﬁa%aerbfm@e'#wgtm eﬁr?eme@fi partcle known
asf Rfl'S'B?nTFQA‘?IEISarl’ﬂn@@?‘-?é)Sa“a'ré,\ltde@d:ri’bedaiﬁﬁe’ﬂ‘ﬁéI Rit@n&icHaf $Ftent Appllcatlon No.
% %[a é apertussi s and B. bronchi septic
P BY0PR93, @HP@%ﬁd under VL9391 496. A prefpad smbgdlme@# of the present
m\@ﬁﬁdimls% ﬂ%?ﬁ vabihé %Greﬂﬁtﬁe ambigé&tic p@paré’ﬁbn *@:@M‘pﬁseé\é combination
ﬁgg _g ar at uber cul osi
of H@S & ?'Zf' éﬁP anHe?n iQigerLp! ﬁmﬂ%aﬂm%s t@aﬁ%ﬂ'k%!hpénd'dates to
be&ﬂi;?npdn@ﬁﬂs&ﬁ@ﬁ@ﬂfsﬁg@trﬂﬁlbﬁa Eaccst;)r@% bre§ Poracméﬁmglmsm AMA1 MSP3,
0] t or eat - Ile toxin or derivat
e T, L A58 SEUUGRI, BIENIE RG4Sy hEPBOBTANB. SALSA
PfE)QPefG’I‘HQBPfFTf% CPESZH5, PRALEIFQRYAR) JrIRPS0 FandC Mdir Gh&@bgues in
exa e Shig toxmllke‘; xin or derivatives

Plg '@eﬂﬂfpp "Gpe gmbggmay o tBa.pFPgsevt Inygpsiogria cpgposition comprising
Rma@mrecsrmbwra ot X fragMentd gidradt duéAsad ey @F pdition of RTS, S in
combln%tlon W|t?1pone or more further malarial antigens which may be selected for
example from the group consisting of MPS1, MSP3, AMA1, LSA1 or LSA3.

The compositions may also contain an anti-tumour antigen and be useful for the
immunotherapeutic treatment of cancers. For example, the antigen may be a tumour
rejection antigens such as those for prostrate, breast, colorectal, lung, pancreatic, renal or
melanoma cancers. Exemplary antigens include MAGE 1 , 3 and MAGE 4 or other
MAGE antigens such as disclosed in W099/40188, PRAME, BAGE, Lage (also known as
NY Eos 1) SAGE and HAGE (WO 99/53061) or GAGE (Robbins and Kawakami, 1996,
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including S. sonnei, S. dysenteriae, S. flexnerii;

Yersinia spp, including Y. enterocolitica (for exanple
w@20depoqintein) , Y. pestis, Y. pseudot uber cul PGI/BP2006/002838

Canmpyl obacter spp, including C. jejuni (for exanple

t oxi ns, ~adhesins and invasi and C. coli; Salnonella
Cugrlgﬁt me@dlpr{@nynq%rﬁ pps. 6%%6% yplen deg Eynde et al., International

Joﬁmgi ef @hfiehIS& L%boeenb@r Réééé'r@n édbﬁh’&‘éd agmgp COrreslbual B (1997),
cyto Hel i cobact e , 1nclu orli

Jovmakofé%h'ﬁ?@aupaa%eé '“%'Htt%ﬁ&sl@%v Wé@@%rgeﬁnmre expressed in

a Wlae lﬂ%{:f@é\‘&ﬁméﬁp’sypéé‘ §ué¥p|é§1 helnoRR! WBlgt@fdioma, sarcoma and bladder
St aphyl ococcus spp., including S, adreus, S

CagHIof mi di s; Enterococcus spp., including E faecalis,

M@Efamgénamr @bo tedpreBbMPRventibA Ghaydbé %x&es&&i a& ia fu50h protein
exanpl e tetanus toxin and deriyvative thereof),

with N EXPFRAFIoNIEINarses oh PR IBELNPIPgiGah fusion RarmrY- Ui Pﬁmawlax, ethe Mage
prétBif rRAf be fus@d télPfoleif ID fPorh fl-%n‘%?ﬁiﬂ]%' iBfuch2s B 'o?' 'aLhB]dated derivative
S

toxins A or B and derivative heresz};rp Baci | lus sp
theraef}-u By PRyTigslars ferpsien Satpesy may sApPEse e irstntimof Bigipin . Such

coﬁéiﬂlcﬁéeérb‘diﬁclo‘ééélntwegﬁﬂm% Cor ynebact erl um spp. ,
i ncl udi n ht heri ae (for exanple diphtheria toxin

Othg{tugoM- g%%q'ft?e%'P ligRRs Mlade BHt A et repiicted; tR KB (F4783) ) tumour-

sp&afi cggkﬂfgﬂl@éldes(édéh @Y, anPeMs or@%ﬁu 2@&8@3@%@‘3%”@ proteins; or

saff SEen sk oSl ool oG sbubAS EhbR. ook, Gonadotophin
hoAR6IRS esdising(Hophoex (mim}@ Wepds/268005; a BReH\10 BR ac:@ long peptide,

s, i Ehrllchlas including E equi and t
US%\fgL'HttheoFe%tﬂ@nw ﬁ%rrso%ry? TR ER T s:
In B pktérrsd @nﬁ:l@lbmdriﬂcdrb&al@garﬁlgehs cret iitfibed, Q’&haHy Prastate specific

chorrat S (for exa
eSS B R DR e o ARl i endcnown as
Prodthdd. hepari n- bi ndi ng protel ns,), C. psittaci;
PSR R b BsRRiperhiaine Ahiaseuvendiil oo ansia aeong, wih a
comdrﬁd BBy PRfeddeOtRAINEc )fraad;'H -Olenbhé& & amino- terrﬂlnal pre-propeptide
S| | ae; erived from parasites such as
Fhof ﬁf@pﬁ ot asa iy unqigh AP oNelsa g L Fgrauson, P.

Md%?,DR GeliHasdiLnHobd &OKQIWar(d‘ OM(ﬁé@lﬁﬁ @Iorﬁi‘?&?andséﬁﬁactensatlon of
stolytic

Ent armeba i.nclu E
PrOBSHSEL P A EOe T RQUIAIRE TS PIATEAR: 1IN PrsgRit Geseled gypression, In
Pmom\lamdm@ Bei. USK (1999 96 @1&4-33@9) A rﬁlﬁéml dghtoSylation site has been

anbl
de%\?ﬁﬂg 3§?§t PV§Q'§EB grqcﬁgp udi YRYY VD lﬁslm@agr fonPt Pq%lr %“PE’H offiRgsproteases,

showing thdt fied meiung pdlypeplige n‘@bs Bio §§iﬂ|?[’eQﬁirﬁHm 'H’i@ﬁnat#re protein is 224
east such as

Ay ROy SR o8 e ENwD 7 b ST Pt

Pr&dse, nucleotide sequence and deduced polypeptide sequence and homologs are
disclosed in Ferguson, et al. (Proc. Natl. Acad. Sci. USA 1999, 96, 3114-3119) and in
International Patent Applications No. WO 98/12302 (and also the corresponding granted
patent US 5,955,306), WO 98/20117 (and also the corresponding granted patents US
5,840,871 and US 5,786,148) (prostate-specific kallikrein) and WO 00/04149 (P703P).
The present invention provides compositions comprising prostase protein fusions based
on prostase protein and fragments and homologues thereof (“derivatives”). Such
derivatives are suitable for use in therapeutic vaccine formulations which are suitable for
the treatment of a prostate tumours. Typically the fragment will contain at least 20,
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i ncluding C. neoformans. OQther preferred specific

antigens for M tuberculosis are for exanple Th Ral2,
wabkookgo1Th Ra35, Th38-1, Erd 14, DPV, MIl, NSLPCTTERI086/002838

and hTCC1 (WD 99/51748). Proteins for M tubercul osis

al so include fusion proteins and variants thereof

prefprably 9, mergskretaigply PR icontgIaystapiae geisisypregisrigead 8t the above

refMenbtdp pateHl A% gatdHit@pplicaishd.nto a | arger protein.
E;eferred fusions include Ral2- TbH9- Ra35,

seigrTe Progiate aRfigavsis kepwn 4aRR0UR) MeausRReCD no 113 of

V.
e

preferaplydR0s f%?reewsfm%y AR cantigHavs| avine Acidasas gﬁlsclpﬁ%q i the above
reféﬂd\'Wéa pAtéR eﬂ;%éa?%ﬂ%ee %ﬁarﬁﬁﬁ’ P@@S% 98?9@)@6‘?)“ at ive

nbr ane proteins l{ O her r%dl a anti of
Otfewre%ﬁﬁ?ﬁeﬁiﬂeﬁnwsw RO thean Wq%( Hd8 s /004149, Another

is SESAP PG 9@141@3991/529415? 1igoef e(rjr ed bﬁ eri al
ens er e rom
Otm%n‘ﬁg_%ltlons conpri] se antl iV

H F‘%%’C@W ntigkes YatHGINHhe icRPieyikpl e Rrggeat veRtign include:

PexpiBic. EHdm andg (@ﬁbW%%r‘%@%H‘Dﬂ HasPeadriptditSalomon et
influenzae, for_ exa gh mol ecul ar

al Bigrssayss 199521 H31 —59&%.%@ a’i@ém YofFiBiniUs iate@h% 981 215, .
Adﬁitlﬂf@éillyn aftifénk ipalicuRrig edléveRE fraRéraPR of CalecP alRd %oﬂ?ﬂée @frosinase

%I | e copy varients or fusion proteins there
an ives of Hepatitis B Surface antigen are well

Mugmotidtvied gebfidedy éucﬁraé MG@1| sstefor ighRpleals: @74&*1@& QJsPs@zErl 666 WO
S anti forth described in Europea
ss%qgém

o7 Sgifically cppiemplaled pe Mg g U Bgpiides that

compPridd 8t Bddt orieﬂrepéét uHitedfans ek Wﬁelcbeﬂtﬂé E@Fé?aﬂ\ﬂ/? at least two such
f or nmul atlgn of the |nv§nt|on n‘grlses t

reRSRIS T Wil 90 TERIREER 21 S SIS 0944R0). Other mucin

dem@dlgﬁepnﬂés mcmuépb,ardeermomumsnt t he conposition OT t he
n a

TR 8 G5Bl be i L AT BT o2
anOMRGIShih I (IS paAt 8668287) aNthose RisdrRisby af W) s2hes, Wme/ssseg
L oA e R Sk SER ) L et
5,80P\008] I reRrdhs e H 2 Adl comprissling amtiey ekirtdéliflar domain (
conﬁ@l/s]ir?g %r;])%rogqmatel“?l amino acid 1 —-645) or fragments thereof and at least an
immunogenic portion of or the entire intracellular domain approximately the C terminal
580 amino acids . In particular, the intracellular portion should comprise the
phosphorylation domain or fragments thereof. Such constructs are disclosed in
WO00/44899. A particularly preferred construct is known as ECD PD a second is known
as ECD PD See Wo0/00/44899. The her 2 neu as used herein can be derived from rat,
mouse or human .
The compositions may contain antigens associated with tumour-support mechanisms
(e.g. angiogenesis, tumour invasion) for example tie 2, VEGF.
It is foreseen that compositions of the present invention may use antigens derived from
Borrelia sp.. For example, antigens may include nucleic acid, pathogen derived antigen or
antigenic preparations, recombinantly produced protein or peptides, and chimeric fusion
proteins. In particular the antigen is OspA. The OspA may be a full mature protein in a
lipidated form virtue of the host cell (E.Coli) termed (Lipo-OspA) or a non-lipidated
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Particularly preferred forns of genital wart
prophyl actic, or therapeutic, conpositions conprise L
wda2aneiiel es or capsoners, and fusion protei NSPCT/EP2006/002838
conpri si ng one or nore antigens sel ected fromthe HPV
proteins EI1, E5 E6, E7, L1, and L2.
defiyaiiver PEgh fr@nd@'dafedr detivatives: inclyde meenormmatag *Ns1- -OspA fusion
prc%lﬁ Wh@ﬁﬂ#&s‘ the WQ’[ 8P N2Barihal ARHo BEAL %l‘ fh@(nyn@trugtﬂral protein (NS1) of
di sclosed in GB 9717953. 5 ( PCT/ EP98
thepW@F%‘?Z@e‘druﬁP%“@ e FerpletenPerA PEeiBr a@%ﬁﬂ er MDP -OspA is a non-

lipiB&1eR forhP Os d gaditicn PNH&%ﬁhéli ﬁ1"'r$o£@d’ conpr i se
IplHPV 16 or ﬁ%trfwtgﬁjs) llzor ae @ or SL2 antig

Composiians of 6‘?9 grefeg’rr inventignt m@)ér*?@ b‘?‘%’s@ﬁttﬁﬂ PreRywiakisy oragmrapy of
aliérgy.| Sueh \)ab&ﬁ‘esp\%@llbl %bﬁ‘lp(lé@—&i)ergén ddeeifib (fbr BxRsle Ue@%ﬂ ahd allergen

present ed alone in a capaosner structure

noByFb P ISP T I XREPI5aPERtEFS SOHYRS BTN A5 Ipdhalg but not

reéfﬂ'@é@to 16 Stfn@orth ¥ tiOEH 6Q1p231 4/ 20137,
W04/ 05792, and WO @%2184 Addltl ona earl¥ prot e

Comppstians Riihg dsesear iivention may #lse beissr &rdha e Qﬂﬁ‘é‘ﬁx'é@ therapy of

Chl%?llc BRoRlerd ' Rh&E Ry &ferdy0r camsamy Einfafiddd Giteasdsy Such chronic
preferred enbodi nents of this includes a VLP

disopiRs? RIS q@%ﬁeﬂ BHohy %%‘?‘tﬁ?uroﬁ?'%rtoé'ﬁn%“d( Megeet:

Thé 2 lebmpdaitibhs Ulofr e pg%‘s@htf eﬂvéﬂ%nl%rantpdiﬁwarrym@hbée for the
thetﬁarly rotelnsE or E7 in fusion with 0F:roteln

IM@PYPONEIaPEYiG BRAMenb Pk rieRses. RighHRS ERrON|FSFAUINIoNs G igepcers, but

alsbﬁfor _ﬂfe tﬁ@mp ﬁob%eﬁt higfe6dhs. Réco%lﬁ@y e beRposHionstof e present
Al tern |velé§8§(‘g HPV 16 or

wth
'”"f@"'%?’ieyp%P %lyn?'tEB'ZeafﬂgithETm“?W EARYy fiQy's; disegses, such as
Tugérﬁﬁloglsf(vB)erlbf an@ H%bélft%bi% W@Bﬁ’ﬁ/@lﬁ@lhfécﬁbns%/ tEE fusi on.
uch a conposi may Qqptl1on in either .
Al s COTEzsr AS: dhdre 16 PENGASA TBetned of JEaBIg i anyjgdividual
suéﬁpﬂbl@ftoaorpéplﬂletﬁh@ fﬂaBT éﬁﬁSEgT?é:’hﬁl%mc@npnéﬁ?g ftHes b@finistration of a
or Protein
vaiiieyaaie Pissent iaboR e Lok TP Y He s REIRAI § CD4+ -
celf @l@ﬂrnleséauaéa lbgeamséqwm e\ @ifedtidd, 8F ERIMIR oPh&fity &l §D4+ T-cell
fromstraj HPV 3 ﬁ %{}DOSIHOHS of the
deglinedRAp i ‘(} PB‘?@q‘Vd?f?ﬁt@ WitB Vi se anti gens deri ved
from parasites that cause Ml aria. For exan‘pl e,
referred an ns fr Pl a dia falc |nc
othére aiens Do Sagiael e trm taaaray & bier han (or in
adtifibt3 to) LSk, pdeﬁﬁ@cod&&lﬁént@éds E%kﬁ’ibeﬂféﬁoﬂ@ Holbydvchahde antigens are
cog th%gﬂ sgorgﬁ ?Ilqalig bul]katsa})rr]tt)é g}umlnlum p%osp%ate - It is therefore

straightforward to generate vaccine compositions of the invention by admixing said liquid

bulk with the oil emulsions of the invention extemporaneously. Preferably the other
bacterial saccharides are selected from a group consisting of: N. meningitidis serogroup A
capsular saccharide (MenA), N. meningitidis serogroup C capsular saccharide (MenC), N.
meningitidis serogroup Y capsular saccharide (MenY), N. meningitidis serogroup W-135
capsular saccharide (MenW), Group B Streptococcus group | capsular saccharide, Group
B Streptococcus group |l capsular saccharide, Group B Streptococcus group Il capsular
saccharide, Group B Streptococcus group IV capsular saccharide, Group B Streptococcus
group V capsular saccharide, Staphylococcus aureus type 5 capsular saccharide,
Staphylococcus aureus type 8 capsular saccharide, Vi saccharide from Salmonella typhi,
N. meningitidis LPS, M. catarrhalis LPS, and H. influenzae LPS. By LPS it is meant either
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ci rcunsporozoite (CS) protein of P.falciparumlinked

via four am no acids of the preS2 portion of Hepatitis
w®2@anbéece antigen to the surface (S) anti gen BET/EP2006/002838

hepatitis B virus. Its full structure is di scl osed in

the I nternational Patent Application

nafierjipcepalysggsitaride (g(iRo-eligesagehadde) r\rerdtp@rpqh@ageraﬂdw@ere the lipid

A ﬁbﬁibmhﬁg H%h Qfe'td |eﬁrmn%ﬂ°§tn%mbeﬁepkn&/ﬂ{ hfefhods (see for example
When efresse in yeast RTS is produced

WQs 9418830 |9f (W ©i A8/38923)c (o8 arn H‘OH"PEW Pempusing, -t (Y-pelyearcharide
deYWétPfrBr'ﬂ%a@ BPSi BEN. fn'ié?frﬂd‘iﬁhé LIPS BT HEeRB oRe B ¥R ofb the 12 known

particle known as RTS TRAP antigens are descri

'mFW“PWEeq tilekdt3 bhdiS: Pﬁt leh -8 ahILit @a'ﬂ ToRT L8)-
Paﬁg[ﬂ@sﬁ/e%?l%%5 corﬁHJﬁbiro?ﬁeQreU Bgﬁbo%rgoé%f}@&ng A1) conjugated Hib,

preferred enbodi nent present invention i's
Cowgarena'\ﬂ@%cfrrﬁ’e Cané%tren M%C,aﬁi .cguﬁ%tear'érbarcamuented MenY and

coﬁj@l@ﬁlfedqﬂén@ @ &Jg@ié&nrwénd B&njiRjad P MEHE; %Fﬁ coln]ugated MenaA,

anti gens. |"asnodi a antigens that are |i'k

CORlAR eéial‘('@l,c t‘i?nb@aEQShMSﬁ‘érﬁné niugatag Mea\Walrs. e eaeunt of PS in

a\éﬁccﬁ' e @dove FeorfiRfatddarian HSBL or 16 ea ar 0EBAL human dose.
RAP1 RAP2, Se uestrr n, 332, LSA1

Prﬁfsr@'y 'érPAMpnAsM%an en andrbﬂ%rzz\éareﬁ%e@ruga@zw 25,
o‘bieﬁn aBbscidtéd withRhe %%@séé%ahb@'abpr%ﬁél’r Q&il\rﬁé‘crnailon is the fact that

| asnodi um spp. . One enbodi nent present

poryﬁeféqrrar'%%ﬁ P& 86 @POsT {MBHNISRSr | BP nuermee tisp saggharides of the

rn\lehﬁér@hfay@e o%nfdg@ﬂ!dﬁﬁtprétemfc%%eré? Ughictaprdvite tff§§talﬁ@éﬂT 28l help. It is
n combinati on Wth_one or nore t her

PrelBIS pTelaies fehdnawfiraohariige Wilised i dieMveaioneaigniiiked to such a
prétePnNedrAet. gE%lﬁpléé’@F'sﬁéh Rrriefs Mﬁ’ﬁﬂ\ are I\z‘ﬁFr%ntI)AMﬁrilrmonllyrstﬁﬂed for the

or LSA3, Th% ositions may also _contain
progiction gﬁﬁ gﬂqle{ muRegens dneldds the Piphtheria and Tetanus toxoids (DT,

DT mmmw@wuéspecﬁ\remt Kernorévtmcpem—e@ﬁroc{{:ann %KIQ*I')D'pﬁ)tern D from

t o a %’%H?’Zé%rﬁ %Q%éﬁ)oaé); OM%&%}%@P&?&@@Z&%&S gng the purified

prcﬁlémcdeﬁaétlv@ of Tap&culiy Pvmj)anorm cancers. Exenplary
anti gens i ncl nd MAGE 4 or ot her MAGE

U
TheRac '@@egﬁ@hb%gr‘%%st@l tée sarieh pmg/bxmanowwhoeﬂ@example
bylL@igte(/Ss Patenow372945%n&0§ AtthoSAGH, BINS! HaféAr 4(MMR 757). Preferably,

99/ 53Q ns_and Kawakani, 1996, Current
CQ&JA ﬁ?'?i\"%gt'ioﬂ 'ﬁ?ﬁm%él&dw@%@ﬁ%“%zs 636; Van den Eynde
Prél"era’:lily thel mbteﬁn‘lﬁdcﬁé\@le IﬂWerghi) r@hb@f@l@é cSnjlgthes Rt@BM to 1:1,
B E b«&t ‘3 @C&r I le et al 1997),
m‘?J'SlE’F QRblY0-¢: 1 8R4 IMASLAE a*?hé??%ﬂ@ag p293.

I ndeed these antigens are expressed in a w de range of

ur types. such nona | ung carci noma, sarcona
nn)a;{oga\égantrgens whrc?r provr protéction agarnst pneumococcus and a different

pathogen are included in the present invention. Many Paediatric vaccines are now given
as a combination vaccine so as to reduce the number of injections a child has to receive.
Thus for Paediatric vaccines other antigens from other pathogens may be formulated with
the pneumococcal vaccines of the invention. For example the vaccines of the invention
can be formulated with (or administered separately but at the same time) the well known
‘trivalent’ combination vaccine comprising Diphtheria toxoid (DT), tetanus toxoid (TT), and
pertussis components [typically detoxified Pertussis toxoid (PT) and filamentous
haemagglutinin (FHA) with optional pertactin (PRN) and/or agglutinin 1+2], for example
the marketed vaccine INFANRIX-DTPa™ (SmithKlineBeecham Biologicals) which
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carci noma. MAGE antigens for use in the present

i nvention may be expressed as a fusion protein with an
wexpsaediobn enhancer or an | munol ogi cal f usi oPCT/EP2006/002838

partner In particul ar, the Mage protein may be fused

to Protein D from Hearmph i lus infuenzae B or a

coptaiisdat-dd - a’a FRaend & haptigsns, orwithmawhole Gelhpertyssis component for

ex§M§|90 Bs PRARHRRY H?YSrﬁmmrnleB@eéHé% fBldSlé%\bélé 3.0 4 Q‘h%inﬂ The
Such constructs are_disclosed in 01 88. Cther’

compIRGNASHBE TV ¢ RGRISS GiHe] aTgen ich AR GRRILS B SUrtace antigen

(HBQA%)V l%ll@dvﬂr 55!(4};&1@“(?&3%3@#6@%@@[%@(! Eivarng | dMs1 {RS — IPV),
suc G\VB or co!u ates thereof to carrier

g@&l@l F@Iarr@@llss%Htg e Ife Bosypeable figeqeophilus influenzae

réYeinE PN SneHirigticRsB Bﬂl@l’ mehwm{elbraémdot rophi n hor rmne
P r el easi ng%aho nmon GhRH, WD 95/ 206002‘@6 a short

Exgmpirs oldreferss @/’% In gatariiglis protgin ap rlsrwfhrem beﬂncluded in a

comtusﬁn@te@ﬁe égpebiauy rfeitsrum@cgaréwrﬂrbh?&lothadraem)e&@ r®dP106 WO
n [ ntl gens _are utillilse u

o7EfT30S sheiein, B 70 Beadibly. ANGRAD IS, LoRack/cr HERE BQ4g8/55606

(PM@]BTbéA’%@orll%%)[vvd’smsms a%oméggg\/qpm] BopBL[ASkinen ME, et

a1 § TRl TR, SEATHS2 R S el U WS Bmarn iy
of STEkAXY]; pompm}se HagRal(PCTEHIo oBd2k}; DPﬁQarmca/Epgg/osszs) OMP85

PTG et y BBl 811 0. Reibe e (4o 1eae-TE. foott (o
99&33@45)@%0?8 uBssg18®38®4 IPBa@PCwEPbbyogoc& KD1BA[RET/EP99/03822);
oL AL GRS, B18, F BShFELEH! 20,00 BEOREEE e o o
tygeRsle iIHzeAbpRNR! PHEEMAe éMQBhQGNhI&Hﬁtdan s asblude® in WSAombination
vafidae Jerpeladl IpT s Praeblit ol s hediL diag: flmbin profein [(US
5766608 aOhlooStatd Résdafreh FosRIatIGYE)] aﬁ@tmgs:o gmg Qﬁapfldb%ttherefrom
e 1B oS BAOHRE B 5k B s BB Bl Dot
(Cenectsy]p%qﬁevmem b@tat@awmva‘sitwom@weﬁﬁle)qi TURROSAASGETbPB; Hia; Hsf;
HIRHG HEnDIgE FPEEar bR bodanin eer a0 OpaARs patein D (EP
59Ma10); PE;CE&ﬁH PSSGWO 9W&63¢$}99 96, 3 114-31 19) and in

Ot {e]rt §5$ﬁggﬁqq}%|r Fg?“;?ap é;lapoerl].l%o’élgcca sacc%ar%sog p(roteln of the
invention in combma’non with viral antlgens for example, from influenza (attenuated, split,
or subunit [e.g., surface glycoproteins neuraminidase (NA) and haemagglutinin (HA). See,
e.g., Chaloupka l. et al, Eur. Journal Clin. Microbiol. Infect. Dis. 1996, 15:121-127], RSV
(e.g., F and G antigens or F/G fusions, see, eg, Schmidt A. C. et al, J Virol, May 2001,
p4594 — 4603), PIV3 (e.g., HN and F proteins, see Schmidt et al. supra), Varicella (e.g.,
attenuated, glycoproteins I-V, etc.), and any (or all) component(s) of MMR (measles,
mumps, rubella).

A preferred Paediatric combination vaccine contemplated by the present invention for
global treatment or prevention of otitis media comprises: one or more Streptococcus
pneumoniae saccharide antigen(s) (preferably conjugated to protein D), one or more
pneumococcal proteins (preferably those described above), and one or more surface-
exposed antigen from Moraxella catarrhalis and/or non-typeable Haemophilus influenzae.
Protein D can advantageously be used as a protein carrier for the pneumococcal
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patent US 5, 955, 306), WD 98/201 17 (and al so the

correspondi ng granted patents US 5,840,871 and US
wW®200860048) (prostate-specific kallikrein) andPGNIEP2006/002838

00/ 04149 (P703P). The present invention provides

conpositions conprising prostase protein fusions based
sagahapdes (asseenionediakowgidand Repausedt igna iselfran dgawigogen capable of

prdduieingOB-cell dREdiMRE! prefeclion AdalhsH %hlf?ﬁéa\b%s HR iBflfehizb A Qh®l). The
for use in therapeutic vaccine fornul ations which are

Maggxaliggagar fhén"s P'h@o'i pesrhie dtacgtorhilys deffugneas aisghg can be included

in ﬂi)éﬂ}a@éihé)’n b REbIULR GBI br Widy! beCé}!Hea'd?s @Htigh®RBlesent on the surface of
referably 50, nore preferably 100 contl guous amn no

°““§é bé%“?ﬂ’%%ql‘?fs@!fbﬁhm? fr%‘db%b?@%ﬁ‘ -enced patent and
patent applications. A further preferred prostate
tigen is known as P501S, sequence ID no 113 of
YSAAPRIGENS | rmunogeni ¢ fragnents and portions ther eof
conprising at |east 20, preferably 50, nore preferably
100 cont| guous am no acids as, disclosed in the apov

As; BRBHAUCe 8OQe éﬂtor’&pﬁﬁﬁ’%“'&ttﬁ%n‘”V%&'@”f ates dppise ?fsfosomposmon
cofpisiRg/ 50567) . Ot her prostate specific antigens are
known fromV\b 8/ 37418, and WO 004149. Anot her is STEAP
an gpligeNs8ad 14528 7-12 1999. Other tumour associ at ed

a(@i;lagearm-u@w‘rlélrnuwbdmummmt of the present
IpveE%MBQ include: Plu - 1 J Biol. Chem 274 (22) 15633
£5 9

99, HASH -1, HasH 2, Cripto (Sal onon et al
thréhESéhﬁi/S)lllﬁ%ate? émﬁlsfbn Z&nbl&déabeﬂkta%@%b@)ollqal Biekdl and an

at ent 59 : itionally, anti
"b‘%‘ gﬁne RISPY N |’B@’&H@°Wr8r qtarﬁ‘e'FWOQPn'E &HE%PS'B‘P% fpr the prevention

of REdBEbh 8RJ/bYdiesdgease and survivin. Micin dervied
pepti des such as Mud see for exanple US 5744,144 US

5827, 666 WD 8805054, US 4,963,484. Specifically

The Qm@mituaﬁ Al tivg Bvbhtionlisdfns vieed Reihicdfshst mvorcmgaerseg vhich are
t. one reégat unit of the the Mic.1 p

caiitie B ing PeaveRBact aATRICwehbY b ATUPORIPT PR ARl in which the

antigeroig tiefiest HHymtdneisSddated hith & ?ﬁtlﬁd@tnﬁ((sj&ﬁfaéé%?\a/ﬁteﬁ% bﬁf/l_l;r]us) which
e peptide from Mic e

muci n. der.j ved tides inclu
'S%??PP'GE@H"H% 'Eﬁgpsﬁg%ntl on may be a breast cancer
antigens such as her 2/ Neu, mammagl obin (US pat ent
668267) ar,those dis osed 00.,52165
Angsrs: ol RS il o Anip B s 2BI0HTE, BSYch and B, SARS,
streptotgens, Ve, Mirkvirgs Ep@ralﬂﬂl.@hz@viras aré pkdferpat Ptuse in the present
invention, such as split influenza , VZV gE, VZV IE63, and PhtD from Streptococcus

pneumonia. However, any suitable antigen may be used.

In one embodiment the composition used in the invention does not comprise an influenza
subunit antigen with the MF59™ adjuvant.

For all aspects of the invention it is preferred that antigens comprise a CD4 T cell epitope,
or a B cell epitope or suitably both.

Influenza viral strains and antigens
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5,801 ,005. Preferably the Her 2 neu conprises the
entire extracellular domain ( conprising approxi mately
wa@pionaodEei d 1 -645) or fragnents thereof and aPCT/BRRD6/002838
an i mmunogeni c portion of or the entire intracellular
domai n approximately the C termnal 580 am no acids
An inflyenze) WinsaPr aphigericPrepgeation) wereeh fer see AsRIdt to the present

:m)%ﬁ{mf mat; b%@sﬂﬁ%%ﬁfé/w\ié &%ﬁﬁpmglarﬁ lgehicaBEBathson thereof In an
thereof. Such constructs are discl oseg 0/ 448

altaative: pEBOIMEYt the SFfiePeaIPeRRRAIPN S1aY] conlaimanotaes twbﬂact'vafed
infRcALF ARfgdrS RAEs a8aditilel VRIS WSO8 AAGRY. Hﬁh an#eMA Z(subunit

neu as used herein can be derived from.rat,

e or
VagRHANo! AT REUEHASEOMEN D dralll WEReLeHbaRimegk S influenza virus may

be@SineGBhGAedinfilled 2 PreparatigipOr t mechani sns (e. g.
angi ogenesi s, tunour invasion) for exanple tie 2,

VEGF. It is foreseen that conpositions of the present

A !;;__ﬁl‘t’ ﬁ‘ﬁlhb% WA dSplitfusIRiigersls F)Pé{)%?’atfthﬁérB@F fof & abdbrding to the
or exa antigens_ may include nuclejc acid

Proseh GERTaTG s SUMOHE TGNV TRRErSIoBp M, g paricles are

dlsfr@&@ﬁ'mltﬂf%féttérﬁeﬁé o 'éﬂfé@l ré&g@hfél 1’6 é(?)!UinJi%@ttIh@I fi5id eﬁﬂéﬁope Split virus or
chimeric fusion proteins. E&Plcular t

splilsfyis anHgenis Bvspﬁwoa%t@%@re Rl WeprﬁP%rtqu)S( ffggghiation of whole

|nf|deﬁiza@|\';lﬁ'd%xd eftl@érﬂhfébﬂ' ddé%r%adhb‘@ceﬂ Ooith s&libilidify @idehtrét&fn@&ﬂ organic
soiy or a non-Iipi dat edd r|vt|ve

P araRalbetls i SHREFES BRI e AL i solubiising

agittlarkeh BOmE Wi rAdst [F Aheé vitalVUpic- abaRl.t BY dplif 6|tfu98arit|gen|c preparatlon
N-term nal am no aci ds of .t he non-st ucturagggrot

therRefT® TBPata SPHT VIS ESPAPIAR WhiER A e BaYe, HTRIENSERE degree of

ptﬂﬁé&ti@h %onﬁaﬁbdatBQhé" eplit vmmm%ﬂaﬁmlr@ mead ofRhél ahménfd)prﬁpertles of
A carryin addltlonal al amno

Gsp
BRSO e POMEORTS: Ho! XL AIAD BHRIERO fhgOds s St Hs may be

debpleedfrén @gb%h@matm@ ezfr@t@Ms oérfva{énq:rrcuuceau@ Belvadiwid)@se split virus
| Se eclTlC

uld co
m%)hHeaqu@tn%éﬁoﬂb o e SR oA YFUSRRIGAE Prepitation may
oRfPise st A0s VAt éﬁl@%dﬁhmﬁntlsga ndt6 | thelh n@mblvtralnetram Vaccines
restrlctedto 33 nwort h decapepti de EPO47
coplegng Belfises (Gl TofUerve SBIGBERRS) AL SRl EHS Aayoeni<esparations
gédh@rdw g@mfaﬁ’f ;eﬁfd@a%ﬁﬂhydrlatfélnsaﬁd nmdn@fpawlnoéndtktﬁmestlmes lipid, as well
i sorders others than aller cancer or | c
asciS iU PRSP D SUEH el g es YOLET il Ehentgin mostor
alladf ey ARG stueRitas pradis Altdughmet necBssarilp hs ishinesomitions as they

the present [nvention are particularly suited for the
occur in'the whole virus.

In another embodiment, the influenza virus preparation is in the form of a purified sub-unit
influenza. Sub-unit influenza vaccines generally contain the two major envelope proteins,
HA and NA, and may have an additional advantage over whole virion vaccines as they
are generally less reactogenic, particularly in young vaccinees. Sub-unit vaccines can be
produced either recombinantly or purified from disrupted viral particles.

In another embodiment, the influenza virus preparation is in the form of a virosome.
Virosomes are spherical, unilamellar vesicles which retain the functional viral envelope
glycoproteins HA and NA in authentic conformation, intercalated in the virosomes’
phospholipids bilayer membrane.
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I mmunot her apeutic treatnent of diseases, such as
chronic conditions and cancers, but also for the

wao besap1pf persistent infections. Accordi ngl yPeTIEP2006/002838
conpositions of the present invention are particularly
suitable for the i munot herapy of infectious diseases,
such as Tuberculosis (TB), AIDS and Hepatitis B (HepB)

SaYd fnﬂﬁedzﬁf\/ﬁ‘ﬁé P Bﬁtl%eﬁlicsﬁ‘epélﬁtlémﬁme?ébrf‘?r%?&tbéégg% 8dtoF‘ﬁ§§ue -culture

a§£rOV| a net treat nent of "an 1mdi vi
eptlble to or suffering fromAIDS. The nethod
conprising the admnistration of a vaccine of the
present invention to the individual, thereby reducing
FO{ granpiBURe INdlueegvirupaatigeryacantigenie @Wtwsg‘w@@@gewmg to the

m\)éhVoﬁ R§0d 8nivedl fréth Qb %n%ntleﬁéltérﬁlﬂyéﬁlﬁecﬁ:gﬂg r‘rTetﬁ&!l by growing

decline in_an individual already infected with H'V

inftueRed ViIHE| e 80F rRNCL duIiying: dhe diaryastesk aflampig Buigs (Hags) can be
ac§@ﬁ9lﬁ@6'1ﬁ%@ﬁ%bel’%@@gh&r@ﬁoticﬁ Rﬁ&héti@@, Hé}/ rﬁé}poceederlvgd from any

neunococcal _antigens described above. sacchar |
of am?l @%’hé’eﬂ?'@t'e%ﬁ\‘)@wpgﬁtqsﬂngslt'ﬁﬁl@d CHIRIIg | tqugr@wod]q( virus or express

re@tSSIAE dnfidhga %lrUénsUHé’dB RhRRRB At S itmblet céllssdﬂéﬁét%g%legrowmg the
ht f or war d nerate vacci ne conpositions

straj e
viri 9| g &0 GRS, 0 %w%iﬁ&ﬂh@el@&veh B MRCK BUFRIsrarh acioge of MDCK,

MDCK-liREGEIR, eathkey kidRBy cBIealichods AEMKTEXNE ARG Vero cells, suitable
erably the other bacterial saccharides are

pigy ‘é?'[e@}eédo ABYrOEes MRIpMatias palk g syitableyfornibainkeductien of influenza
virGE fR Yasdie purpasss| &nta@ﬁa%éﬂ%hbﬁ@até%@@\)ncld&e human cells e.g. MRC-5
idis sero roup apsul ar sacchari MenC) ,
CeR?? %@%bkgq’%"l% §"§ ?@{fr Bﬂtd eé’atﬁ§9“ ame%aﬁaxamp rimary cells such
as(cMRRIN emblyoT@rdbNitd Akl SviseEnRY Bré¥IdShckaBgU! ar
saccharide (MenW, G oup B Streptococcus group |

capsul ar saccharide, G oup B Streptococcus group Il
Theaffieh2d viARCaigeh G antigePitorBparhliGPinerRf fidy tﬂerpﬂé@udehlby any of a

J ar_sacchari de, B Streptococcus

oGBSt G R C A APl IS AR B o BRI E8 $P By oL fosses described
in qapentl a6, DT CHoU g8, ahd aDDV'ZQ@QMUSnM&Hl%dt M@r%lr5 by reference.

sullar sacchari d 3/ hyl ococcus aureus ty
TradlfEn B e preskiced S8 bcsRe Hisie a8 ERaMBRG sHGh as r-n-buty
phbsmiate o dimlﬁylétﬂeﬁ lnd'@rﬂbﬂ%‘tl% 107 aT\K/é@{TMS(khaﬁn é’éﬂd‘TWeen ether’

%ae LPS 1" is meant eithernat
splfig) 250156 Bz NP I HITS PSSR RGN fe)Oihgy splting agents
noWi elmpm@ﬁymma @dtedentetie fp@otéd&’lﬁld érﬁkﬁ‘ue&op Bild 3:M8, BAEXAMNE sodium

deggﬁﬁéiﬁ%n%dgg%%me%@w 8- %@5/83738“2@?%%@3%@%%(3% reference.

Det@ry@ts! ltieatCezimpheé isbg dshﬂolﬁﬂ'dgoéw ﬁfﬁﬂfdbd&u@ﬁltb' el gbRt8Ne.g. cetyl
i s _meant one or

PS. N, nmeni n
t”’ﬂ‘%lf‘g mmﬂg 2%%@9, giCII'Ag other ionic detergents e.g. laurylsulfate,

taurodeoxycholate, or non-ionic detergents such as the ones described above including
Triton X-100 (for example in a process described in Lina et al, 2000, Biologicals 28, 95-
103) and Triton N-101, or combinations of any two or more detergents.

The preparation process for a split vaccine may include a number of different filtration

and/or other separation steps such as ultracentrifugation, ultrafiliration, zonal

centrifugation and chromatography (e.g. ion exchange) steps in a variety of combinations,

and optionally an inactivation step eg with heat, formaldehyde or B-propiolactone or U.V.

which may be carried out before or after splitting. The splitting process may be carried
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i munotypes (L1 , L2, L3, L4, L5, L6, L7, L8, L9, L10,
L 11 or L12). Particularly preferred conbinations are
W@ wpoailti ons conprising: 1) conjugated Hi b, cpelj/ERRDE02838
MenA and conj ugated MenC; 2) conjugated Hib,
conj ugat ed MenY and conjugated MenC, 3) conjugated Hi b
OUhL (RS @olp@tg@af:@ﬂmmor éﬁm'@nwggqusmrmpre erred splitting and
pufiftiditise gﬁ&e@smgspmqmw%g c E/&%ﬁm i asweaea #wo 02/097072.
MenW 135. The anbunt of PS in each of the above
conjugates may be 5 or 10 Dg each per 0.5 nL hunman

Préfefed sBmeﬂ@R/a@&.e{e 'é‘h@gern'vﬁ%ara%ﬂ@acé@(ﬂwg]taﬁhénﬁvévﬁﬁﬁ comprise a
are TT conjugates ‘U&@‘I’f?ﬁem associ at e

reii%w%a@@nwﬁ SRS o, Xcl0ramaining fram throprogegtion process,

althbajh theseyy §1§9 pbanbses: Bei c§r&:eﬂfr§tld?féc&djdsf8@’e\"f% 9Fb?>aréffén of the split
overcone th saccharides of the invention

angigay)- uBEﬁf%réblt’ @OB} besh8e and iTaikan X-iAP ake presentd 0¥ preferred ranges

folaé fiaR @Bhcehti@fibls dTehdde ddn-ibic Eﬁ#ﬁc@éﬁt@ﬁv the NBERIOE&e are:
that the saccharides utilised in the invention are

Tween 89003 tQ i zan Mere pistesally @hpytiGet A’ (¥anpl es of such
TrRGH X1180:50.884 ©0. R vl RS pasi&raBeoys tb’@Q@‘VI ng)t he

production of sacchari de i nmunogens i ncl ude
Di pht heria and Tetanus toxoids (DT, DT CRML97 and TT

In fe{3§|9&§ﬂd ¥RbydimeKe Xho liRal tomehtriirpiRe Yarden §Klkhiges from 0.045%-
rotel n D from Haem) hilus influenzae (EP 59461 O-

CVAYy oif r@nomlmtﬂpd?@bodaman& Hee Ritioen da peyiged rgs a 2 fold

coﬁ@éntra@éd M@(tl% WHIRR 'zl 4 MweBR o coménﬁe&@ﬁhﬁhglﬁ? fFORY obﬂs% 0.2%
| inked to the carrier protein_by any known ne

(Wi éﬁﬂﬂ'@s tg)pethIH];ﬁdt two tijnes upeyg tHpg! fgfmgjfeglogzw;trhm qf;yuvanted (or the

buffelMrth&EaHtrol foknSiatidtpt ent 4, 474, 757) . Preferably, CDAP
conjugation is carried out (V\D 95/08348). Preferably

the protein:saccharide (weighfcweight) ratio of the

In %thé@%p@ﬁlﬁd: embodirderitOthk: final erhSetﬂfaﬁBﬁrfalbWtdﬁ K-1bot t@mges from
ferabl about 7: 1. Conbjnati gon

0. Qg5°/agtq1a éh\g)m Wﬁp @ﬁolg%gpqﬂ:g W@HP?'EH@@&“Q@Q is provnded as a 2 fold

coRBEHHIRRSD Bribkigred Which Had f2 TN Kabbocgﬁﬁeﬂfemohn@hgﬂgdfrd)rﬁ 0.005%-
Paedi atri c. vacci nes

the resent inve n
Z \‘/éﬂnéga%\t%g‘?rﬂ?%@ ¥'(T'§E<HPHB figgl f&ﬁ“&"@“‘?‘”b%'&g‘et fuvanted
(om%Qﬁe;qﬁthgumblf@nﬁu@n&l)l I d has to receive. Thus for
Paedi atri c vacci nes ot her antigens from ot her

pat hogens may be fornulated with the pneunococcal
Prw%t‘efbly’\mé mfuehfeepnepmﬂbm Rprefared axhBPréschbe oVid@aEVR 8f Biomersal,

or pre?eragly in %he absence of thiomersal. Preferably the resulting influenza preparation is
stable in the absence of organomercurial preservatives, in particular the preparation
contains no residual thiomersal. In particular the influenza virus preparation comprises a
haemagglutinin antigen stabilised in the absence of thiomersal, or at low levels of
thiomersal (generally 5 ng/ml or less). Specifically the stabilization of B influenza strain is
performed by a derivative of alpha tocopherol, such as alpha tocopherol succinate (also
known as vitamin E succinate, i.e. VES). Such preparations and methods to prepare them
are disclosed in WO 02/097072.

A preferred composition contains three inactivated split virion antigens prepared from the
WHO recommended strains of the appropriate influenza season.
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can be fornmulated with (or adm ni stered separately but
at the sane tine) the well known '"trivalent'
W@ o09biteeti on vacci ne conpri sing Di phtheria toxeCHEPDDNG/002838
tetanus toxoid (TT), and pertussis conponents
[typically detoxified Pertussis toxoid (PT) and
PFEFfP'l e theo irflusBearadfs Q" ANtEeNIHRYeRaratipnoferdniagnd the oil-in-water
enﬂﬁidrﬁﬁ&;hﬂar(tpari@)co%f%&f inPLHa Hér’n@'cfénf'a‘f’r@r 1tfi8 'reR¥BAMbEas ‘one vial
he marketed vaccine | NFANRI X- DTPa(t m
aprersrwm hRrsferablydbnial B 81 giTHad syrings: dmeorigrmpiveypmbpgiment, the

infliénzd iysat nk &\‘n@ﬁt‘ebgl%t%n tHHrecW idnB tRe Wllﬁ’i \ﬁal‘é? bllnulswn adjuvant are
pertussi s conponent for exanple as narketed

coginefKin rieRaEEH GANKIRATS gPE afidls sard | adiaixed sefmi/y Xefarp, or upon

admhitfste@BR 6 the/bfdch &t i8Ple e B £OMRS VislS applath anl Wa§df example,
such as Hepatitis B surface anti gen (HBsSAQ),

whenrthe vageingdn & @quamnqrigﬂtan\@@qnﬁafer ﬁvtataédi%ﬁuw&%tof 0.7 mi, the

coR@inkrtedl hkyens! ) exd\ﬁfl@ﬁﬁé'&n@é\ﬁt?dtéd“@h\}a‘lier@%@cﬂlvated spllt virion
menbr ane proteins, non- tg eabl e Haenophi |l us influenz

anmqnebﬁrﬁsprqqentéﬁuwn@.vaa's( sl t(@ntigeprAaniairerhaee & 9{§-fl"ed syringe

cofAMERhE 8djala(@8E LN @éﬂj&@hﬂ&ﬁ{té\lﬁeﬁ Atahé hﬁhb'o‘} iffé&ioR] the content of
anti gens ‘whi ch can be i ncluded in a conhination

the, Wak sendainiog ghe cangaptratad iyalentyiagciivetes SPUt viden antigens is removed
fromb@)al Bg\/Pm%M?é—Q;E r%@@oﬁtyrﬁﬁg Bd a@MbﬁNbllcﬁvé%)g rﬁlé%ﬁmg of the

& or LbpB [ WD,98/ 55606

SY“F!Q?A &%‘P iniggtigny e Uperirgodls e C9¢P22§8'6”("#‘§?@)‘ egfigand the
volul#) |§108ﬁé‘ct5@to 9(30 ;ﬁ' oné H%Q@bf B rE&nstitL B éuv@nted influenza vaccine

1:2003-2010] and/ or UspA2 [WO 93/
Ca(ldi!ﬁﬁite@pgﬁmpnﬁﬁ tq'é%hlsl)] OmpCD;, HasR (PCT/ EP99/ 03824) ;

Pi I Q (PCT/ EP99/03823); QOWP85 (PCT/ EPOQO 01468); 1i po06

(GB 9917977.2); lipol O (GB 9918208.1); lipol 1 (GB
Prg‘gmee@gn@psnwmqggﬂgle( iaRrdion SUBWrisy ; anpgens having CD4 T cell epitopes

S BB SATBHP0 3. (PCri Epoo) 03057) - and OmpE

Exanpl es of nontypeabl e Haenophilus influenzae
HﬁV%hﬁﬁQE whi ch can be included in a combination

vacc (especially for the prevention of otitis

medi a) include: Finbrin protein [(US 5766608 - Chio

In §E@ﬁ1§|&5§®%ﬂéﬁ£]ﬁ s ﬂﬁv@@t}dn JsHﬁhQ Renta & bﬁﬂl%@n derived from

eg t1de fusions;
th@Butgmafa@@smp \Grus /fem@@mple zesw[twyogslﬂ@@slsg be responsible

foé@&ﬂaf 9\15%1% (I-I'ﬁglnél%:) KBy 613 aﬁ@tcfﬂé?s)u'?ﬂr ‘fﬁé PV vi?;lségei’és onsible for

El /or ThpB; H'a;, Hsf; Hn47, H
Cepynmp camqmm PM1BuHPMAS: aan@hQWDIQMEZ@myt Prppbl"@?tﬁ @ therapeutic

cobpbsit O Ehpride? PN BP 168V AAL 63 ¥ddtion by HPV 16 and HPV 18 is

related to development of cancer.

Combinations of antigens from different HPV genotypes may be employed in the
invention, such as a combination of HPV 16 and HPV 18 antigens, suitably in the form of
VLP. Antigens from additional VLP types that may be included with 16 and/or 18 include
antigens from other known cancer-causing types such as HPV 31, 45, 33, 58 and 52.

In one aspect the HPV antigens are L1 or L2 antigen monomers. In one aspect the
invention relates to a combination of HPV L1 and L2 antigens from the same genotype

presented together as a capsomer or virus like particle (VLP). In one aspect the HPV
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O her conbi nati ons contenpl ated are the pneunococcal
saccharide & protein of the invention in conbination
wowdok/1viteel anti gens, for exanple, frominfl uePZEEP2006/002838
(attenuated, split, or subuni t [e.g., surface
gl ycoprot ei ns neur am ni dase (NA) and haermaggl utini n
an

968 is apd-1 @rc@eln dq%ﬁr@@ﬁkhZ@htngn)am theyform jefup ndiP or capsomer
str@tbﬁé %éhr é\hlg@hs Virdk giké paabfés ala%gc% sémer gk fet /do krldRM. See, for

u5|ons
exeSahll; WO M52 0V 2] ST, W B ORE. 200 WOSHB
In 4883spell ¥3rdrRatkd. LH}JrcﬁrBlﬂ aP ot B4 in ﬁ%elnséﬁ‘tmndtforebxample as
al . supra), Varicella att enuat ed, copr ot ei ns
dlsploged E’tﬂé 6/38:2¢ 2 niyrefes @blgl%c;-tqg@,lﬁ%ﬁgma(ugyn o()¥.1 iased, for example
a 34BRAMosid CHERSInalltliRblich of HPP18f 8F éﬁ‘éqﬁ’ﬁ&l@hﬁﬁ'tﬁﬁc‘éhon from other
conbi nation vacci ne contenpl ated by the present

HRVYB®t i on for gl obal treatnent or prevention of otitis
msdl a conprises: one or nore Streptococcus pneunoni ae

I 556 B8P o TSI o AP PS Br GFRARION of HPV virus e

pa(tnareefoe lcapsomére amh HeYCrd WHP‘V%)oqeﬂ{Eﬂ \Aﬁl’HQ-IW STQIrRl/or HPV 45.
surf acee(?ﬁosed antigen from Moraxella catarrhalis

In gR ASRE Sk 1, IBYEINIoR HERRRRIHANROMRNSES @rpebingsiog P \bvirus like

pafielksaf \capscraste Wy HPY 1658 APVal & idtcfid? vl P Bafaid/or HPV 58.
t he neur&)coccal sacchari des, (as nenti oned above),

In BRR 2gRest tl’feslny?pqopsqepqm@qgltf isgs @acipgppnéat@p of HP\}]I virus like

paiiced & icBsdidre kbmﬁva@%dmw QBt !o@?tﬁ@gm‘;lﬁ‘ S/LPls or capsomers from
e Moraxe

non-typeabl e H. enzae )
ong &1 EioHh SIS ERUSHHPY BE8 oPas B A T Pl Bkt HPY 31,33,
45258 iag@158. can be included in the vaccine in a sub-unit

form or may be added as antigens present on the

surface of outer nenbrane vesicles (blebs) nmade from

Thé hm/ehﬂ@rﬁ Husarelal¥scihedneegbpantt fode B&nﬁéslﬁﬁiﬂédn%@hgahﬁ)éqbke particles

a t t invention relates to use
ffOEb Doy 18y kawggw ﬁfé“b'(‘%FO“a"H'”bﬂ'ﬂ ﬁ@aﬁantgﬁmp('a'pgép MPL and an
OIIm\lvatbﬂemlstn Radseiisydl eggiivant ; and (e) 3D MPL wherein
wat er., enul si on, COEB” ses a netabol

In gnq asgfcgpt{}]\g invgntion a cgmﬂoglitlpg, PURRSA ml)ftHretCHé'l'P\?16 18, 31, 33,
45762 AC 58" B1-0hlyavirusNikeNpgacles of WapssthéisOL1f & L2 Roteins may be

prJ\J/llrdee\éeirrl] %hleofgrm of fusion proteins.

Particularly suitable forms of genital wart prophylactic, or therapeutic, compositions
comprise L1 particles or capsomers, and fusion proteins comprising one or more antigens
selected from the HPV 6 and HPV 11 proteins, for example E6, E7, L1, and L2.

HPV antigens from cancer types may be combined with antigens from genital warts types,
such as HPV 16 and/or 18 with HPV 6 and/or 11. For example, a composition comprising
HPV 16, 18, 6 and 11 is contemplated. In one aspect of the invention a combination of
HPV 16, 18, 31, 33, 45, 52, and 58 L1-only virus like particle or capsomers may be used
in combination with virus like particles or capsomers from HPV 6 and/or HPV 11.

In one aspect early proteins such as E7, E2 or E5 for example may be included alone, in
combinations, or may be fusion proteins; an embodiment of this includes a VLP
comprising L1E7 fusion proteins (WO 96/11272).
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of infection and/or disease. The conposition of the
invention is thus used for infections and/or diseases

wobkiosho|re capabl e of being prevented or anel i BCHERWH0E§02838
that conposition, and suitably in which the antigen is
derived fromor associated with a pathogen (such as a
bacteria or virus) which is associated with the

In Bhs G856t W@g@ﬁrﬁogm@mﬁ% @%rgc?os\éa wwd*ge%\g(/ diYoteinD (1/3)-

anti gens treptococcus

E7r¢1$c‘r|féﬁ¢ﬂr'®§|3 %7a1r7853\f5l(86ﬁé5i°9@(053§5)ar e preferred for use
In 'oﬁet e® BEG M6 thYgfe%'c%ﬂwpré#’%b @%rl)ﬁg tdtdind B! 4EBZ3n fusion with a

VZV | E63, "and PhtD from t ococcus
pr@ﬁ'@ulgrmr%?r tPJRBY dirotelnp sBFtastER fuﬂﬁrngfm iV 38, @s €gmbinations

thdrBofOBecoHERRStoME Bk Eé%ﬁewm@(ww?/g 'n the

i nvention does not comprise an in uen a subunit

antigen with the MF59(tm adjuvant. For all aspects of
Alttehﬁtd_f_é]y %fg HPY 46 of 9!8|%raﬁf/ ‘i‘o%t@ﬁs tE%aénan?' Mgf%ecﬂg%rlté@lr@a single

epi tope, or cel | "epitope or suit
maleguie. sugh R @rﬁrate\m DaE%E?rfaﬁlﬁ@, §Hah asoMpesiiam maufqpu@nﬁélu contain

eitMér Msboﬂ{ E8RhY mrSteﬂ{SQ’Rﬁ‘ﬁ ab\ors, sH&Y 89 the l'forh’wscﬁ‘ a Protem D - E6 or
accord guto the present invention may be a split

Proten Q:eﬁz SIon e@tewa osBratein i BlE7 fusiange@ied. pr epar at i on
thereof. In an alternative enbodi nent the influenza
reparation may contain another type of inactivated
O'PH\“‘I"E@Hfm‘ﬁﬂPPMV@uéﬁ”@Q"Pﬂbct i vated whol e virus or
purified HA and NA (subunit vaccine), or an influenza
virgsone. In a still further enbodi nent, the influenza
Thej adidvarhgomposition vé thy inventiane eontaing \aenolkingvalgh emulsian adjuvant,

pré’fel%my' daid @Hulé‘iiﬂ?@orﬁﬂ)ﬁs‘é% aol‘ne%Bbhstab}éJ il éH"&r'ngﬁﬁl' & 0.5% to 20% of
preparation thereof for use accor pr esent

the folad NeluBYe: F‘%d Baying ¥ groplets ‘Pfd’t'l"?r\/%it'@%ﬁgq p?/q}y 'Bieé‘ﬁlé)f kavegHiameters
of Wagknd s particles are disrupted with detergents or

ot her reagents to solubilise the Iipid envel ope. Split

virus or split virus antigenic preparations thereof

In @FcRer F6H APV inPi8RA CEMpBftidn RITE BlittbiePfdr AlimaR Udminjstration, the oil
i nfluenza virus, either infectious or inactivated,

phase Af 161 @ByIFiR sygtepLRR I FamRMsA Bretaholisakie o ol heeeaning of the

terfl MARIRISEYN il #)dch KASRA WE tHe 5@W¥@boﬁ§‘ab@| J;arpbe to‘éﬁned as ‘being
maj.ority,. of the SOlumllSIt@asrg( sone of
Y

capgrle \pf (oging frfisiormadeby geta E?qr'aoﬂﬁdé!uschb Mﬂdt,cal ictionary,
W B, Gaadési Gdinpany, 25th edition (1974)). The oil may be any vegetable oil, fish oil,

animal oil or synthetic oil, which is not toxic to the recipient and is capable of being
transformed by metabolism. Nuts, seeds, and grains are common sources of vegetable
oils. Synthetic oils are also part of this invention and can include commercially available
oils such as NEOBEE® and others. A particularly suitable metabolisable oil is squalene.
Squalene  (2,6,10,15,19,23-Hexamethyl-2,6,10,14,18,22-tetracosahexaene) is an
unsaturated oil which is found in large quantities in shark-liver oil, and in lower quantities
in olive oil, wheat germ oil, rice bran oil, and yeast, and is a particularly preferred oil for
use in this invention. Squalene is a metabolisable oil by virtue of the fact that it is an
intermediate in the biosynthesis of cholesterol (Merck index, 10th Edition, entry no.8619).

Oil in water emulsions per se are well known in the art, and have been suggested to be
useful as adjuvant compositions (EP 399843; WO 95/17210).
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thereof is nmeant a split virus preparation which may
have undergone sone degree of purification conpared to
W b@eafilit virus whil st retaining nost of the BCI/EP®NG/e02838
properties of the split virus conponents. For exanple,
when produced in eggs, the split virus may be depl eted
from egg-contam nati ng proteins, or when produced in
Suﬁ%l){ th%q'{‘u%t%(ﬂrs Blg%il?spﬂt)r‘egerk'lﬁ U aﬁ%\ﬂnp& Fepl tc‘?b@g (’;lﬁéi "Toncentration)
CORE AR nan VI rus ant
of thedpial wiuromohithg immrpegeanic @mﬂﬂqsmwnr prefesahly ge ﬁm@unt of 1.0% to 10%
) .
of i3 TR/ Eflirfe Brofblebfy h AR 2y 448 15 (2% 1 nk ] i,
vaccine') or split virus antigenic preparations
In 9@@?& i én\’f SARLR fherrﬁ&bgﬁghbl%ﬁl |§ g(eeér‘ﬁtlﬁ la'ﬁpﬁl”é?no nt of about 0.5%,
eopro el n ahd soneti nes e
1% ek an 8 YeoiVibe dotel yalwneiohthe lamuﬂogpmcmomppa@omda @nptber specific
em‘ﬂ'ohiméﬁ%l{% Hétéb%ﬁéeﬁil@mrgﬁ;re&ntméﬁﬂél dnf¥inY bf 8'8%, 1%, 3.57% or 5%
structdral proteins a N not necessarily in {Hhe
of tartetapratiioe of thadmasnegrnjc @mfmnsltion the whole virus. In
anot her enbodi nent, the influenza virus preparation is
in the formof a pur|f| ed sub-unit influenza. Sub-unit
Prefafablyeiheoikinovstereemylsionr systeins ohthe prespet invientienj kgve a small oil
drcg{}%%'iz‘éqﬁ trfbrﬁf(?eﬁmﬁ?on Eﬁgver %ﬁg tﬁé‘gr SR GiRPe in the range 120 to

I Ona vant a e VI on vaccl nes

750 ey negre peierabll SIZ_FSIftéKTs 12@ i 6Qyemiie dlemﬁtter Mﬂsame;erawy the oil-in
waYé?%lé" {8 Gbiit f’n§ ol Ié’tg'otf V\)ﬁ Cét t 785 Wmﬁgr%ﬁy‘%?éjless than 500

reco I nant pur romdi'srupted viral
nnp &y diagnasey, nnc?feamgteh@*y @ﬁﬁ@ﬁﬁfrﬁ@m bytintensity o desg thapy300 nm in
it RO BRE: PRty Aok b jRL P B iRt ARR TR g 2Pg 200 nm i
digmatet: | onal VI ral envel ope gl ycoproteins HA and NA in
aut hentic conformation, intercalated in the virosones'
hol i pi ds bi | ayer nmenbrane. Said influenza virus or
Th&rﬂ'hﬁ@ﬁﬂrﬁ'@ épatiampten acgeidingrtorths p@@ee@ngpwaeawm by intensity.
Thbte> §MCsdvetd Wa?SQﬁrdeYe@ﬂmlfdeheedﬁéﬂE{e‘? of 1 oil 'af'cl)dl@rbﬁz% by intensity.
virus antigen or antigenic preparations thereof
IntgesiyyrigintRastigdt hyeusenolem Sizie Inﬁw%@td@maw&w dynamie dght scattering
su&?"é\\éef%' Mﬁl%rnezg’t%l%‘lah%b %QQJré?@FatbﬂﬂthebMaWeWZ‘é%SIzer 3000HS. A

uenza virus i1 n gs and puri har vest ed
detglilpeh Aragp@ure iy given Eg@@%llseAéw @ﬁﬁ%ﬂg'{"éfds tordetermjee the z average

e{PHéTQrezﬁDalBy ?r?%{rﬁlc "I@H Sattehhd QPBRLPNROY coFr@lﬁNorl"BizSecﬁl%scopy) this

derived fro t he new generation nethod

mathed g@dlacmadlmgyettbegqqmglqpﬁ@ltwmq% Dl pth the %AD agnd PDI are

calculated with the cumulants algorithm. These values do not require the knowledge of

the particle refractive index. A second mean is to calculate the diameter of the oil droplet
by determining the whole particle size distribution by another algorithm, either the Contin,
or NNLS, or the automatic "Malvern" one (the default algorithm provided for by the sizing
instrument). Most of the time, as the particle refractive index of a complex composition is
unknown, only the intensity distribution is taken into consideration, and if necessary the
intensity mean originating from this distribution.

The oil in water emulsion comprises a sterol. Sterols are well known in the art, for

example cholesterol is well known and is, for example, disclosed in the Merck Index, 11th

Edn., page 341, as a naturally occurring sterol found in animal fat. Other suitable sterols
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reconbi nant influenza virus surface antigens. Suitable

cell substrates for growing the virus include for
wex@apbiEi1dog ki dney cells such as MDCK or cel | BCT/EP200&002838

cl one of MDCK, MDCK-1|ike cells, nonkey kidney cells

such as AGWK cells including Vero cells, suitable pig
incluele | B-bitosterol, (mgraagtemi hergostaraiaalphartavepheroly pad sugecalsiferol. Said

d ’
ot U ST B S P 5 L2482 0 oY BRELH ot o e
imraghdgené. @mrj\ﬂﬁeﬁ, meﬂerably &Lart axbdint ok D11 s 105% r(wztvésPraieeany, when

n Lim,ted,t I [ o
tneese ORI 5 Brsrat s o ST Beinddy] SBE% f .29 (i of
thel totat solame a&ltlmmmnniogdmd coﬁibesmcm‘, Imore peefetablysat antanmypeint of 0.02%

. ant.i iCc bre L3y r o
/G TP =Dl SR Tl o S Fe Y a5 HERE Bt votume or
0.1P@ (w/exiargpl ml vaveireplose vblumepr ocess descri bed in patent

no. DD 300 833 and DD 2 11 444, incorporated herein by

reference. Traditionally split flu was produced using
Suitalsy live stefal d$ @lpharivcdphert we at derivative teeraaf isuph [ast alpha-tocopherol

SR8 ML o S AL 5 Bl PRI b o prosont i
an paroaes of | eteedr D.2%6 eddi H10%o0 () pefottia doiab voluas bi thieeisnmunogenic
coé)Pgsq{l% S@Hré %)I'é?gragl erL3 aﬂ%WBte(?fpi @Xﬁ?/v |ﬂg é‘g%l@ﬁﬁﬁﬁtgagesvolume

1 C en ynmes or
or 9@6@ (mv)ded»@mhua@mrm desededamée bed. 7-h9%a(1véa)|,t praterabhm B565in 0.7 ml

vacgczr?e s%c\%ﬁuﬂr% @yﬁ%;?cﬁrc%rﬂc&%nh?érﬁ:ﬁﬁl’?%ﬁms ﬁl@@/@ ﬁntt)g%anerted

used as”’s ude
lntoi@bmegmnatlen i ylv byaamblylng|th@tf¢w>WIrm1nm“metﬁmrbf9@mrde 5% (v/v) alpha-

toc gﬂé@ con%te;gtﬁe{qoh%]é&ungaeférﬁ 95'1%%/0 %Nc{g albﬁé{'féﬁ ﬁHérBﬁéo%centﬁatlon

deox or non- ents suc
ones descrlbed above |nclud|ng Triton X-1 00 (for

Th%ﬁqﬁlv@atéperﬂalgﬂ)ﬂ ggﬁﬁefdt%ﬁfpr |EQ ulgl\‘)ﬂ‘?glgé)erﬁ.l’ Trg% Q%glsifying agent

ol ogical s
mawdaﬁ)pneaemtman@ncamyot NO1 do 5@&/« by weight gbthtes'mmmegenic composition

e ' e 0 p \Y% | 2
BBl O pREGACEE ah Butret b 87 2 6%, BEMAGR. ). Cprofored
costanpratiouate &GS taul .6vaayemeightf (wietaf dre total compesiionat i on,
zonal centrifugation and chronatography (e.g. ion

exchange) steps in a variety of conbinations, and
The pniusifyingyagent inap stitaldyt be polsexethylengi s_orbnlaaa'oonooleate (Tween 80).

In E\oslrp@% g%’%ﬁgﬁ%nt 2 B ml ?%@&ﬁéja Lol c_?ﬁ% r%g Tween 80,

out ore or er Splttlng % ver
angren8&sml mageirtsedeser valwre wontinsa0-B%t trw) dueen rﬁ@odurs aa er specific

en‘ﬁ)%m | Cglié %Q%rﬁlﬁﬂ%??ﬁeeﬁs@rs%% r@fhysSpP! i tting and

ur| I on process nogeni c
conp03|t|on is described in WD 02/ 097072.

The oil in water emulsion adjuvant may be utilised with other adjuvants or immuno-
stimulants and therefore an important embodiment of the invention is an oil in water
formulation comprising squalene or another metabolisable oil, alpha tocopherol, and
tween 80. The oil in water emulsion may also contain span 85 and/or Lecithin. Typically
the oil in water will comprise from 2 to 10% squalene of the total volume of the
immunogenic composition, from 2 to 10% alpha tocopherol and from 0.3 to 3% Tween 80,
and may be produced according to the procedure described in WO 95/17210. Preferably
the ratio of squalene: alpha tocopherol is equal or less than 1 as this provides a more
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Preferred split flu vaccine antigen preparations
according to the invention conprise a residual anount
wo@Roodmeramt 80 and/or Triton X-1 00 remai ni ng frecT/EPm®06/002838
producti on process, although these nay be added or
their concentrations adjusted after preparation of the
stabid emulsioni g8pan 86 élalyaxseihylooe Isofbiterririgeatahmayralswpbe rresent, for

oxRoR"E aREGF EM o The preferred ranges for the final
cohcentrations of these non-ionic surfactants in the

vacci ne dose are: Tween 80: 0.01 to 1% nore

3DQM?i_erabl y about 0.1% (v/v) Triton X-1 00: 0.001 to
0.1 (%wv), nore.preferably 0.005 to 0.02% (W v). In
a specific enbodinment, the final concentration for

Thehihofioh %gﬂlgﬁsé‘ éﬁ’%&ﬁgﬁlaﬁo 'uQ/atQt,g%’d’t‘—f/-@acplﬁte%lnr%ﬁ@ﬂhosphoryl lipid

spemfolc empodi ment, the ant,gen I's provided as a 2

A (BB-dPLb Y2 MALds ed Rk-4 tigang adiuviash aines-taxia gedyatige of lipid A.
concentration ranging fromO0.045% 0. 2% (w v) and has

to be diluted two tines ul;'()on final formulation with
3D-MELaisj eolenynster (the tragemauk fMPL®NnbY Keorikangarppration and is referred

thl{p?{;}lﬁ”t Fhd B8dumdrt RNAPNES ?fiﬁlt%gkfﬂ)zsr{]%{c%qgﬂ)ﬂ? H celit@8ponses with an

I
concentration for ranges from _
IFIN-yO0 B9 ghedo®pewlican e prociubed asqeuding ite thenpeltiod® disclosekin GB 2

22 S B S g7 QR AR B n 2,4,
or (6 @G0@etedOctEd®o Pnefejabhnin s compositianis| oft e presenti imgention small
£ | at ; h ; _
oo 1 RS, Sl et AR ot may e
sterié-filtaread thrpughpa 0 22i Lom filter. [Busharemhrationstaee pesxibad én VIO 94/21292
an'g‘??l’v{ilﬁgr‘g’ﬁl'g IPf thionersal, or preferably in the absence

f

rsal. Preferably the resulting influenza
preparation is stable in the absence of

noner curj al ive ' ' s

e RAOGAEOE LS R A G AL LTRSS (B por compitr
dosay piefarbialy it ke amblintesfzt0 Yo 50 (wphpat compaesitigr feses An suitable

haenma i ni L gen i i sedd a C
ol R AP B AT 550 L B AT 0ol g, 1, 10
175 18g1N1R0p21,122583, 245p%,A6, €24, 291 Bk 3t 3Bid3, 34t35 86037, B8, 39, 40,

i ntl uenza ,straif i r§ d [ y
o B RS0 G816 U BE SOTRE I 8 kabi Badl g ety
3DcRbn aauri rzogen EorBuRTitnal®,ug (&) \ES) confrasition dose. Usually a
coﬁp%%@%@%i}o%%@&%draﬂﬁﬁwm%% LBoR0SPA B 5@&[?11%&‘ A%ﬁgél%gane dose
are 0.5 ml, 0.6 ml, 0.7 ml, 0.8 ml, 0.9 ml or 1 ml. In a preferred embodiment, a final
concentration of 50 pug of 3D-MPL is contained per ml of vaccine composition, or 25 ug
per 0.5 ml vaccine dose. In other preferred embodiments, a final concentration of 35.7 g
or 71.4 ug of 3D-MPL is contained per ml of vaccine composition. Specifically, a 0.5 ml
vaccine dose volume contains 25 g or 50 ug of 3D-MPL per dose.

The dose of MPL is suitably able to enhance an immune response to an antigen in a
human. In particular a suitable MPL amount is that which improves the immunological
potential of the composition compared to the unadjuvanted composition, or compared to
the composition adjuvanted with another MPL amount, whilst being acceptable from a
reactogenicity profile.
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A preferred conposition contains three inactivated

split virion antigens prepared fromthe WHO
w0 ewemanded strains of the appropriate infl ueP@HEP2006/002838

season. Preferably the influenza virus or antigenic

preparation thereof and the oil-in-water enul sion
3DabfAlvisna ERle-4cligandi medon-tpxichderbvative e riipid AerThe| presgnt invention
coﬁtgfr\‘f)fdiéasd Js@ 8f oti‘lfq?eﬂ)ﬂaﬁle. eﬁﬂﬁwa\@gnds Fl?{l ehigEtlsY3bAPL, including

vial 1s a pre-filled syringe. I an alternative
lipepetysacehaide (LR andfdetivativas \WMPRImurarayi dipgetide) and F protein of RSV.

I r at. ereqf:a : 51 0= S :

N R S e o Apistae RARichlly IrolBRRopRIML M A, g0 ao
copigmpieded-xed shortly before or upon administration into

the subject. It is referred to as "two vials

approach'. By way of exanple, when the vaccine is a 2 _
Syoihetiowerivaiiveactilipg Acgre sknovnalsomeskeingdgpesiberl & TLht4 agonists,

whﬁc,fﬁemfgﬂp&%ﬁi{?ﬂqur Lih $&NSreS M inveXAoRPAR hBide, but are not limited to:

concentrated trivalent 1nactivated split virion
antigens) are presented in one vial (335 m) (antigen

ai ner) (4 /al ' inol-4-o-
S TRY o e e e T R
phospheopifeb-gluchpyraneryli2-[(BY-3-hiidroxytairadasanellamingl-ei
: ' rt?ﬁé split virion
9"%%?’?’3@%%@%@?8%@5&%%% ebgﬁgﬁﬂaypusi ng the syringe
cont ai ni ng the adjuvant followed by gentle m xi ng of

o 28634 159 af 4 Sk PRI SRS o e -
3-hydroxytstradecanogaming]decand , tbdiol, bl 0-bis¢dinystroganophespbdte)  (WO99

/6@8%#1@%§$d¥dﬁ65§enza vacci ne candi date corresponds to

etrerred conpositions of the invention
conprise antigens having CD4 T cell epitopes and

Ol\ﬁqby(ﬁmﬁlﬁ‘lf:ﬁ%gggl |9 E%-E(ﬁigéo e@g%ﬂ%egrgﬂ?ce!n%gIQ@@%JIT-gfitor%mﬁ-aza—g-

aspect 0 prés ventron’conposition
[(R8-lyuroxyéairadecanogidriinajdedanel , Hirdmh1 Papdihydrogendphasphate  10-(6-

. I m a virus considered to be
a"i'@@%%‘%%‘%@e@@%é@ﬂ% B warts (HPV 6 or HPV 11 and

ot hers), or the HPV viruses responsible for cervical

C P HPV d, . e .

iR Rioplc in¥aBertich, oF 188 irtUEbadnic; PoiBs BT ke 1gs,the firs
vatéinatiod f the prpeast inveritéart i on by HPV 16 and HPV 18 is

rel ated to devel opnent of cancer. Conbinations of

antigens fromdifferent HPV genotypes may be enpl oyed
Thencarhgosition of the invention suitably induces an improved CD4 T-cell immune

response against at least one of the component antigen(s) or antigenic composition
compared to the CD4 T-cell immune response obtained with the corresponding
composition which is un-adjuvanted, i.e. does not contain any exogeneous adjuvant
(herein also referred to as ‘plain composition’) or at least lacks one of both components
(either 3D-MPL or the oil-in-water emulsion adjuvant) of the adjuvant composition.

By ‘improved CD4 T-cell immune response is meant that a higher CD4 response is
obtained in a human patient after administration of the adjuvanted immunogenic
composition than that obtained after administration of the same composition without
adjuvant or lacking one of the two components of the adjuvant composition. For example,

a higher CD4 T-cell response is obtained in a human patient upon administration of an
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i nvention, such as a conbination of HPV 16 and HPV 18
antigens, suitably in the formof VLP. Antigens from
w@dwstioaanel VLP types that may be included w tPCI/BP2006/002838
and/or 18 include antigens from ot her known
cancer -causi ng types such as HPV 31, 45, 33, 58 and
imBRnogenic rempopiion aomprisiny ansphgenﬂyeam virug @ split virus antigenic
pr?&ﬁ‘étg)@gtﬁlbg%bgglg%éh%}ﬂﬁ@ -|R§ﬁs[ae11 r‘ﬁuls Yle Ab\%r t TRl I@ir@ﬁ‘l defined,
cogwatedgionibe ypepqnse drdvced aiteg edmmistrayora ot apsr@mélﬂommc composition
coﬁg@éﬁﬁ?lékﬁhpgﬁfgﬁﬁ{a‘a v{ry$(F:<:)tresﬂlﬁ‘ @@geﬁﬁﬁgﬁkLgﬁgaratlon hereof Such
formwatmrwil Fdvantepeousty gaw@dép ls@mc@mjr@ﬂuwerng-T zell response
r AhiRehesSe
e e i A T
W04/ 05792, and W093/02184. |n one aspect a truncated
dLAfiAiidh liQibceli Wy &X HRNENted split
Fel ":ké% gs]ﬁg%rgf yV\% 96/ 1 7(%&5? ﬂ)‘é@?%g%cg -term nv?ne Sl
mftueuz\a: a@mmsﬁmn qf the p@sa@’relﬂverﬁlgn isekighen tbaratfmrrmﬁnwp%c@l fesponse
mofﬁcESr He\”i}?\aé LWén%fd fYent8 C&Veﬁfbnﬁﬁvéé@ee@uch as sub-unit
trunc t| rom ot er HPV type. In one aspect of
lnfluﬁ:vémva@meepr@mﬁwgﬂtﬂqr@ﬁ Vﬁchﬁ@s a combi nation of HPV
virus |like particles or capsoners fromHPV 16 and HPV
18, together with HPV 3 1 and/or HPV 45. In one aspect
In garticylar,ibw anat exsiisiyelyo Apid simpremedceiih Mropll dmpupe HBFRPAEE d Suitably
obPJnné’cP \4 M fn%uhc‘)lg@ca@l?r“hh&*rﬁéd”odan@ﬁ‘ﬁﬁ9”Erp'étléﬁt%d‘P BVsckbnegative to
, e th HPV 33 and/ or . I'n one
th%gpm EhIStSE@)r\eaadé/ﬁv imsy ke hepydt afisald Rayapihaying never faced such
an éﬁ‘ + Qihn%le HPYh‘é{nﬁg'%eEh fedlad Witk b8uS'or BAREAABEStaining said
f_ro H 8, together wth VLPs or
anaa@sor?es@calmnnawe @aﬂqﬁ)r@r, elpmatively aving faited ¢ pespond to said
anﬁé&hoﬁée HeBuntbidey, three, four or all of HPV 3 1, 33,
and 58. The invention thus relates in one
aspect to a conposition conprising virus |ike

Arﬁﬁ{ptré\fé'd%fi QRN iIRMuA® reshbBnseSmay %B Gséesskd b PrddsOAtd e number of

an adjuvant conprising 3D MPL and an"oil in water
ceuwlogu@ng any glibe fQllpwiaryiakings: | n one aspect of the

I pv hto ufe
1g ec%tllé B@gﬁcuﬁg gpraé%t t\ggg.f@%m EY%ﬁﬁf,@ﬁ?ﬁL fLE2 Q?NWH\Nﬁo@
par taelis producing ab@amﬁ&AOLLarml_ anothep cyip_bmel(lh§ FF&BFO(b&NY
P oV'eﬁise grodumﬁg &t IegstmL afandua%'o%%r g)l;t&%SIG f@DML, TNFa, [FNY)

e cells producing at least IFNy and another cytokine (IL-2, TNFo, CD40L)

¢ cells producing at least TNFo and another cytokine (IL-2, CD40L,, IFNy)

There will be improved CD4 T-cell immune response when cells producing any of the
above cytokines will be in a higher amount following administration of the adjuvanted
composition compared to the administration of the un-adjuvanted composition. Typically
at least one, preferably two of the five conditions mentioned herein above will be fulfilled.
In a particular embodiment, the cells producing all four cytokines will be present at a
higher amount in the adjuvanted group compared to the un-adjuvanted group.
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Particularly suitable fornms of genital wart

prophyl actic, or therapeutic, conpositions conprise L
wda2aneiiel es or capsoners, and fusion protei NSPCT/EP2006/002838

conprising one or nore anti gens sel ected fromthe HPV

6 and HPV 11 proteins, for exanple E6, E7, and L2.
Anjipproyad CH¥nE-célt imméeresponsgrenferes bu@nmwn@e GRimpgsition of the
pre@@faf lﬂ\‘?é?ﬁ gf‘n rnﬁHtp waéélglob‘f‘%ﬁééaﬂéf NS sw@‘é%ﬂrﬁiﬁlsfﬂ&\bnl fhe single dose

exa a
apmoﬁ@bwllltheoextr@mbfrre@%@ foraxam®le ing ra@ldahgvp%ng Quibreak situation. In

cel‘fémtc.%%ﬂhé‘faﬁgeﬁ ﬁg@&gl 63/3‘&9%% Q&enyﬁobdié(tﬁﬁté'd?ﬂn&he case of young

conbl nat1 on
childrer fejow; P yearsi flagelihe pd acsinatesfentng fisstiime %Q;a“ﬂfé &qflisease eg

mflPanao Ebrhg%‘io %}ﬂ%é@ i 'aHHﬁnlétblkﬁvoO%ste'stf e Qémé APBEIKISN for that

. I'n one aspect early proteins
seaipnh The sgqono\gjosgrofgglo\t @ﬁm@ggmpq)%tl &tﬂb gons‘lftqr% @a ‘composition for

flrs?k_%&‘g':atlbﬂ ﬁ%yme%|ﬂ§t%reoocﬁurfﬁ§3fh@8nfg6§|b%mﬁrr@hﬂhm reBPonse and

hi s i ncl udes risin

is adasiugiehparsced-kypioally te/secandrggse; of twéoraefp%ta" ig given a few weeks,

| gl ! l6ARkE: he first
o WSROI, o' £AFL ol 4,088, Uy, AL o

dowct;rhgpgsmstns YMUNG SysHeM 4 BEEPSlye 05 PARRY geprnsive individuals.
conprise the early proteins E6 or E7 in fusion with a
protein D carrier to formProtein D - E6 or E7 fusions

Thig.dhe Pragenignvesttiop glepiralalesdn ¥se At eRIMPOSHIONCOMANARY ons

}_R/gﬁ aﬁﬁgeﬁaﬁﬁt h L2 (WD 96/26277). Aternatively the
8 early proteins E6 and E7, may be

pﬁb@@rﬂ"é'@i“"ﬂﬁ"&?”&'?\@j’! adiwans@de, such as a Protein D
E@)%b fipgi on. Such a conposition may optionally
contain either or both E6 and E7 proteins from HPV 1
wherrin sid  qi-ipyeatero prulsions compiisasn apmetabgligablenally & ﬁt%’l and an

enﬁﬁsﬁfyh‘@' &5k At e matufdodb et arPinfhlfogehléstMpdeitdh efon inducing an
[ =i n-wat er enul si on ad{ uvant conponent The adj uvant

Ime@n‘g@QMBﬁelbnespwema@ﬁ $aithartigeai ns an oil -i n-water

enul si on adj uvant, preferably said enulsion conprises
a netapolisable oil in an anpunt of 0.5%to 2

t
Theoipyentipg| alsR: felaisd AR Megas ¢f Fkgne a8 B Moo D 1-cell Fesponse
aglaﬁﬁ@ﬁén Z&é’embohfbhgi% dbliveRAy sbniBeitehTofprikiags than 1

I'n order for any oil in water conposition to be
s(ﬁ)@a@ngg%@nﬁumn admini stration, the oil phase of

t 1y RBilisiviersanslifom Basvar? as AERiIN @@m@dnmoabol i sabl e
zcl) D‘_I'heereanl ng of the

In a specific embodiment, the administration of said immunogenic composition
alternatively or additionally induces an improved B-memory cell response in patients
administered with the adjuvanted immunogenic composition compared to the B-memory
cell response induced in individuals immunized with the un-adjuvanted composition or
with a composition lacking one of the two components of the adjuvant composition. An
improved B-memory cell response is intended to mean an increased frequency of
peripheral blood B lymphocytes capable of differentiation into antibody-secreting plasma
cells upon antigen encounter as measured by stimulation of in-vitro differentiation (see
Example sections, e.g. methods of Elispot B cells memory).
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term nmetabol i sable oil is well known in the art.
Met abol i sabl e can be defined as 'bei ng capabl e of
whedoagotinensf or med by metabolism (Dorl and's PCT/EP2006/002838
Illustrated Medical Dictionary, WB. Sanders Conpany,
25th edition (1974)). The oil may be any vegetabl e
In @i stjll furtber epdcificaainipadiment, the vaggirtatien ivdthothie, caiosiiion dor the first

vaBShatl bl o et BE oS0 okt SAREECR fopdReld
common sources of vegetable oils. Synthetic oils are
Pré‘ﬂeﬁﬂ)l agd; l‘)flmgFHvé | Nt *F%Iag@ﬁﬁ@ N%%@%? is ogtalned in an

C|a val able0|lss
lmmun@qa@ﬂprmwdtsub@pbwoy asLAn elderdy indivigbel, rtmlheableastu@ 55, 60 or

e

655gééﬁ’§ %§5%i%§’2@ |_%rxaar}ngtthlt oynger. tBari 25 2695 01; age g\gtgse(}i high risk
m@t@éﬁ@)dlm@ mmm«ww@@ ahilel unsierdhe age pbiwed i n | ar ge

quantities in shark-liver oil, and in lower quantities

in olive oil, wheat germoil, rice bran oil, and
Thedpplicanis, have s@ppisingly &ur@rthy’t 3 oif- @rw@er einuisfopradjisient gomprising
a hUSbdliBHRS 0B SIBRHHrBNEN | SndsiffRicAoht> A Cad MPEYs sffective in

virtue of the fact t It n-n ermslatel
profnetingntThesl segrrongelie Aine iromupeep@Rrantigeok hum@nhpopulation. As the
Ap%ﬁéédté’ﬂfavf %ﬁ%n&%t?f?&)mﬂlﬁﬂza' rRihisH I bpﬁ%nﬁfé d§§e of the

are wel nown 1 n e art ave een sug
imgwinageTie ForaRosilign ok first Wﬁomua@r@sermo@gg@mvemn s capable of

préadidd Béfar- s%‘r'd) Bﬁb@éc‘{ iof,N&s 5@%%?%? l{)ys | &rQRldted §f &6%%?6” E:'r thiluenza

an anount of 5% 20% concentrati on
Vageines, fvllﬂwnﬁer%vacpweﬂ@mﬁgwa@}elnﬂt@r@an@@shum@h elderly population, than

doBS elfn@r%ﬂcihaﬁ@n aiuBh @f-a jUQad‘ité&’ %?f/O\IQEC}ItI@eTFth@éImed %oguvanted

vol unme, preferably 1 n an ‘anount to 6. 0% of
formyliation\kasualso haenaakip deiinduceeaib dapipved  CR4d-cell immune response

agHﬁEﬁhﬁuén‘%ﬁbﬁrﬁs Qéljnpé@d 2] fﬁ%?l%tainﬁd Q\ntﬁ'tlﬁ@hn éﬂp%ﬂte&’formulatlon This
about 0. 5% 3.5% or 5% of the total volune of

flnglﬁgﬂ:ﬁa@@rﬁsgoc@@tﬁg@gthﬁndﬁcrepw@ﬁgpmveggﬁqubvaccmatlon or infection

wseém%qhm?&a atnhgeﬁ'@bi?ﬁ&hl'es Fir@eMhdre! hidHRS Mo bé‘ a§soc:ated with a
final ampunt of 0.5% 1% 57% or 5% of "the t

CIRRSHEPRONGIVED RS, il A rtghati %bllébﬁ?)égsnoné ragamss:weﬂ%rm 'S)f'ltelﬁ‘éa strains.
Thid |Wr6\7éﬁﬁ‘b§;5or%%a§lr @es?ié%taﬁ%eﬁéﬂc?ahh% &4 iﬁﬁﬂﬁo-b&ﬁﬁl‘&dlé@a human

have a snmal oi | oplet size In e sub-mcron r%r;ig
poeulat'%tbﬁlgphterﬁethareési@rlétpoawaw (#9150, B8, 6% BBHearmefRge1any aksve) and

in PaRicEr tABfigrP ek %rlcfétPIWpoiﬂu@iénf ‘Tﬁg‘ ha§ reulbRP rétlicing the overall
di anmeter. Mst preferably the oil-in water enul sion

merBidityj ang @qrtanWoﬁt%t%ﬁdoierﬂ“Bmg AMergerqy pdoyssipns to hospital for

pnleﬁltnSﬁlﬁ' and éfh%r uﬁﬁ;%niah% ﬁlﬁ@ssﬂ"‘erlsf‘ Sty aBb &le ofBERefit to the infant
preferably | east 80% b éel ntensity are | ess than 300

pon\apqp &peA%tSeyearﬁDpr@feﬁ@tgy K ¢ vaar§ ehggebdythgrmore it allows to
indueb &NSDA Y &HIGespbns8 VHicANI &t pbrihib® iR @MeNBXy! Biill present one year

after the first vaccination, compared to the response induced with the un-adjuvanted
formulation.

The Inventors have also been capable of demonstrating that the claimed adjuvanted
composition was able to not only induce but also maintain protective levels of antibodies
against all three strains present in the vaccine, in more individuals than those obtained
with the un-advanted composition (see Table 43 for example).
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di aneter. The oil droplet size, i.e. dianeter,
according to the present invention is given by
WO nioenailty. There are several ways of deter m nP@EP1966/002838
di anmeter of the oil droplet size by intensity.
Intensity is neasured by use of a sizing instrunent,
Thasii inastlllyamothety ebodimentg ine s:dmhe@rdonmosiuom imcapaie of ensuring a
r 0 b e er
pe etéa/l@ Qgrr%ﬁé%o%?éééns %gtaﬂrs ﬁ‘rﬁc%%e urtégl glg@'.%ns\é h . particular, by
pefSisienmiecit id m@anidarh |Hlsantlp@@351rtnmlme yesponse wﬂmhelsmapébbh@f meeting

Wﬁ@%gﬁé@e’gﬁ gﬁr F(ﬁgenéo%o @?g?er&ﬂ)l? Q?t?rﬁ&%ésq rdhﬁ‘lgnths after the

vacrifttition o naparjicary éhe pleinssl wnmse;rosn i6 yablentheindyqeDpioteciivg levels of
u o,
anm{r’c}orbs |F R@fﬂﬁwﬁ@%lg Zéslﬁt g@rlng ) L?(Se‘# S)If \rmeotl\{i?ga%opﬁﬂégg/% $90% of
lndnﬂduallﬁefop at leastlomerinffuenza $tvain,i mere;ablyﬁfoseltsirainwaﬁemtsn the vaccine,
t I | o
aftgla%lcl%& tﬁretehlﬁﬂlgthgmnglagg%ég{ ific. le prcﬂé@?éﬁé\{eﬁ of antlbggllles of >90%
areanbtained aauwt |6tmmthe|po$ietacclnetlcmoagalmﬁt a@ieamg& sy¥takply gwo, or all
e default algorithm
str%ﬁ%@%tghﬁp %ké/&n% CoprE)%Slng'lvl nstrunment). Mst of the
time, as the partlcle refractive index of a conpl ex
TS B I HELIR BppRable (6 B MBS dnd aigens s it has also
beaedemasstpatedw@r Hl?tVe&rElgElS}S earfrxemplgi MHki ng fromthis
di stribution. The oil in water enul sion conprises a
sterol. Sterols are well known in the art, for exanple
Theadhe pteseol inventiae lsokeletes ta e u@ of thsy camxpasfiios of the invention in
andfnﬁﬁun%% ordhib&E MRHRKinbR ]p Emﬁﬁ'&m ’SUW%% I?fi?ﬂ rikSadults or
tura é occurring sterol found 1 n ani mal
elo@rluean@ un ttad (reanyfaatie sefnan Wsmupogenie so@pesition for vaccination of a
-0 I
e B EES [RAPuaffoP BaNRRRE 38 s 2o sk aut or &
eldgiiy papulatiors. 01% to 20% (w v) of the total vol ume of
t he i nmunogeni ¢ conposition, preferably at an anount
of 0.1%to 5% (wv). Preferably, when the sterol is _
We hayedetenained thet use gfraacantigen W'tgﬁn itbuwatep emylsiopeasrerein defined
cafl %Tﬁe/fb?enéj cids€ 1edcie/ 9esB$n§e%a§r%¥ §|vaNé?'|t 'éﬂﬁgé?\f the
[ nogeni ¢ conposition, nore preferably at an anount
of 0.02% (wv) ina 0.5 m vaccine dose vol une, or
i vV, 0T-
Pr?fepa@@ fny éb4 ﬂ?&v'g’é‘g].“ﬁe%ggiﬁvgeﬁﬁ%y %ééu{ﬁfpéeﬁeoocﬂ)%T cell immune
re%nO@s@ pbtame§| iplRa-UnpdBpH svkipclpinvelvers theviadyalien PK@ cEqss-reactive CD4
r@épo‘?‘k@hﬁ bRl hQﬁé’hm%Hﬁthf@ﬂfsg ré&én%@dmoweelgss increased. By

sucmate Preferab 'P/ Patoco pherol is
crgqsse@@ﬁ’@vq feD4 response is meant CD4 T-cell targeting shared epitopes between

influenza strains.

For influenza, for example, available influenza vaccines are usually effective only against
infecting strains of influenza virus that have haemagglutinins of similar antigenic
characteristics. When the infecting (circulating) influenza virus has undergone minor
changes (such as a point mutation or an accumulation of point mutations resulting in
amino acid changes in the for example) in the surface glycoproteins in particular
haemagglutinin (antigenic drift variant virus strain) the vaccine may still provide some
protection, although it may only provide limited protection as the newly created variants
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an anount of between 0.2% and 5.0% (v/v) of the total

vol unme of the inmmunogenic conposition, nore preferably
wa@eooanodamunt of 2.5% (v/v) in a 0.5 m vacci nECHBB®06/002838

vol une, or 0.5% (v/v) in 0.5 m vacci ne dose vol une or

1.7-1.9% (v/v), preferably 1.8%in 0.7 nl vacci ne dose
maycisgage lnByumvc—yyn@fcedlbdrnnpr tréitienra, infeotiureen vageinalieh. dinligenic drift is
reég%n]}:ll{)l\é Fo"i'l %FF%P’GEM&dtHaW&CEP%ﬁ&a Cn‘?tgtp%ﬂdérﬂlc\"’éé(r&gé (Wiley &

OW Ng conversion o2%
Skah@h aeaa?c wpwe FeV. B@ﬁl@@m P&t365r3943 Buwuindugtiontoftcross-rgagie CD4 T
ceﬁs\%%}/m@é QP %Qﬁﬁ%ﬂﬁ%&htﬁ QRG §Y 56?’*;563: ron-la? eFhé)|n|vet'1t|rbn\"’55ht fat it may
I'sion Turt e an enu agent
pr@ﬂﬂﬂ alse rasg- mg’r@guor’mg{y other mog@pqot@nogﬁgalﬁgmhﬁte@poggug infections,
|ﬂfe§ |9ﬂ@&)ﬁ é\@bg l%%u@ﬁlaﬁrﬁimﬂﬁ'éﬂiﬁ%fﬁ' Whiét? Epé)gérta'nf’ge a dnft of the
vvf fSera present at an amount of %
mfluynwe Btgmn conrajned IPr’tb¢ dnmatoganic epmpesitiann Thisemay Het ftsivantageous
wh%nﬁf( dfﬁln%@raﬁw"\'é WiricUre tbﬁﬁa&ta? Q)? 'tJ cér [Metissue culture,

ylng agent nmay sul oxye I ene
rergisting ﬁ@usmﬁ@dré@ﬂ@tr@mwgrl@@) altermatnge s‘lﬂ'@may @Iso be advantageous

wH Hbtﬂw? %BV\EE’[ ré&:&ﬂleé dﬂflrs‘{%?lg' 4 8edfReyaRIN4 05 r§II ﬁ‘l%nt:hs/o or a year

m vaccl ne gose VO
ap@@naad ribe gnfesnzay stRimm iR dhe smmunﬁggn@tq%wogwe@wseé for a second

\%?M@Eta c'irnfveﬁ'ﬁﬂf:&%ﬁ 8fthe '%trQﬁ’n u gg%‘th%%oﬁ‘@ggmgr( Used for the first

e oll In water enul sion adjuvant
vagginatiosed wit h ot her adjuvants or i mmunosti nul ants and
therefore an inportant enbodi nent of the invention is

an oil in water fornulation conprising S%lyjjal ene or
Pregligicakdatagivan dn Example dofor examplashew sl alility|of theneprprgsition of the

mV%Qg?nT he Eﬂitéct'd@a}ﬁ@f ﬁéteﬁﬁ?ﬂléirﬁ[]eﬁ%\’ m?écﬁ@n ‘éﬁ&‘td?éeﬁsé R@hs8essed by

ecit ol l 1 water w |
bogy igynpeyature mclpws@ylp %%T@RJQPWIQ)T helde teust far t%ptm@l drials data

oblditsed i Wg,ﬁgfl& Sefpesition, from2 to 10% al pha
tocopherol and from0.3 to 3% Tween 80, and may be

produced according to the procedure described in WO

In gﬁétﬂiglzés(becf) 5i&he b%@leﬁt lh\b%tlbﬁtﬂwgre% f?tﬂﬁ&é'd%@ usé‘bpﬂ% composmon of

t ocop herol 1s eq ual | ess as th DTOVI des

th&rtﬁlwe@ttoaﬁp@pr@mtl@n agam%wyﬂctmscbpms?@s@/@w?ﬁ L %eémgetnavhlch is a
vaFlér‘ntCHfQﬁ'é %)_ath'aﬁé!n fomOwRiEh RES afklen ih e ﬁ?%@'&’@ﬂnﬁoélﬁorﬁs' @4fbd. Also

he conmposi tilon conprlse an addi tional

ey seve b (e QOMogTah & HorBARSBIIor pIolstBNcRgRNS: nfection or
dided5s MRlided %Dr a\athdgen %hTﬂcd’mMs@@% &flige WHioh 18 a variant of that in

non-t oxi c ivative of lip
the composition of the invention.

Variant pathogens and/or antigens suitably have antigens with common CD4 T cell
epitopes and/or B cell epitopes with the first pathogen or antigen, but which are not
identical.

Detection of cross-reactive CD4 T-cells (eg following vaccination with Influenza vaccine)

Following classical trivalent Influenza vaccine administration (3 weeks), there is a

substantial increase in the frequency of peripheral blood CD4 T-cells responding to

antigenic strain preparation (whole virus or split antigen) that is homologous to the one

present in the vaccine (H3N2: A/Panama/2007/99, H1N1: A/ New Caledonia/20/99, B:
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3D-MPL is sold under the trademark MPL(r) by Cori xa
corporation and is referred throughout the docunent as
WORs/10t1pri marily pronotes CD4+ T cell responBEFERINDG002838
an |FN-g (Thl) phenotype. It can be produced according
to the nmethods disclosed in GB 2 220 2 11 A
B/Semgidond/TA97) (see Examplexi! rAecaripgable dnoyéasedd frequency can be seen if

penﬁﬂel 1l b 3@@@' T-%%lfé' éll‘epl‘e#e lmat’éd vﬁ]it Ri3nA S’#‘aﬁ'{sa&g&lfled as drifted

OSI I ons
strann9é|ﬂ$N2xrA/§vm16Iy/5b%7n H1bl1éAlBelﬁmgmz/%sBuB/é/@maSﬁﬁh"ﬂ66/98)
particle 3D -MPL has a particle size such that it may
be sterile-filtered through a 0.22 mmfilter. Such )
In mosprastatif erdpharal bleed r ¢B4 dT-cellsnere® sestinpdated nyith rinfluenza strains
anpl I
cla';élﬁg@ ds Hnit §lpéu¥3 SHQIQQ \%?Syé%e/ﬁ:%%o%y t§°| o.ﬁ/Hoﬂbk@Hbﬁ 073/99) by
exmréﬁlethabﬁlsd iharedin nambaemlabie incoease fepwing (amcipptigier
conposition dose. A suitable amount of 3D-MPL is for
exanple any of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
CDiRT-celis thatare gble tmecomlzepg)th Q@nolggousqud cggted;jqﬂuegga stralns have
y 35, 36, 37, 38,
ey et Gettuony 35, 35, 3 38
(W v) per conposition dose. Mrre preferably, 3D MPL
coMTRWl L%)ﬂ&?%sua sl'farréHTbn%élffef"enz%f nﬁé/"/sff% PQ%{V& BE&?ﬁiehhﬁHH in human

dose. osition dose w ranglng rom

(GaldeutC oatsalm199& it domunoly 10(R):21hREaGeldes GMeeldaselWbeJ Virol.
~onDe . In a
70g7|) 2? er |r9 (e)nglr?‘%t)GMr%%tl %gs Ql\ﬁ’rgmggﬁgg gfeﬂr gﬁ%%oq?f 50 ng
of 3D-MPL is contained per nl of vaccine conposition,
In @ ngg%gm%n%ﬁm%rﬁ L a\ﬁﬁﬁ&ht@& ERPBsitid! nﬁgrtﬁf"er H@&@dlﬁcﬁﬂl benefit of
I ments final concentration of 4
prexidiog b@@eq\/[pr_ote@;loaoag%qﬁwcp@pngnstrgmsv\a@gh r{*@ve undergone a major

i
chﬁ%g’@'cﬁ g%trbaelngg%drﬁblﬁéddnyfor @xegnﬁe %et%@&r? 'tvgcg rdﬁ'l%tzésﬁé sp%%%s) in the

hagmggglgflnlwpqgntlgergqﬂshg&qgagmt é’\’n*%@ é%ﬁ‘ﬁﬁﬁ’%\é %ﬁ'IQQlﬁnYﬁécmes have no
efffc%f_onse to an antigen in a human. In particular a

suitable MPL anbunt is that which inproves the

i mmunol ogi cal potential of the conposition conpared to
othBeAHjiRdhtsyant ed conposition, or conpared to the

conposi tion adjuvanted wi th anot her MPL anount, whil st

bei ng acceptable froma reactogenicity profile.3D MPL

THeS cémpdlitich IleaBmprisenadditichal Ca ?ﬁ‘/ﬁhl‘éatswﬁ)l@fsubh Risd TAL-4 ligand
The present |nvent|on conte es use of

adijlypRigh| @ T ROAN-foiiga rgsivativep) %fc dipigk  Ap- Riitable nEHgdi nligands  are
lipopolysaccharide (LPS) and derivatives, MDP (muramyl dipeptide) and F protein of RSV.

Synthetic derivatives of lipid A are known, some being described as TLR-4 agonists, and
include, but are not limited to:

OM174 (2-deoxy-6-0-[2-deoxy-2-[(R)-3-dodecanoyloxytetra-decanoylamino]-4-o-

phosphono-B-D-glucopyranosyl]-2-[(R)-3-hydroxytetradecanoylamino]-c-D-
glucopyranosyldihydrogenphosphate), (WO 95/14026)
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| i popol ysaccharide (LPS) and derivatives, NDP (nmuranyl
di peptide) and F protein of RSV. Non-toxic derivatives
w@boobitmileh A, particul arly nmonophosphoryl |i pi dPGI/ER2086/002838
al so contenpl ated. Synthetic derivatives of lipid A
are known, sone being described as TLR-4 agoni sts,
OMv2D4 Iﬁ)Fh(fi@tQ Ib)e—&%wﬁﬂ)ﬁ@ﬂ@cefr@ylouﬁetradeoaheylgnmbﬁ'toxo-5-aza'9(ﬁ) [(R)-

4
3 4@&3@%@5@@1@%%&59[ 661 A0bistd i brbPiodihic] 4 woso
/6430 laadiWi@]00/046Bhos phono-
b- D- gl ucopyranosyl ]-2-[ (R) - 3-hydroxyt etradecanoyl am no
]- a-Dgl ucopyranosyl di hydr ogenphosphate), (WO
O 39T A28y DM 284 9BP-3-BB) -dbdrpanoyloxytetradecanoylamino]-4-oxo-5-aza-9-

[(F%%ﬂj){df%eqr%gS%a%gyoxy Holiehh 2'%@?@9 Y 'man”]aﬁgdrog 5 fpRoSHIARA 10-(6-
amiridhedamdatd) (WO-Mi451@7hydr ogenophosphate) (W09 /64301
and WD 00/0462 ) OM 197 MP-Ac DP ( 3S-, 9R) -3-[(R

- dodecanoyl oxyt et r adecanoyl am no] - 4- oxo- 5- aza- 9-
Oth¢rRjuitgbley TLB:dy igetinda dare afon ydxampieo | ligepalysatchadr@ledand jtg derivatives,

WO
i RASBRERRAERTALE PRt BepPROARRARE) (10
conposi tion used for the first vaccination of the
AnB[h%?e%Ftaﬁlgvgﬂidgggtgﬁ WISntC{;bgf}g%' @%Bieg%ﬁein\rﬁ%%t 1sCP8uil A and its
derlwpesxsﬁub@m asapanin pleaentatiorm isolited tiemdberbonibrimerican tree Quilaja
SRR 2\{@1 Oémnguap\:&eds?g%‘égdnegsg D 'b& B@s\%&%ﬁﬁ%ﬁ%ﬂ f 48%4 (“saponin
adipwante’ pochiv.rigy die gpeamieiuisierschbing,svVakida Spingatitvedag, Beslin, p243-
t
2522&*}%‘@ oﬁ&ﬂh?&&uvﬁg?’ﬁﬁcomo i 5%8& é}g?ﬁt P%re%h ”?d’i’étg&’ by HPLC
whinheretdin ladjunantcaeiivtyewithout de toxicitp Bssaeiatea with&uil A (EP 0 362 278),
foroé)JaMOJE %qnde@?ﬁFL,p &%C%Zb?‘?qnldtaﬁaﬂuﬁg\’?igé a natural saponin
derlmmbantth@ hatk of @ulmsamna dnlioaswhicls ingluces ﬁ@&ﬂow%pxw T cells

(C?}#}Eﬂhp LilsSHd %QBTﬁw@m I{_?;hanreﬁ‘n?]b&ﬂ/ REpdriie ﬁgjfléjé’l?)?éfgﬁed saponin

enic co I on at “obtal ne
in ti@m‘om@(t okihe present invantisame conposi ti on wit hout
adj uvant or | acking one of the two conponents of the
adj uvant conposition. For exanpl e,
Particular formulations of QS21 have been described which are particularly preferred,

these formulations further comprise a sterol (W096/33739). The saponins forming part of
the present invention may be in the form of an oil in water emulsion (WO 95/17210).

Revaccination

An aspect of the present invention provides the use of an antigen in the manufacture of an
immunogenic composition for revaccination of humans previously vaccinated with the
antigen or fragment or variant thereof with 3D MPL and an oil-in-water emulsion adjuvant
as herein defined.

Typically revaccination is made at least 6 months after the first vaccination(s), preferably 8
to 14 months after, more preferably at around 10 to 12 months after.
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a higher CD4 T-cell response is obtained in a human
patient upon adm nistration of ani nmunogenic
W@ vposilti on conprising a split influenza viruBCDEP2006/002838
split virus antigenic preparation thereof together
with an oil-in-water enul sion adjuvant as herein
Prefiefaliye there inpravider! the usR@fr esponse i nduced after
)aéWé L@kl on of an immunogeni c conposition
(1 r?tegélhn%a split influenza virus or split virus
(2)aﬁl1‘t Olb@n/l/&ierp@ré\dalpaﬁﬂb'ﬁamher eof. Such formulation wll
in alﬂ}éa%ﬂgﬁefé?e YoiP&n fr%r%d@ghﬁd%rﬁpéé?ﬁdn 'f&f |ré\?d&élﬁa@ﬂ “of humans
response capab etection of l uenza
pre\mqsbp‘@@cwa@sﬁemtretae @ytlmowﬁ@@emtlorrv@n@ﬁdh%“sof fBrMPL and an oil-
in-ufdrs Rk 8 h¥oiAidinbgTunol ogi cal response
uce adJ uvanted split influenza conposition
of the present i nvention is higher than the
Péi@’éﬁ;P'ﬂ?@é 8sP@RSReigpduced by any ot her
r n-a uvanfsgﬂ) of %F)uenzg conventi onal vaccine, such as
(1)s%rbamtmef\ andf | uenza vacci ne or whol e influenza virus
(2)"&\*?8“ fﬁﬁmegeperﬁé'lébh%%! uBnt, B not exclusively, said
rove T-cell [ mune response is suitably
(3)0@3? Mled in an i munol ogically "unprimed" patient,
@ n%ngf&'é’tﬁé‘tofv"ﬁﬁ inﬁnt?ﬁ&g‘éﬂ%g%ﬂnﬁgsﬁdh lige ré\FchE\ﬁﬁon of humans
'S seronngeatlw he result of said patient
prﬁ\awahgva?eme df\wﬁbfae@@egﬁra@r Hﬁemgetmr(vﬁa@nté&%rﬁﬁﬂ D MBk and an oil-
inRAYAreh RIS adi (N HE b8 Helir defided] rus or bacteria _
containing said antigen - a so-called 'naive' patient)
or, alternatively, having failed to respond to said
In @"Hréfg?rgd BRBBAIRTERE W RUSKtonNoviday BV @e usbr: T- cel |
| mrune response nmay be assessed by measuring the
n(pHseyandigededs produci ng any of the fol | ow ng
wcaﬂanﬁ-wat&eénh@sneﬁ 9%&]%@,%@ | east two different
tok| nes (Ch4 TNFa) cells producing
aC | RNMPLCD4oL and anot her cytok| ne (I1L-2, TNFoc,

n'iﬁ@g}nanﬁfﬂc{lﬁe péfoﬁHCInﬁ}ﬁur?d ehRagbm bs@orﬁrfgr &B\%d&ﬁl’éﬂon of humans

cyt oki ne (Ch4 i ce pr.oduci ng at | east
Pr?%‘h\‘ﬁ?"ﬁ‘ﬁtﬁdﬁ'@fh %%H ngﬁe of ragr@entmwaﬂa@rﬁmw cells
produci ng at | east TNFa and anot her cytokine (IL-2,

CD40L There will be inproved CD4 T-cell inmmune
In aespgeiie @mmewe@éﬂh%cwewmfer kYpCQHation sulkaRly ghares common CD4

T-63Mf &itopes withlthe QSmFBsnﬁoH"u@lﬁor 1Rt vadcRinafi¥h.Nth this respect it is a
adm nistration of the adjuvanted conposition conpared

copgidered axyariant Qfitheaintigen é’ﬁe@ Kefirginegainaicint ed
conposition. Typically

The immunogenic composition for re-vaccination (the boosting composition) may contain
the same type of antigen preparation — eg subunit/splittwhole inactivated virus - as the
immonogenic composition used for the first vaccination. Alternatively the boosting
composition may contain another type of antigen preparation, For example, for influenza
the first vaccination may be with a split preparation and the booster vaccination with
another inactivated influenza antigen, such as inactivated whole virus or purified HA and
NA (subunit vaccine). The booster composition may be adjuvanted or un-adjuvanted.
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at | east one, preferably two of the five conditions
menti oned herein above will be fulfilled. In a
w@asbiteuher enbodi nment, the cells produci ng al PCT/BP2006/002838
cytokines will be present at a higher amount in the
adj uvanted group conpared to the un-adjuvanted
Foyrinfluenza therpmea.nk&td/acts&ﬂ Foeatéd compasitionr e obes & uasbf'é-Ré@® given
\Y;
|ntlk%\¥nngulglﬁg%j %gﬁﬂﬁp&yt P% Ehrgtgo h@%ﬁvﬂéf §|9ﬁ‘t\/|r|oﬂ eﬁ‘ﬂlbbl%‘prepared
froadhe iV H@rraccormnendﬁd@tr@insgif ¢headappeoriape tmﬂwﬂzw sSepseik
extrenely relevant for exanple in a rapidly evol ving
out break situation. In certain circunmstances,
A wariantinay ef an antigere whigh ghayep idommem CLu Traellt eRitopas dgenerally
corqgldé’rga'%tge d*ﬁpéﬁi& ﬁﬁte('lfﬁgﬂfé’ r%c agaeﬁﬁjsg&t [ Py S‘meair -Eell receptor) with
the arftiggaiczecompasitionysee ereth@fflrshvapcmaiload huthwiicle is mtd entical to that
same conposition for that season. The
an @%Ecﬁ%d?ﬁopcgsg%& sai d same conposition (stl Il considered
as 'conposition for first vaccination') nay be
o ni £
Ar@ggﬂpr@n an%' Igrgrfg‘g g\alﬂtéhfsffé?e%%ﬂgg\ggﬁbe\g g{:;f@&?@nerally considered
asswitigenic deisemioants ecogoizpd and bownd ky ﬁelbrepenwm/e/@mhe antigenic
t . S
co\f‘l?\ipgagi@#tus&gq r“f?'{% ng t@ae(?':lr{ 8er|8|r5§¥vh|§g\;|§%§ id g&%eﬂg tlha{5 antigenic
compesitigirune system i n unresponsive or poorly responsive
i ndi viduals. Thus, the present invention also relates
to use of a conposition conprising: (a) an antigen,

T aeltiard B eall epilopes mayt leg pearidted oping dpennigves waloknayin Bohe art or
inf¥frid l‘:r‘lrlﬁ'lh&né?%éhoﬂéés ué?n Eﬁﬁl @é@"ésséié%'&rlﬁ&m?érbﬁes a

nmet apbol i sa aste and an enul sifying agent,
in the manufacture of an |rmunogen| c conposition for

Sdld‘glyﬁf W&e@ﬁmb%‘h% a%eﬁér&lﬂi/ Eoﬁmﬁﬁé&rh?%a@ éhé‘%etﬁﬂil@able oil in

e Invention also relates to a

anj ammt 060 &f Iongi% vithedpial Yolemp) anobaﬁsowb@roa@ﬁ <?f§’t’h'%{hat least 70%
by%bh&@/fha%'aw(ﬁes?é@%f L ey ¥umf @ conposition

conpri'si ng an antigen, and (b) an oil-in-water
ermul si on adj uvant as herein defined; and (C) 3D MPL.

In Ia?ﬁﬁecﬁf&e&hfaécﬁmgﬁp@g lrmﬁeﬁza tthe uﬁﬁiﬂh%eﬁé 8bhp8sifdn foRirBvaccination

nogeni ¢ composi t
(also called herein below the ‘boostlng composition’) contains a split influenza virus or

split virus antigenic preparation thereof which shares a common CD4 T-cell epitope with
the split influenza virus or split virus antigenic preparation thereof used for the first
vaccination.

Generally, for all antigens, a ‘common CD4 T cell epitope is intended to mean
peptides/sequences/epitopes from different antigens which can be recognised by the
same CD4 cell (see examples of described epitopes in: Gelder C et al. 1998, Int Immunol.
10(2):211-22; Gelder CM et al. 1996 J Virol. 70(7):4787-90; Gelder CM et al. 1995 J Virol.
1995 69(12):7497-506).

In the context of influenza, a preferred embodiment, the influenza strain may be

associated with a pandemic outbreak or have the potential to be associated with a

pandemic outbreak. In particular, when the vaccine is a multivalent vaccine such as a
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alternatively or additionally induces an inproved
B-nmenory cell response in patients admnistered with
w0 b@sadjiuvant ed i rmunogeni ¢ conposi ti on conparBCI/EP20061@02838
B-nmenory cell response induced in individuals
I mmuni zed wi th the un-adjuvanted conposition or wt
bivalenpersa trivelent vaskinggaidaastsmersiiain inssenigs a2 B@nqembc qutbreak
or ﬁéié %%?Héerﬁ%moﬁé ééé?)erate%f‘witﬁrﬁrﬂé\‘@&n% SRHARAYN. Siflable strains are, but

I's 1ntended to nean an I ncreased frequency of
notqdmneplﬁe{waIH%@ H7Ny &2 ppe §l1Mdpabl e of
differentiation into anti body-secreting plasm cells
upon antigen encounter as nmeasured by stimulation of
Typieellyi &r oester SPBWOPIEN. oWhekee disesha ffp| divesle &t | RSN geason, e.g.
apﬁ%%hfé?é:iy Bhe n‘g‘éér%?l@F the fﬁﬁ'lhﬁ\uﬂ'@g'@fd’ )cohm%oéitléﬁ |'I1hle bodstehesmposition

Specl di ment, the vacclnation

maycHgsdeg givemevasy subreapentyear dird, mmhohﬁh \é%ﬁcwa?ﬁ aed s fputh). The
boSang%'?ﬁHd%ﬁlbﬁ rfgjé&@&ﬁhé’gaﬁb%s% firSISRPhSRitioRT Sﬁfeﬂﬂsbhb(e boosting

sal d i nproved T-cell i mune response is o é
composition erniaine arEIaIRios aBtigans; @eparatiahingeetion whigh s 9 Wriant of the
strélp%‘éh%@]' usebi¥H th&tifsYvacinaf@st 50, 55, 60 or 65 years
age or above, or an adult younger than 55 years of
age with a high risk nmedical condition ('high risk'
Th@%iu‘ehza ot n%hhhﬁbéﬁmnﬁogﬁﬁoﬁﬁged)fn reVébcinhién preferably comprises

i cants "have surprisingly found t

aniduveRt @B PIHRET Gﬁ‘uﬁﬂm\%l&tﬂbllbeﬁﬂﬁﬁ%rtq‘?a ahove. The adjuvant may

be”&ﬁ Qﬂ%-‘v@?&' EmAkibn #jSlaff @k MIEinasb&BUESdCki¥ed) OwRiBR NS , preferred,
3D is effective in pronptin Tﬂgell

opfenalii PS80 ApdiEARa ediuamesYCR Sy iGanc\sUigh gs SDMPL or a
sapBiih | GFadySodaneingl aRaé bdiliesht 50¢h ADAUREBE 8xanihe.
admni stration of a single dose of the inmmunogenic
conposition for first vaccination, as described in the

For BY 8Ride?B df theCivaHibe rélf/a(f&rfavbﬁ bOlﬂaHl&ﬁﬁrtoﬁlbes any, preferably two or all,
sero-protection, as assesse the correl of
of herfallewinga (i} an IMAFVad LA v%@en%eeégam%tltﬁ fﬁﬁnza virus or antigenic

prérYRIC IR df 0Br B hprovdd BeBgIR meaty héémjhs§|dieo’ ify yan improved
popul ation, than does the vaccination wt

PRI PERRE SEOTRANe 1 e MAIeTh SepPaTe B o ek A gt vaceination

wﬁhofh'éuu@hdjg\r/hrﬁétﬁ spiltSefiUeRes vabs QJr tspliti VielisCantiyenicnireparation thereof.
CH4 T-cell |rmuneres onse .a igﬁ‘tglnfluenz

PrefgaRly e B RIR0IcabieaPARRES I o -V tioton wih the adjuvanted

spfitifuémtal Gfus dhbgit fviridi itigeae ﬂa@pa@émﬁtr@?eiﬂ asi hévelndefined, are
i ncreased responsi veness upon vaccinatjon or infecti

NiGHEE A5 185 AR IRPSAYES ARBRASER] BONSERT he HENPRENFINe! Wi he un-

adiUVaftedB¥ombsstidie Perrabiptg MWrhiindogical responses induced after re-
CroSS-responsi veness, ity to res

vaggiaatinsy Wih 3 Hp- e\dIWP'&t@h’z grebf?rﬁglyn@%t mﬁuenza virus are’ hig IHer in the

population first vaccinated with the adjuvanted split influenza composition than the

corresponding response in the population first vaccinated with the un-adjuvanted split

influenza composition.

In another aspect of the present invention, there is provided the use of:
(a) an antigen from a first viral or bacterial strain and
(b) an oil-in-water emulsion adjuvant
(c) 3D MPL
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This i nproved response nmay be especially beneficial in

an i nmuno- conprom sed human popul ation such as the
webkaenbot1popul ati on (eg 50, 55, 60, 65 years OPCHEPR208610D2838

above) and in particular the high risk elderly

popul ation. This may result in reducing the overall
in ther hieolfagiuan of Adrimalunogeniatcompasitipn éureproieqtion: Agaigeinbipctions or
o0} BNy P pcRrel Qe UL Sl oft i Tist tain, |

the i nfant popul ation (below 5 years, preferably bel ow
Fo% f% Pbr ﬁ’ﬁﬂ@énzaFH{eLQ& L& cBm?BEnﬁBF of thd ﬂﬂ/ﬁﬁﬁonals%able of

f esponse whi nor e sistent in g.

mcmclrlgl am@t@érnrotgei@ny@gﬁm%tfdrétedt ﬁéalmu (thet Inﬂa@?ﬁanatfal@ﬁrom the next
mel%ﬂPé"é@é%ohchnh}:?aré@ﬁ)OtﬂQ ?ﬁotécﬁﬁﬁ BHretfeh rE)z;tt}tfla'econtrol vaccine.

un-adj uva ornul ati on I nvent have al so

been capabl e of denonstrating that the clainmed
InfiGUri2 P SrSRTRAY driRRntdfereBl © L0 not only induce but

so maintain protective levels of antibodi es agai nst

aII three strains present in the vaccine, in nore

Fol %h%iogfﬂeﬁssc Rpfsid %S§pli@mfﬁ|'eﬂféj vitid |8r tsBF?t Mﬂjsaéjr\’t%@ﬁl@dpreparatlon
sitron (see 3 for exanple). I n’st

th%fﬁ@ the rCO_é\PQ%ltl@ﬁTl@rﬂUltab'M @moaalﬁeuordawﬁweﬂtﬁ@ﬁh 2§ b@@iﬁ&ﬁpétﬂvalent
orQ:[1 ﬁ@ﬂ%éﬁtn@r?eﬁsgsﬂgétﬁm |HfIﬁHHibevfrt?§ BP'%EI% \ﬂﬁi@' aftigenic preparation

uenza rel ate I sease. |In particular
therepldp drivaleng o quadgvateninhaving M anfigen B@Gythrmﬁ@enb@waﬁ%é strains.
whi ch is capable of neeting regulatory criteri a after
at least three nonths, preferably after at |eas
Opitonalsatdeass one sirains assnsiateshwith g Reademic puibreak ﬁé has the potential

to@,g%g&qiatg@mﬁ)glﬂahgémcsou@&g&to i nduce protective
['evel s of antibodies in >70% of individuals, suitably

in >80% of individuals or suitably in >90% of

B '\Nél* ¥ S’é&b%uﬁgrduﬁ‘ﬁqg n‘ﬁ@ﬁbalﬂéﬁué péliceRn %\%@ﬂiaa\hrﬁhses circulate that are
eferably for all “strains present in the vaccine,
1

y
elgfetdeto mow den th%p@éewﬂm idemigy Ehes Migleser; Preachameng people with

vaﬂﬁﬁl{ RUbIS\E |rh|ﬁMﬁitySfrc% i¥BétdAe Gafier I|f€9§8/@haén%u%%@'d%ﬂa period of
at 1east 6 nonths post-vacci nation agai nst at |east

usgaly, 2 yaD | rgromms the sglectian phnAY syaBSdRRt have ghanged enough to

ca¥igé ﬁh %m@ﬁm)a@anﬁ h%ng Tﬁ@é&érél%‘pﬂﬁﬁoﬂ“tﬁ@ prdtesy &eAmad Qntigenic
icable to ot di seases and antigens as it has

d”ﬁFso Dﬁﬁev\ar@@%mxf 5@&@ qierenipimpants g@rf&ﬁe(rgrétecmwm@s regions,

cotthribs or SbmtmentsieaRy 8%EPdari AMROGH 6Terdetral flaaé BeildvefdNSmpact is
use of the conp03|t|on of the rnvention in an

ofiemfilAtRY o RpPLBPH s rMiAUSH7ai RANdaRICSHRCCHiSpen ? HRWJGYenZza Virus
appeafdl ahaihss whRAUkieS dfman population has no immunity. Typical influenza

epidemics cause increases in incidence of pneumonia and lower respiratory disease as
witnessed by increased rates of hospitalisation or mortality. The elderly or those with
underlying chronic diseases are most likely to experience such complications, but young
infants also may suffer severe disease.

At unpredictable intervals, novel influenza viruses emerge with a key surface antigen, the

haemagglutinin, of a totally different subtype from strains circulating the season before.

Here, the resulting antigens can vary from 20% to 50% from the corresponding protein of

strains that were previously circulating in humans. This can result in virus escaping ‘herd

immunity’ and establishing pandemics. This phenomenon is called ‘antigenic shift’. It is
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el derly, and in the manufacture of an inmunogenic
conposition for vaccination of a human
WO povanarieconpr om sed i ndi vi dual or popul ati on, BCIYAPZS6/602838
high risk adult or a elderly popul ati on. W have
determi ned that use of an antigen with an oil in water
thaurgt Hiabat lagstiie thel past pandestics havegessarrad @whan @ndefiienza virus from a
t CENE L
dlf%‘?é?}ﬁ élp)éﬁfa Eg %%E rf‘?tta ?o%ﬂ'{e |ﬂf\féesn§§:\]ﬁgg§ r]'lsalajscciqrossed the species
bairigsr Bvasigh @msas bave thenpeiaetial de sorasd v flanean tonperson, they may
sphR SRk Mﬁrﬁﬁ%&%fﬁ{%tﬂs’a@ré ?@as r! féng% gné’emlc For example, in

Cross-reacti ve onse. IC1
196 éAsiam i pastiemicds\gruse e iheé%mwbtwl neslap@d Hﬂblﬁ e/srysfas that had

be@% cn%ﬁlQﬁ@ frﬁﬁfet htRan ?qu Qiﬂé@ ak %#FQQ‘B @Whan The Slidus was first

etin ared epl etween I n uenza stralns.
Iscﬂaied i Tiig Hart¥aand Hi2 MAamgrevens aatigeitn driff hetwgenz1Q57 and 1968 until

mé/ @I‘AC\}véke g?-fc@d ;ﬁfw@éé g«ﬁf feGid Mg tpaﬂaam@gey B eerlfg_%ﬁéé Bthe H3N2

tral ns uenz VIrUS t ha ave aenag ut’t ni ns
mfb:enga rﬁubta/peaﬁttergwmcb #eaNgcNar eantinued twﬁs\ﬁt ﬂl@ég with the H3 HA

Nhﬁﬁﬁ% Ly (8o, Fgld%ﬁ-héigﬂwfécﬁﬁbﬂ%b@e, gb)rus has undergone
m nor changes’(Such as a point nutation or an
accunul ation of point nutations resulting in am no
Tr%Cf'thu‘F&a&g% ldflﬂeﬁ{hewﬁ%r stfdiﬁ'i’lmtegﬁvé f tﬁ@%ot%Hfl Iatsecause a pandemic
| ycoproteins in particu haemaggl utinin (antigenic
ouéhrealf agearit egidaing au&vgha@mﬁggluw va@earﬁé taehe dppmagglutinin in the
ct u [ nRViyd
o) eSO BRSO sl 10, b RSty erare
ne@mp@asenﬂyhm it e rapableyoipbeipg travemiftaslz Roiizenially j iBnthe human
ogﬁla‘d@t‘r"“dnﬂeht i Bcho@Eﬁlb 65 Mumadlsi A hel hab@2BQ0HIR hiay¥ one which has
nnua em cs that occur during interpandemc
nobéxeiea@éﬁo@w inetheghigram eopulatigy for gihexiraded pprirthehiimse probably a
nuRfber ?@Aaecaa_&e dugHusd | HQ” O}f it Th&lp Be re?%‘é&ﬂn‘é& 1ietin -Eh&ehéss not been
provi des an additional advantage to the com;osntl
circyatinchipndhe heman papylatian bqforﬁagpr Q;(@vplgéisaﬂ-@oH or H6 Wthh are found

in ‘Eﬁr8§ Slnpefll‘l;ﬁafa 4dePihe thoRyN SF aﬁ"féﬁ&sa IHr?é 9%doﬁ|?>n3&fabﬁ§\‘}en the entire
het erol ogous infections, i.e. infections caused

poppledion has nef nrewcpwogﬂﬁeéﬁ%thmnwm andgs Wu%ﬂpgwly@awe toit.
a drift) of the influenza strain contained in the
i munogeni ¢ conposition. This may be advant ageous whe i
Carain parties pee 9engrally@han 'nf%fe%ﬁeﬂfrls&ﬂf Pegqining gpegiad é"thmﬂuenza ina

paPBERicOLitdaPoR! PRS! GRidr), ke ehidnietlly U 8nd rs@rﬂiﬂeéﬂllﬂﬂaﬁ BR particularly
use of a drifted strain.a working alternative.

hi's
sugggptigles Buty @aawaﬁﬂage@@lugp%ﬁ@wyt P@a"@vj yeoele aesc é|89e%t bsk. For H2
mﬁdée([g?é, A8 Paf of HeQsUbulABR ibBAT AR} 1968 & &l arREYeBSePFisi@ It is important

for these groups to be protected effectively as soon as possible and in a simple way.

Another group of people who are at increased risk are travelers. People travel more today
than ever before and the regions where most new viruses emerge, China and South East
Asia, have become popular travel destinations in recent years. This change in travel
patterns enables new viruses to reach around the globe in a matter of weeks rather than
months or years.
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apart, and the influenza strain in the i munogenic
conposition used for a second i nmuni zation is a drift
wo amsaetiistrain of the strain used in the conpPSI/EPING/002838
used for the first vaccination. Preclinical data given
in Exanple 3 for exanple show the ability of the
Thew figrottiese @roups efhieeaniey 8ire de a paiticder aee deli Yageination to protect
agR&EhALY Cln' Qgﬂdﬁegm SR{efibh | &Na Prfiab éﬁferﬁ?, & situation. Suitable

assesse erature readouts.
straio® @rmbumpt mmltel@ to: Hel 1§ BPNRHE7NT i Hﬁl\t%anct HF '&I 'S dat a

obtai ned in revaccination studies. In another aspect

of the present invention, there is provided the use of
Optiprallyshe semppgiicromay [seniaiv@ate thanftareepriansiesi ton example two non

{ g, three
pa@%@hl |@%Iirgfng S%ra} g{\]}fdegrglc gira;'lﬁp.gl?‘erg%’dé&%@fquﬁo wﬁ?%ﬁ&fﬁ'g? contain
pangrmigsitaing. t he first conposition is derived. Also
provi ded i ssue of the conposition of the invention for
protection agai nst infection or disease caused by a
In pdtirbereembedimantcibapnyentian splateattp gevaagiialion |r%glraevarwfw?h the first
va&fmeﬁﬁﬂtls 'rﬁho‘e :trP 9'“9'%9{5ln?lh&&aocforﬁﬂb%ltlbﬂvc%ﬂfdlrﬁﬁb alVRlak@Bhe influenza

ogens and tigens suitab have antigens wth
str@uarth@hcqubhpqteeﬁa"w QaYPe GpRaNdgAty evibpakand bgireygeadnationys made

Wltl}'l%%nlfchfaﬁflg BRLIRQGRBr £ pafiinhid 8fain Rk kR sifath. not

tica Det'ection of cross-reactive CD4 T-cells (eg
foll owi ng vaccination with Influenza vaccine)
coPépitdiid e A assi cal trival ent Influenza vaccine
admnistration (3 weeks), there is a substanti al
increase in the frequency of peripheral blood CD4

Th-lé ‘éﬁ% igehid Qﬁlﬁoﬁﬂlrﬂg réSa&N i EPRbse S’S?l@h@ A @RAYiRd! | iface proteins

e virus or It anti h I s honol ogous ta
hapm@g@lh’@'n@,(lég)a@ﬂd p@pr@rﬁ@qpéggi\lﬁ I’( isgkRown that any ditference in CD4 and

B fdIFanRpEBS %Meﬁ%ﬁfé?@rﬁlnﬂu‘é’nzé\'%%ﬁ@' l%ilﬁ’é‘ uséRBy B virus to evade the
B: B/'Shangdong/ 7/ 97) (see anpl e . A conparabl e

adppfiiee sREEONSE Of e ST LRE, P& BHERRr iBleg B nfluenza
vabdi¥atibneildlis are restinulated with influenza strains
classified as drifted strains (H3N2: A/ Sydney/ 5/ 97,
HIN1 : A/ Beijing/262/95, B: B/ Yamanashi/1l 66/98). In

CM‘T’Icreﬁgpitobé‘s Q%rréd)BﬁHﬁieréHt QxtlieREY sfFalﬁ§|hb$e 8kén |dent|f|ed in human
resti nul at fluenza strains cl aSSIf

ed
(segfor exaypplg; ﬁgldgq_@,@al APSB.rigklupecl 192) q:,g,@z Gelder CM et al. 1996
J VWdromgrengr boddd 88lePEvearerfioos ) Vifee 10bsled(12):na9R508).

no observabl e increase foll ow ng vaccination.
In a specific embodiment, the re-vaccination is made by using a booster composition
which contain an influenza virus or antigenic preparation thereof which shares common
CD4 T-cell epitopes with the split influenza virus antigen or split virus antigenic
preparation thereof used for the first vaccination.

The invention thus relates to the use of the immunogenic composition comprising a split
influenza virus or split virus antigenic preparation thereof, an oil-in-water emulsion
adjuvant as herein defined and 3D MPL in the manufacture of a first vaccination-
component of a multi-dose vaccine, the multi-dose vaccine further comprising, as a
boosting dose, an influenza virus or antigenic preparation thereof which shares common
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CD4 T-cells that are able to recogni ze both honol ogous
and drifted Influenza strains have been nanmed in the
w@e@saotiidocunent "cross-reactive". CD4 T-cel | PEPEPIPES2838
shared by different Influenza strains have been
identified in human (CGelder Cet al. 1998, |nt
CD4Amiuedl epitapes) with the 2 split Gafldrnzacuires: aaligen gyesgit \Firus| antigenic

oy B g il 1 15

adj uvant ed conposition nmay offer t he addltlona
vaegirgtibh of providing better protection against

circulating strains which have undergone a naj or

change (such as gene reconbi nation for exanple,

Th?%ﬁﬁ)%&tl&ﬂ‘@f e frfv@ﬁt‘f‘cm m§§’ B& 'a@n%)nlété‘reﬁ ibg QORI Héliv@hﬂoute such

antigenic shift) agal nst curr y avai |
asyintraderegl, hayeosab ed. flntls%twal @rhke rmtmwwawf sorm@cutaneous Other

deft Ftytéé A8 WERkn6QAR the@naddi tional adjuvants,
suitably such as TRL-4 |i1gand adjuvants or a non-toxic

deri vatlve of lipid A Suitable TLR-4 ligands are
Th%l ot . @9 ea%@%u{e@é)ef@r% 18 fhe \fuvRted ittflBnkdTEsARRAition.

and rotein of RSV. Synthetic derivatives
of lipid A are knovvn sonme being described as TLR-4

Int?&)%%@t §el1v§ﬂﬂls' HﬁétHgtesw%ﬁe PoRe NRhy | duithbig dadvive M) 7de used for
deoxy- 6- 0- eox - 3- dodecanoyl oxytetra-deca
mtrﬁgi)errgﬁl] w&l}/ew, ghort needle devices such as those described in US
4, éBeD@ H%H’Yémﬁﬂs] 5,328,453, Us BYsgr! QBBt @s mmwwlsammzss Us

ranosyl di hydrogenphosphate), (WO
/,41%‘@ 1 gib2pint(agigrmal yaccines may also be administered by devices

whw% 1||[n(t3)1éd&f@%ﬁ\fé"9¥ﬁ&?&¥|bﬁtléﬁ§{ﬁccﬁn§¥4eéﬂbniﬂld ﬂ‘ié”éﬂn5s@&ﬁas those
9 r oxyt et radecanoyl am no] decan- 1

desdrthegh &1 WOSHBHCS cle n5 By Ozt MSOMRIER  Letging by sietgyence, and
fuﬁ’cﬁ@n%q@l%%ﬂ@%hére@/' 9% Aabre 48 jét ||3]§ct|on9c@wce§m[kﬁc® deliver liquid

dodecanoyl oxyt et radecanoy! am noJ - 4-'oxo- 5- aza- 9-
vapgirgs 1. e dleanipt\da pdiawiddabiriestar ibvired akedle, vif@cfa pigrces the stratum

corrfiiully Hnagsreamias Rhat unldr (Lrchadnthe raroat Rl ||Gj¥,@ion devices are
01/46127) O her suitable TLR-4 Ilgan s are,

degaiepi 1 DA US Skt DS aod. 500005 B deus 5993.412, Us
5,609,845/ LSS, 9@931891@5 826,001, S BI38b @, 08 5 8mg7aUe 3/466,220, US
5, 33/9 1(%3t IUaSI 5, \é|12 335, US 5,503,627, US 5,064,413, US 5,520, 639, US 4,596,556US
4,790,824, US 4,941,880, US 4,940,460, WO 97/37705 and WO 97/13537. Also suitable
are ballistic powder/particle delivery devices which use compressed gas to accelerate
vaccine in powder form through the outer layers of the skin to the dermis. Additionally,
conventional syringes may be used in the classical mantoux method of intradermal

administration.

Another suitable administration route is the subcutaneous route. Any suitable device may
be used for subcutaneous delivery, for example classical needle. Preferably, a needle-
free jet injector service is used, such as that published in WO 01/05453, WO 01/05452,
WO 01/05451, WO 01/32243, WO 01/41840, WO 01/41839, WO 01/47585, WO
01/56637, WO 01/58512, WO 01/64269, WO 01/78810, WO 01/91835, WO 01/97884,
WO 02/09796, WO 02/34317. More preferably said device is pre-filled with the liquid
vaccine formulation.
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Anot her suitabl e i munostinulant for use in the

present invention is Quil A and its derivatives. Quil
WG@\2008/18018ApoNi N preparati on isol ated from t he BOUEP2006/002838

American tree Quilaja Saponaria Mlina and was first

descri bed by Dal sgaard et al. in 1974 ("Saponin

adj uvants”, Archiv. fr die gesante Virusforschung,

Altgg'latlve‘}?:t th%pr\/aeaﬁé \iéere{cﬁ?nls%?éd |ﬂtrar'i£fs4él§y a’%él)c]aw) E‘%V%accine is

activity. Pur
admetegdoca&"}éép B naspehagngsal a@laapﬁefqal?lwﬁhvutd@mg\ﬂnhqled into the

th I
Iu% ﬁq% dbglge;(kgé”&? %%%Sa]naﬁﬁgﬁ@%‘é \Ygirg I?ie@ﬁ% \Av/\rlll‘f\él'(s Eé’in%rs?ﬁ% vaccine
for(gasmyvn togshanas@pmrymeak afeag aﬁbwtmrd@hswaaﬂyr wﬁh\quﬁet entering the
lu @%\rk of Quillaja saponaria Mlina, which induces CD8+

totoxic T cells (CTLs), Thl cells and a predom nant
| g&a anti body response and is a preferred saponin in

Pr%ﬁéﬁe&%@h@éé foffint F@iﬂrﬁfﬁs étl?)\‘lecgtthémaccﬁﬁ% V% Hrldﬁ{g to the invention

ormul ati ons O een escrib ar e
argaPRrRy udeMiqep. pPuitebler pmnaereisly f auaiteblat navel ﬁraray heevices include

ACEQ§HP5 TMIB téﬁ hilindo P NhRiSS: - pra_ esé‘%ﬂl ﬂﬁ‘e GprAp \K)Igch can be
ein an

r esent nvent| on f or m of
ea@im lnhﬁleolmtert %ﬂﬁng@aml tbmfcys/MQm) eff'R’@OEY: &aﬁ:atth%@aaai mucosa.

NebaRssTs a@théﬂ&ﬁar@‘h@ﬁ&@erﬂeﬂvem' on provides the use of an

antigen int manuf act ure of an i nmunogeni c
conmposi tion for revaccination of humans previously

Prc\;‘i%%tl '%?Fa‘?/ddéMJeE fémﬁtr%éag 8% 8fe H&\AHEBBE which MRS b8Abrmance of the

her eo an oil -in-water enul sion
deal@je if/agidengndent EIPW th‘éfﬁf‘?ﬁ,séfe aRRied Y the ysep.ad bespdqvisgsjage known

asrB?Q&Lﬁ’é tHré‘s@r%‘d GoViEat %%Lﬁtfl IsSleldaB8d frbmSthe YiBEAk Qﬁﬁl'\@r%sa threshold

preferably 8 to 14 nonths after, nore preferably
pregsylmis arplied. 1@%@@&\/@9&%@'@ fbr egysiar dB|aghieva e gptiay Wlth a regular

dr@dl@tVélﬂa-edPFJé@uﬂéStﬁré%f‘nold(éévm%Q s%ﬁéﬁl@%? @é%l(f?)heaﬂesent |nvent|on are
[ -in-water enul sion adjuvant in manuf act

knawmlmrﬁhﬁ@g anil arecgegsobed f%rexmplerle\%@&m*&’@% n"‘ntE'?] éﬂrbﬁﬁ?» Band

EF5¢Y BQG‘%&’orH&ﬁ@dW&ﬁ B'_Q“' rbferdrieR. %Uchg)%ﬂrceé? ard &&ﬁﬁ‘i@ﬂﬁaIIQ favailable
variant ther eof MPL and an oilin- water emulsion

frogy JPLﬁ)féQrtGer@loEarﬁ Yee daeqiiberrin Bopyupery R. fihapaageytical Technology
EP6 igdpe1ddee use of:

Preferred intranasal devices produce droplets (measured using water as the liquid) in the
range 1 to 200 um, preferably 10 to 120 um. Below 10 um there is a risk of inhalation,
therefore it is desirable to have no more than about 5% of droplets below 10 um. Droplets
above 120 pum do not spread as well as smaller droplets, so it is desirable to have no

more than about 5% of droplets exceeding 120 um.

Bi-dose delivery is a further preferred feature of an intranasal delivery system for use with
the vaccines according to the invention. Bi-dose devices contain two sub-doses of a
single vaccine dose, one sub-dose for administration to each nostril. Generally, the two
sub-doses are present in a single chamber and the construction of the device allows the
efficient delivery of a single sub-dose at a time. Alternatively, a monodose device may be
used for administering the vaccines according to the invention.
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(1) an antigen and (2) an oil-in-water enulsion
adjuvant, and (3) 3D MPL in the manufacture of an

WO pevsnageni ¢ conmposi tion for revacci nati on of PCEIEPZ06/002838
previously vaccinated with the antigen, or fragnment or
variant thereof, 3D MPL and an oilin- water enul sion
adj uvant as herein defined. In a preferred enbodi nent,

Alfehativer emblesy“dd@mab/bﬂﬁénéommamceﬁsn&f routdlls &80 %ﬁie@rgﬂetd in the
nd (b) an oil-in-water emnulsion adjuvant, and

a
Pregsint YeRto8- manuf act ure of an i munogeni ¢ conp03|t| on
for revaccination of humans previously vaccinated with

said antigen fragnent or variant thereof. In a
In ép%s’@w? I ESFgeﬁbB“gﬁg‘ﬁ@ﬁ%SG“F IxentioRpheiadiuyanted impuipagenis gempgsition for

thé Blist abrhmussrlaaoremagcw@«rerﬂaﬂamugmérnye Bhd %eﬁod@térfbomwsmon either
ad%(n‘go& tion us or, the first vacci nation.

fgdior ppt, may e@&}%wa@r@dthamaﬁ dafﬁﬁre%tfrovﬁefoaﬁwgelﬁ intradermal,
sub&ﬁﬁnédmsfdr I‘mfant‘éaéllc Imﬂdtlﬁé‘r sp@&ﬂc 'eﬁ‘i%ﬂlﬁga?ﬂlttﬁ% %@ﬁﬁ@@&léﬁ I the first
r. re-vaccinati.on st cQ iti
adggrﬂﬁtéq tionmay g%nteyél@n%rg g—m %ntpq gl%&gapgrdﬁhuer@@ strain, and the
bodsiter Bbpegtiant maf ebtain@ vt MGdeest AL belods14 N, and depending on
0 npositiqn used faor the first
thq,,gg% f?g’ta '%mu% YRS 9VRA %W"ﬁblﬁ@%‘mﬁg conposi ti on
rmy cont ai n anot her type of antigen preparation, For

t{? for jnfluenza the first vaccination may be
°J'S§BI"aF’° aration and the booster vaccination

wi th anot her inactivated influenza antigen, such as

T e RSP el KRB 8 pBiRoPAT eVERuyant od o

un- adj uvant ed. For influenza the un adJ uvant ed boost er

ition may be Fluarix
o b ity o Ve TaRe it Heo ABUR-SOmErafHgesk human. Immuno-
cohfpwhllsy@heldaﬁ@ beﬂierully a@ﬂeﬁl\t\/ewéﬂﬂé o r&pane do bh AMigdHe in particular

t t fl
to SRR TGP dn comRg I oA BBR i ch shares

common CD4 T-cell epitopes (generally considered as

Pr%%@a%f ﬂpg det er na{]l Lssa {agp?u? |r<])|nzw lchalg%ngﬁ ungl agglnst influenza, either
being naive (such as VIS a vis a pandemic strain), or having failed to respond previously to
infection or vaccination. Preferably the target population is elderly persons suitably aged
55 years and over, younger high-risk adults (i.e. between 18 and 54 years of age) such as
people working in health institutions, or those young adults with a risk factor such as
cardiovascular and pulmonary disease, or diabetes. Another target population is all
children 6 months of age and over, especially children 6-23 months of age who
experience a relatively high influenza-related hospitalization rate. Preferably the target
population is elderly above 65 years of age.

Vaccination regimes, dosing and additional efficacy criteria

The amount of saccharide (or conjugate thereof) antigen in each vaccine dose is
selected as an amount which induces an immunoprotective response without significant,
adverse side effects in typical vaccines. Such amount will vary depending upon which
specific immunogen is employed and how it is presented. Generally, it is expected that
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the antigenic conposition used for the first
vacci nation, but which is not identical to that

w@piobgenic conposition. A variant nmay be an aneCEP2006/002838
whi ch shares common B-cell epitopes (generally

consi dered as antigenic determ nants recoqnl zed and
eadhodase Wil cermnprise: @ &1l Omﬁﬁgmnm,tmef@fﬁé)lhﬂt 139g#g, preferably 0.1-10

ug, og% |1t{82§n%¢1§q€ [;n%rs 'gfer%ﬂr% gacm nation, but which

n| c conposition. T cell
andTEe cehienepi papeis wﬂagenﬁelnpmed\racclea \Mlﬁutvmcallacbmrqtt@srange 1-

t he r nmune
10&@58@&%@%‘9& 8 F‘é’éﬁ&?'%" slnghge / ﬁgcrl her ein. Said
oi | Olpﬂmaaambummdf&mmpoaeﬁ]\ta\fana partelier adabo;m@ capbiesassegeined by

bol i f o;
a9, 0858 LA yBPRSL by, P Y oG subiect.
Fokdwihgeasn in@kd byadcimadorsi tsybjecise niyamecavs ofie | @fsssevpigh booster
ific %‘n‘oodl ment for influenza, the

'WHWE%&S’B&%QSQ%E%}SSB?‘%. on for revaccination (also called
her ¥accilie prapatdtien’ i geserialyg desomiped iin Vancine Oesigai (TEheasubunit and

Lit influe [

e et apaftectt” TR oot W Wb M5 () PRl Prose New York
Enegpsutation within liphsorsed istdeseritled oy Faillettory $)SoPatepl 4,235:8F1us

antigenic preparation thereof used for the first

vacci nation. Cenerally, for all antigens, a 'comon
Infliighzd antigén dpseé ope i s i ntended to nean

pepti des/ sequences/ epitopes fromdifferent antigens

whi ch can be recogni sed by the sane CH4 cel Ioeé]see _ )
Foeindlophzas suifablietherimipeshoggnic opm90$itipnscaﬂCd@Hn® egiresent invention

998
ard oy 5 B8 bR, e e oS, A" Cdelpe, 10 b of
hasfinagglutiri® @Stiga( mompommﬁoe)e of aac:mmﬂumaaes(ttalrmf as measured by

smg{g gH%Piﬁﬁhur@och% o5 ééﬁﬁégﬁﬁ Wo’é@%ﬁ al, g{‘}%dl réth rbz(s}g?? 287-247; J.

asso m c ou reak
M.Raived ehal. b Biols Stand: & (12815 S45ERAL itably ﬁheavmmecﬂﬁS@ 'olume wil
begtﬁtt{elé I6 H‘ ! pard 'n‘ﬁul rtidiENa IR dLRE Bl Ll & 87 mI vaccine dose
TR ah " el N8 SR AT ahiValI%ent Tor '8 trival ent
voluane: Sight aaiaplation of aslose vellimeivdll he seasieaouiinaly dapeading on the HA

coR&m{ir%m)lfmgHé B{ﬁﬁgl b%%(n i it.he potential to be

assocl C outbreak. Suitable strains
are, but not I|mted to: H5N1, HON2, H/N7, H2N2 and

SJﬁ'%w said immunogenic composition contains a low dose of HA antigen — e.g any of 1,
2 3,4,5,6,7,8,9,10, 11, 12, 13 or 14 ug of HA per influenza strain. A suitable low dose
of HA is between 1 to 7.5 ug of HA per influenza strain, suitably between 3.5 to 5 ug such
as 3.75 pg of HA per influenza strain, typically about 5 pg of HA per influenza strain.

Advantageously, a vaccine dose according to the invention, in particular a low dose
vaccine, may be provided in a smaller volume than the conventional injected split flu
vaccines, which are generally around 0.5, 0.7 or 1 ml per dose. The low volume doses
according to the invention are preferably below 500 pl, more preferably below 300 ul and

most preferably not more than about 200 pl or less per dose.
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Typically a booster conposition, where used, is given
at the next season, e.g. approximtely one year after
W@ b@efldaist i nmunogeni ¢ conposi ti on. The boost ePCT/EP2006/002838
conposi tion may al so be given every subsequent year
ThiE, Y {)@ferfe‘a%\khﬁollfnﬁé‘ ok s@ b&’&mﬁgtg on@ sgééth}f the [MFention is a
00S onposli tion nmay e sanme as t
dog® Wb < IDWoﬁtntlgsmdoamlrya |®\M6/0bUIﬁStGI glgab@)uhﬁ)ﬁspugtcprcﬂbout 7.5 ug HA or
| I.C eparation therefrom
ab% @”gﬁp‘a@sgértfaﬁa“ trfn gf ﬁﬁﬁ‘!& %%ngrﬁgrlﬁantl gen used for
the first vaccination. The influenza antl gen or

r.ev C|n Q r.ef er abl .

Th% dﬁg:%ﬁ?%%% gﬂ%ﬁ aﬁ{% ﬁ\?e%gﬂﬁ gﬁferaﬁ y,/mee cgﬂﬁﬁslp{?ma%oné{l criteria
forssactiadd.y as descrl bed above. The adjuvant nmay be an

oi I -in-water enul sion adjuvant as herein above

descri bed, which is preferred, optionally containing
Stanulasbdarei appaéd andgrozizomallys tecmeasurd life 4fficagaotinfuerizaamccines. The

an the
Eu?c%’el%)lgn nscﬁlg acglmar uf(r)n'o n gﬁéeﬁ)t(lgg vz?&ﬂ']erjéaniﬁ‘tjrntﬂgg aerﬁ seto ?ut in the
Tableel ibalpant Theoreticallpcioi matt ibe Etuopesdmi gdmond‘eqelsermlw, an influenza
A | o)

va:?({rlrrgé; Igeglsgtg r@\gﬁl Sorngﬁog ehea& é‘?" r?gﬁ t e aIbPeW¥n{|1%1l 8Y rgpn\s/ I%?Iu guenl,za included
in doetviagene.c The egapeﬂmlcms of Itfmpreéentmvebtlmr) sutablynpeat\ed tbaBt one such
crﬂ%ﬁgl nmenory response or (iii) an inproved hunoral

response, conpared to the equival ent response induced

after a first vaccination with the un-adjuvanted split
Hokl\%%ﬂj‘ﬁ nger lé?l st ﬁ/?(#] ob 2l 'thrdg, A1hé %ﬁ@n‘é R GRAEAL B met for all

thereof. "Pre y € i mmunol ogi cal Tesponses
straing uparticudriyehor ae“-emwcm gush asi a hewh@caidg doradelizerysyid iat different

Luf f j. r rafi :
ot VIR Sort ey R tho EhigHE oy SR oy FRECRUNE, it may o
acceptalds fiay i roj thee e skiteria thube dnedfolyeall sttains while the third criterion is

VS ' u v Si ;

e By 20 Ba pACalShind gy BAT bUL ATk RE: SPREE. TheBequirements are
dlfiew&madatt populglians (43+60 yeard) andadd@dy pqpuisitiona 16 yepts)t |

influenza virus are higher in the population first

vacci nated with the adjuvanted split influenza
Tablﬂﬁposml on than the corresponding response in the
pupw attonm—firrstyvge VVI th UJ gvant ed
split influenza (c}ﬁpo%sq% on. ano@ﬁ)@r aspect of the
Serazseversionvaat i on,>40Pkere i s prov ¢80%t he use of: (a)

v SIO. 5 >fzi_5“at H+alb—ot bgcole.ial stHai n and

Protection rate*** | >70% >60%

* Seroconversion rate is defined as the percentage of vaccinees who have at least a 4~
fold increase in serum haemagglutinin inhibition (HI) titres after vaccination, for each
vaccine strain.

** Conversion factor is defined as the fold increase in serum HI geometric mean titres
(GMTSs) after vaccination, for each vaccine strain.

*** Protection rate is defined as the percentage of vaccinees with a serum Hl titre equal to
or greater than 1:40 after vaccination (for each vaccine strain) and is normally accepted
as indicating protection.
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(b) an oil-in-water enul sion adjuvant (c) 3D MPLin the
manuf acture of an i mmunogeni ¢ conposition for
w@e@baatiibn agai nst infections or di sease causedI/Bp2086/002838
viral or bacterial strain which is a variant of said
first strain. For exanple, for influenza, the
adj uvanted conposition of the invention is capable of
In arfudlerrappactbibe tinvention Piyidesra mgiiodsaf dgsighingda ¥aqeifienfor diseases
u son)
b Bt Bl B ok o R TSREe)
vacd) ﬁelectmfamlgan eentainingt Gld-nepitopes, zﬂﬁﬂl gens t her eof
For zyeamemmg' é&ibearﬁg;@nw.m' en\go.ﬁn%mté#% itk BHﬁaﬁ@aM'ars%ﬁHéd herein
split virus antl I C preparation thereof
abewyiis BPiMIAL i wh@@mt%i yaqm&mn @ﬁlfmrusatra’erenm %aaqi B1Mmmg) dscapable
of ﬁ‘ﬁu&h%ah%ﬂ HodGD BN fesBonSHAGEIALAREL. T ef er ably
uenza virus or split virus antigenic
preparation thereof is trivalent or quadrival ent,
ThBa¥AdhghoPdt aﬂ'?éfbl%‘ﬁeeg i‘h%‘é F@s@ﬁ‘t egi lic R Nhcllithd H@féﬁ?‘a%phcatlons and
strains. Optional east e strain IS associ
gra/mt%p@tepfan@r@rhete"@wlb#r@ar@%ateﬂQst refaenget ential to be
associ ated with a pandem c outbreak. By way of
background, during inter-pandem c periods, influenza
Foy e, geajdaicecef| doubt thealerms comsrigingd ‘eamarise’sand jcomprises’ herein is
intBh L) e FRARM o by‘&pt\bhélﬁﬁ §@os‘ﬁﬁft£ﬁ@| vAPOIRE BRAP@nsisting of,
with varying |evels of frominfections
‘cangist pleanpeansists, OfS[%ﬁe@!Vﬁb/ulnaQVﬁBHnStév‘é‘? a period of
usual ly 2-3 years, pronotes the selection of new
strains that have changed enough to cause an epidenc
Thsga«entl@nrwﬂ@etfH@h@"@l%isrshedwp'efea@ncsﬁo tftq{p&ow@)d@@sllml@wg,
ex&r%‘[) "antigenic drift'. '"Drift variants' may have
ferent inpacts in di fferent communi ties, regions,
countries or continents in any one year, although over
Exafifié ﬁheééﬁﬁé@mﬁn‘ﬂfﬁdiog%é‘? FetldLouit Mdsl (el r%l&esfeﬁ]e{ &fhd human
I n other words, an influenza pandem cs occurs when a
stuchi&%- i nf | uenza virus appears agai nst which the human

Exﬁﬁﬁﬂé Blde8EtidR8 $heSreb&ratEH biXd cﬁéfaétsﬁ&at.bna #H&H I water emulsion and
i dem cs cause i ncreases in incidence of pneunonia

adawanq TeRifations ysedindhg studissexempliiieg t nessed by

E AP@SECHBELS ciffical@RPintad di§éHyl ppuRlionBgdPbidr 65 yERR with a
erly or those with underlying chronic_di seases are

Va?ﬁﬁ@ﬁ C?Wt%'@l“Q a Pplicipianza ﬁ@@gwp%@ﬁ?ﬂ aRchAPEH adiuyat
Exafipl IV 8éxtibss akendByinisalftfifll— 2e¥@iRitieh &RASA-an elderly population

aged over 65 years with a vaccine containing a split influenza antigen preparation and
ASO03 adjuvant.

Example V shows a pre-clinical evaluation of adjuvanted and un-adjuvanted influenza
vaccines in ferrets (study | and study Il). The temperature monitoring, viral shedding and
CD4 T-cell response were measured.

Example VI shows a pre-clinical evaluation of adjuvanted and un-adjuvanted influenza
vaccines in C57Bl/6 naive and primed mice.

Example VIl shows a pre-clinical evaluation of adjuvanted and un-adjuvanted split and

sub-unit influenza vaccines in C57BI/6 mice primed with heterologous strains.
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At unpredictable intervals, novel influenza viruses

energe with a key surface antigen, the haemaggl uti nin,
w@booa/10atml |y different subtype from strains PCTI/EP2006/002838

circulating the season before. Here, the resulting

IO9ilE PR %l el

SRt e e Sl ety HopLBior dod over 05 yeers with o
vamlm%mrﬁ@mlng aj gplitipfiganga amigen preparatiru¢antaining |A|S@§ adJuvant
ASDICRIPL SEXEYe abl i shi ng pandem CS.

S:?%i S %huvaﬁlr Brh PFOMM [ L

onmenon IS ca genic shift'. It
Examyle Doshowstpreglinicalsyaluation nfeaqua@ntqglem‘@sm-muwm influenza
VB S A, T AR Mo, A b
weye Fﬂﬁ@su'ﬁds crossed the species barrier. |If such
Ex‘éh‘f#l@ﬁ%hﬁ@¥ e c'in'i‘i@alﬁﬁél‘?rp%h @I‘defl? Iﬁﬁ)ﬂ %?'é@ '6\/@@65\7\)‘/)5&@ \%Hh a
person, Sprea Inafe

Vaﬁweacqréﬁnmg ﬁ@@u ipfliegza ﬁn%gqﬁwral@afaton Fantaieing ASI08 withrer without

9 [ V, subtype
NSRRI b By REATIN,
Examlmxh%m%@pqmwl ial lguaﬁ@édeaw poplgtion 8aegl aMee A5 wﬁ@rs wuth a

il

oSy fing ol HGSH ool b 80t Mg it
adiuMantHA was replaced in 1968 (Hong-Kong Fl u pandeni c)
Exabhptlé‘xll %H@\K/Qﬁ E&ﬁ%ég Ertlaltl Eﬁzﬂ&@lth%rly dﬂfﬂdi%ﬁl@ﬁ %ﬁéél' B{/é/r%%’ %e"éié'_gﬁh a
vaq:qmq mqiplpgrg spiit igiluenzg gotigen m@p@rgﬁaﬁrbq:ontqlwﬂg; 6@031\@@ MPL

adﬁs%t@@)/o C(;lﬂg,gmfr&ﬁ,tngres of an influenza virus strain
t hat gl ve it t ecgotentlal to cause a pandenic

Examnpie ZHlshewe a pre-ciipal svalsation @i adivaripd HRY vaccines in mice.
AnBISERITRICB B4l MQI%OHA%@E’(Q&E&'%FE fMebsurbdle currently
circulating strai'ns, may or not be acconpanied
by a change in neuram n| dase subtype; it is capable of
ExEﬁip!‘Eglllrﬁﬁn%ﬁbfdgﬁ‘éia | BRabdut Mithygd Nt he human
popul ati on t is pathogenic for humans. A new
haemaggl utinin may be one whi ch has not been evi dent
1] N wiee hetmeugropul ation for an extended period of
time, probably a nunber of decades, such as H2. O it
may be a haemmggl utinin that has not been circulating

|1I1n mm%gmﬁmmnm&hbweaefore for exanple H5, H9, H7
are found tn birds. In either case the

Teﬁta?rﬁ?‘?q“i?‘? or at least a large proportion of, or even

AnfliF-%nﬁygllﬁlﬁm%ﬁ%cﬁl 61 16 & tARle |Hﬁ®%ké’vﬂé’stmé}’e‘?fe?é?mmed

the antigen and i's i nmunol ogi cal | nave to it. Certain

usipg fhe r&n%t@em ighipijion tesh 1. hecineiler otk b tegbisHapergon the
abili f&@?&iﬁlﬁrﬁlhnflﬁﬂzﬁ %Hﬂlﬁ)dlé’é 19 |mﬁl¢éﬁ1§qgﬂtﬁ15ﬁ’5d &hickBE red blood
e chronically il|l and [dren are
celﬁéﬁﬁp&ﬁya}ﬂuynza virus hemagglutlnln (HA). Heat inactivated sera were previously
treated by Kaolin and chicken RBC to remove non-specific inhibitors. After pretreatment,
two-fold dilutions of sera were incubated with 4 hemagglutination units of each influenza
strain. Chicken red blood cells were then added and the inhibition of agglutination was
scored. The titers were expressed as the reciprocal of the highest dilution of serum that
completely inhibited hemagglutination. As the first dilution of sera was 1:20, an

undetectable level was scored as a titer equal to 10.

Statistical analysis
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suscepti bl e but many young and apparently heal t hy
people are also at risk. For H2 influenza, the part of

wo b@epapul ati on born after 1968 is at an i ncr eBSEHEP2006/002838
risk. It is inportant for these groups to be protected

St Jt.eﬂtedpxggm viPe §9ﬁ= 3@%& M einash Hnt.tersﬁssgwr SNIPAT The

roup are at I ncrease
Pl’@tPQQ) appliesi fOF@@?éYSQS @fr\@vemcemﬂndoet kyigdly desraibed we followt or e
. {ré}esfér%lngﬁlgfag}gre most new viruses energe, China
Sout h East Asia, have becone ular travel

. d§§@n"iﬁ>aWi"eW§t o ea@bmnuleytlear(youmhn Ql’cgilﬁ knvgify thetnogvality of groups
PatBifith enabl es new viruses to reach around the gl obe
in a mtter of weeks rather than nonths or years. Thus

" f GPchraisst rasdpsio yerifydophemegrialty ok varignae bebwsearthediarent
f pbpufoRs {@biy) to protect against influenza in a
pandem ¢ situation or a potential pandem c situation.

" Shive-asly Angiyisigi of yasanse pedformest on giglpd to: HSNL, HON2,

- HEDioy HEDResBRA itk cSMbdrRBAL | Y the conposition may
cont a| n nore than three val encies, for exanple two non
pandem ¢ strains plus a pandenmic strain. Alternatively

l.1tdhe | oRiRmaLt imPMaip@at ai N three pandemc strains. In
arftu t‘T%(_t_rﬁowren e invention relates to a

Twﬁa*@ehmquq Flewe eiunetification ptantigre spegifin T ymnbioares en thesbasis of
cyfRMB prbdudtién: Bpebibr TREILERTG #RBBRA é)?;mT(b%fg ﬁ‘oPF&QIFﬂty and/or

| east one_influenza strain that coul otentl a
cepbi@seeraony drrplisProdyoe Br dkBMRAs ateearyesigdaicdayat p@&lm@umzatlon

made with a circulating strain, either a pandenc

strain or a classical strain. CD4 epitope in HA This

Lympheig eglicargrestimgtaited ip viteosin @@%prﬁﬁer@e of gperetieyinbihiorgBrefeldine).
TheB& calisl=Ré tlﬂﬁrﬁré&%s@(ﬂ 9)% €brﬂ/%n{@%”ﬁ‘79rﬁbh5ﬂu8fe%cé¢f@oc%agre using

neur am ni dase known that an erence 1 n

fluptiggceii @ntipaaigs ( P@éeﬂz"b\éﬁ% En2) dﬁ?ﬁléiﬁe?ﬁ? expreseastase frequency
of &ytbRh& PositiRl dtll vHRRACHY/CD%eET h‘élfsuﬁtrﬁ@el@}é@‘é;%lﬂlﬁEOWHe‘é%f T

response of the host imune system wl maj o
celipwes perfarmed 9aBMG 4 davh atteighe aﬁfépndsmrremzzatrore Slpod was collected

froftPinfceRAE poBRESS hEYarftdoah&ditim IHBMILeRIR F§F bigbd) 5‘l':iFkP\ﬁIVﬁAdd diluted
BS.Ieen identified in human (see for example: Gel

SUSRERIONS| WRre [3yR{ATHINto ﬂwwhglxtermmm%erwnt emccrtimaﬂo the

reéb?rﬁﬁenhe‘d' pr&tbeol é&(n?r)fuég 80 nWPat 208 bl HRIR.FY e RbnorkidRar cells
% i ral 1995 9(12):7497-50 &
at the interface were removed washed 2x in RPMI + Add and PBMCs suspensions were

adjusted to 2 x 10° cells/ml in RPMI 5% fetal calf serum.
In vitro antigen stimulation of PBMCs was carried out at a final concentration of 1 x 10’
cells/ml (tube FACS) with Whole FI (1ugHA/strain) and then incubated 2 hrs at 37°C with

the addition of anti-CD28 and anti-CD49d (1 pig/ml for both).

Following the antigen restimulation step, PBMC are incubated overnight at 37°C in
presence of Brefeldin (1pg/ml) at 37°C to inhibit cytokine secretion.
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In a specific enbodi ment, the re-vaccination is nmade
by using a booster conposition which contain an

WO ndobenze virus or antigenic preparation thereOf/ERtvo0ein283s
shares common CD4 T-cell epitopes with the split

IFN pfn'uﬁapl /gr{]js{ﬂémﬁg mé&’%%]lfol@{\ivé L@ell%"sb&?s%r% were washed,

epar a ere ‘st vacci nat
resnhpendedemﬁold of PB8s1% Elc&mtanmng B% faslelogifing wggent (1/50 2.4G2).

AftbPT’é‘ Hu‘?r%@u&ﬁn‘éf? %P@‘% t5'031!‘ of @ HRftlr3! P Anf CERLPE ( é/ﬁ@réh%l%’{‘i-CDB

i rds geni c reparatlon t
petﬁn 3159 m&@dd@dram%in@nb%taqi ao anin ata%°01 éiter s washing sdPBHd % FCS,

cer?éQNé\@kJ rﬂeéﬂ?lﬁe% E?ﬁcﬁn% fboﬁl o?bytoflx-Cyt erm (Kit BD) and

vaccCl |onco ose VaCCIn
incubated 20asie ay 4t Geéls M@rq then wa@hmi wih fpgrm Y¥ash (55@& iang

BB SR o i S -BARPEPTET o0 it
Perrn dVaghi. After arf inchazian wiin 84 raax pyrenigbl at<dpbi ¢ellgiwere washed with
Pefrﬁtwgsﬁ'nnérfd r@é@s?)@ﬁ@éd @rPEﬁ@ ¢80 Qf % B&raﬂﬂﬁ%ld‘éh&l&n S?anﬁeb&nalyas

rst vaccli nati on accl nati on np03|t|on 0
wausm@éfmmembymcﬁdwmlhwwe ge@duﬁsﬁfﬁﬁc’élﬁnﬂﬁnws@@n Wagr y
pefi8tiid ors Y6h,086 e{/ grﬂ[) F§’§ 86o @véi’rts o bﬁ@?%@'ls The

oral, intr arruscu r'su aneous O her delivery

perasntasss af ENnet or R-ﬁd:wrﬁre ﬁalphl@tedrqn CBie anch EPSmestad papulations.
delivery route is preferred for the adjuvanted
i nfl uenza conposition. Intradermal delivery is another
.25y Fepets methads Any suitabl e device may be used for
intradermal delivery, for exanple short needl e devices
such as those described in US 4,886,499, US5, 190, 521,
1.2 atiandngbitior T: HhUS 4, 270, 537, US
Te'ét%ée&}}é’ US 5, 141 , 496, US 5, 417 662. | ntradernal
vacci nes may al so be adm ni stered by devi ces whi ch .
Antithiareagghainist gniibedy iefsda die tifeanflyenig vilussiraingwag getermined

usin éﬁ’e E%a@utﬁat:éﬁ%ﬁbﬁ%nﬁ@éﬁﬁl d'ﬁ%:ﬁr‘ir*?:ﬁ:ﬁe bﬂhM%s@éﬂo@%ad on the

, Incorporated herein by reference, and

abfhtym,ftSioew@ﬁ ar@qkwﬂmzerﬁr@b@di@?r tegphibinhermagqistinalipr ofghickestred blood
cenﬂm)lmnﬂi@ﬁk&%mﬁ@gﬂﬁhi A)| St ivibry AGEir8R8d t@qta%%

derms via gw d | or or via a needl
nepgiagigigase fPféUt@ﬂr Pﬁhae@w@&; %WCBY%%E%@”H’VF@PHWHP@FP

inHiRRF Rtet Bl%-tpé%ﬁl’ﬂbﬁ tw}ﬁfold dﬂluﬁ@rﬁd SsefLWbi@afcubated wnth 4
descri bed for exan%ge in 1, U

hepggglutinafion Aupits pfee @fglemgqstrqjg @l@@g‘u red Q%o@gellsg were then added
ané ’tﬁ@ﬂhﬂaﬁﬂn op%%uﬂr%‘ﬁoﬁ Wvad scéhed STBiRedWere ek&e@s&pé’ﬂs #88 feciprocal

of the hlghest dllutlon of serum that completely inhibited hemagglutination. As the first
dilution of sera was 1:10, an undetectable level was scored as a titer equal to 5.

Statistical analysis.

Statistical analysis were performed on Hl titers (Day 41, before challenge) using

UNISTAT. The protocol applied for analysis of variance can be briefly described as

followed:

= Log transformation of data.

»  Shapiro-wilk test on each population (group) in ordetr to verify the normality of groups
distribution.
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5,339,163, US 5,312,335, US 5,503,627, US 5,064, 413,
US 5,520, 639, US 4,596, 556US 4, 790, 824, US 4,941

WO 3®6/100081 4, 940, 460, WD 97/ 37705 and WO 97/ 135BCT/EP408€002838
suitable are ballistic powder/particle delivery

- oty SRTRTRERG DRIy bRRRES PoRkEn SR

t foputhtions growad)li ti onal |y, conventional syringes may be

ed.in .C [ ux nmet hod of intradernal
) gﬁaffﬁqmréqt%%fgp%'{n&soir?%eéﬁéy abl e adm ni stration route
» | Budkby-HSIbTert forenultiple conparisényg. sui t abl e devi ce may be
used for subcutaneous delivery, for exanple classical
needl e. Preferably, a needlefree jet injector service

1.2i2s Bodd tersparhtussmbhiftringubl i shed in WO 01/ 05453, WD

e L T

an@ by BH2@Bmang reddrdiag 1Al impared we B3 e ckattardilrefirgigied Hl a new

cal%étq)c?{\ﬁ%e%é%érﬁéé ?ﬁ gl]%? i‘([c)l%{?xg:%ie%ﬁé ﬁﬁﬁ'mﬂ}’onﬁle id#—:nga%YliJsQ\%gi 123, 5015

pr €- vaccel
TG Tilbarg, Thie dNettidriaeds)dtefare placementia diod intraperitenhal edvity eAlbanimals
L0t r I LCal | > ' ' i.ni st ered
e SRR e DIEAERK e M 86 PRy =L 20
Tebwierajurien haire cecorted avhey 15uminsies|4 days béése chdllenge oniil Yedays Post-

ch@lkn Qtranasal del i very device which delivers the
Vaclrne formulation to the nasopharyngeal area,
wi t hout or substantially wthout it entering the

|_2! n 'sarD\lesfh%Ered devices for intranasal admnistration
—oa'uf—%f'?e—va'm—nes according to the invention are spray
Thdeasalovashss iveshparfarmathby edainistrationiof abil of RBSdn bethmagtrils in
| .
vy offis. dhe O FUBCEAIn b TR 08 hd RBEA Ml sample
comtainiersgyon diyd¢ed i nto the | ungs and therefore does not
efficiently reach the nasal nucosa. Nebulisers are

therefore not preferred. Preferred spray devices for
Vitahtitrationdrahasad washaes devi ces for which the performance

SRS g BHRESIGRL NG K358 o romove e

bagtegglsagntaminationh b0 gl efserialden-fald dilutians of nasabwashwsiwaseriransferred
0 ; [ I

o SoRBEALGS AP . HBRAP|SS IRRGUS). Rt ol

(Z.Aefgms gells/ml) were then added to each well and incubated at 35°C for 5-7days.

After 5-7 days of incubation, the culture medium is gently removed and 100 pl of a 1/20
WST-1 containing medium is added and incubated for another 18 hrs.

The intensity of the yellow formazan dye produced upon reduction of WST-1 by viable
cells is proportional to the number of viable cells present in the well at the end of the viral
titration assay and is quantified by measuring the absorbance of each well at the
appropriate wavelength (450 nanometers). The cut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD correspond to +/- 3 StDev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and
Muench” and expressed as Log TCID50/ml.
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dropl et size. Pressure threshold devices suitable for

use with the present invention are known in the art
wa@anweasmidescri bed for exanple in WO 91/ 13281 BCHEER08002838

11 863 B and EP 516 636, incorporated herein by

reference. Such devices are commercially avail abl e

fromPfeiffer GrbH and are al so descri bed in Bomer,
1.3.R RbsaysHor dssesingtheinohugp/reSpoonge jn IBapang 999,

Preferred i ntranasal devices produce droplets

(measured using water as the liquid) in the range 1 to
|3200H€ﬂﬂiaqgmmfaabawublﬂc@1 Agsa§20 mm Bel ow 10 mmthere is -

Thq.| g‘grguH% rﬁmoggg ngit'? Q%SU?H%& /o%g%gaéu?l d%rﬁ‘b[)alg%g:sn% the method
des?hb@dl ey shane dBbornatidg Ceatre $@T |eﬁmbraa, Gehtresafor $lsgase rControl,
ro is desirable to h h
Atl%%mg’ézjg@f%dr opl et sezlxzzZedsngolzgvfnnnoBln?[jgsé o
Anﬁwdy\:tmreymlea%werfnumshmrepufoaﬂeo:te@dmfthawed drogén garum samples with a
i ntranasal, de
standargisq neam{ 8oq1h>e/e eﬁvg%? v%ﬂ}ie(t%ﬁ rﬂgg)en% fé&\}f yé@g\égﬁl’t?érﬁﬁg@lutmatlon-
mhﬁjmngs ubﬁszlqsesllu)f of thé nappeopriate i antigeus @ndoae 0 S -fdwk erythrocyte
susso&BSIags <2n grt?eé: %:rsog%rh?nhﬁﬁ%gs \E/?rﬁet JeHovEc?ﬁ_g(ﬁ'éQ! ré(datm'ﬁnteaﬁd"@ceptor-
destyiigranzymen of the device aI | ows the efficient

Th%?%rlglro?%%l p%wﬁre e\)aﬁjggeazngHfj eV| @)@e@elts' %Srtmg V\ath an initial dilution

of &rd0j andiituttion isaded (bg avfadior ofe \Aas(pmparergup tp amend dllut|on of 1:20480.
tion. Al t t y e e Lans I
o TR AT L 1Bk Y AR b i RIS compir
inhilsitioen(t 00%) of irersaggheinafiors All spsays vmfre phdomesise duplicate.
i nvention, the adjuvanted immnogenic conposition for
the first admnistration rmy be given intranuscul arly,

3a’ndl\leheanhmﬂase3rnhtbzif Asishy ei t her adjuvanted or not,
B B LALBUED S, £ 2158 oo r v

an’?submmeﬂass peapafact amdrpuxkchwvith a standaydispd simaumh of difluepea A HIN2,
rst s 0 i r

H1g1,1 pL i ﬁ@%‘gé Ilgn\? dusegg{aéa)f sr? g\lﬂé]sa Hésgd %riariﬁé‘ IﬁoIE@c&IoH&tﬁ/ﬁ? of the
neo@nptidagd whichreenzyroaticaily reledses nevramioic agl fromdetule Adigr cleavage

of ]’tg n\% \}n@iap ngﬁl%ﬂﬁrq Neid %Pﬁe&g% N'ﬂ%&{)@%élg&oéé?ﬂlhewagal)’nmasked

InNn a sna Ier ns to vaccl nate
H0T$Efadilstn getoxisiapel (IARPplabetedopasinat agglynran reraArasbisutyRpgass, which

bindfs sp%%lf%élgluf%l the galactose structures, was added to the wells. The amount of
bound agglutinin can be detected and quantified in a substrate reaction with tetra-
methylbenzidine (TMB) The highest antibody dilution that still inhibits the viral
neuraminidase activity by at least 50% was indicated is the Nl titre.

1.3.3. Neutralising Antibody Assay

Neutralising antibody measurements were conducted on thawed frozen serum samples.

Virus neutralisation by antibodies contained in the serum was determined in a

microneutralization assay. The sera were used without further treatment in the assay.

Each serum was tested in triplicate. A standardised amount of virus was mixed with serial

dilutions of serum and incubated to allow binding of the antibodies to the virus. A cell

suspension, containing a defined amount of MDCK cells was then added to the mixture of
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The target population to vacci nate may be
i mruno- conprom sed human. | muno conprom sed humans
w@emenallly are |less well able to respond to anP@MEPYE6002838
in particular to an influenza antigen, in conparison
fiddrurA it I i LS
wr&@ aR@ §|1 tebfur n%I |§%ubpge%'; ﬁtr Sy éhgnethg%aﬁatlgﬁ’ 88 vitlls ¥plication
Waél\t'M'SQS’ele@emGlU(@QI@h @fschnken aedlb!zooai ladéhe (50% neutralisation
isBum W4 | sly to
5 of S e R e ol o FERTSnTREER Y
popul ation is elderly persons suitably aged 55 years

1,330 A CRH PedinOY HHEUniR) Whk Edailbt@Pby Eftokihe ‘f:mew ety 18Ec)

and 54 years Of age€)] SUCM asS PEUPI € WOT KT g T nedl tn
Peripleral bippd astiges-snastic CHb @ng CBIT sellsi ¢en ae rresimuﬂaecu @m vitro to

proﬂduEEIL@ Goidl W&%’ﬁ@énﬁm |PHJ|§EP§H %{tfg h:ﬁ | ﬁ‘ﬁsﬁ?dinﬁ antigen.

et €s. Anot
Conperuestif ar&@@na‘aﬁemﬂq e@p@&tm [Ty celid Icen elpe Grgrerated by flow

cyt@ﬁféirpSfoIwau@@o%ﬁtlﬁﬁg%{ngﬁ%o?esrc%@et Ia}SSill%? %¥ ggllub:?r >)oflerr]1otype as

| benza-rel ate I zation rate
well g8 datragelidan aitekines @rodu@@m i the pveseebstydnrlsflugnzageccine antigen

as (@ h@eﬁe‘pﬁ@eé egﬂl\mélsfrorg‘)%éw aiﬂﬂ’uﬁqg dr%rb%ﬂ?'we?é fUsEA%% antigen to

criteria The amount o sacc ari con
resiiferase f nflugnzawencifin Baetisy disskite W)Q)"See*mewde@sed tiequency  of

cytéﬂné@??@éntn)@tblﬁﬁ‘ ok C@qu%\lllgi\?th'iﬁw S{?{e f@ﬁé e8I 665 E&S\ﬁ?ﬂon.

W t hout significant se si ects In typrca
vacci nes. Such amount will vary dependi ng upon which

|355pegiteft,isﬁcé| Wgegen i s enpl oyed and how it is
nerally, it is expected thateach dose

’3\§r1IP”€@ﬁp?'PC§’@"I§Sl 100 nmy of saccharide, preferably
0.1-50 ng, preferably 0.1-10 ng, of which 1 to 5 ngis
t he nost {)re_ferabl e range. The content of protein

* Parrenigensniensirand relagipRhinia vaceipaiianafisplisiiedilosal ard genvye

sighs aRd Q%Fﬁptoﬁ{s%fuﬁh%g'?yda@'fému f(ﬁ ¥R chdnﬁ%’tfoH%nd 6

range ti mal anounts o onent s
subseatient days) W@EM@%%’%%@%@@@H& ned by standard

* P8icafiage, lhfé\'ﬁéﬂy\/érﬁgre%§ﬁ§ r_@fo‘ \%@Clﬁétlcﬁ‘ﬁﬁruﬂ%llcﬁ]&?Idcgrgi'ﬁlegeneral

responses 1 n sub ] ects. low ng an init
3'90%86‘# RERRIGRS dsluw ael sda#é9"0WééféPQf@ddh% dgy of wgasingtion and 20

suthegaémdalsyaMer Sadcirefen afgawahe! y spaced. Vaccine
pr epar ation is generally described in Vacci ne Design

"The su?unlt and adj uvant appr oach"” (teds Powel | M F.
* OSCHERNRERT RRYOpS @oeerSe epprim dHinst tig SnN@BtbL k) .

1.3.5.2. Secondary endpoints

For the humoral immune response:

Observed variables:

* At days 0 and 21: serum hemagglutination-inhibition (HI) and NI antibody titres, tested
separately against each of the three influenza virus strains represented in the vaccine
(anti-H1N1, anti-H3N2 & anti-B-antibodies).

* At days 0 and 21: neutralising antibody titres, tested separately against each of the three
influenza virus strains represented in the vaccine

Derived variables (with 95% confidence intervals):
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Encapsul ation within |iposones is described by

Full erton, US Patent 4,235,877. Influenza anti gen dose
wao-o006i10iftiuenza, suitably the i mmunogeni ¢ conpoBRCT/EP2U86/002838

according to the present invention are a st andard 0.5

« QoA TR SRR 3o Rl monae

(93% Qhumra 2ad pbstaiaccinatormeasur ed by singl e radl al

' if j . det al.: J. Biol.
'%@%ﬁ?éjrémﬁ‘@é%}”'&gg?’%g%t%y “Vood ot al . J. Biol.
* C8heerdion $adtdro8Mith3®7e 888) dayRili t abl y t he vacci ne dose

.s\é%&&l&gaﬁ’gn aﬁgﬂ*gﬁh\gggngpa}%%p‘i and 1 m, in particular

vacci ne dose vol une.
* S8hing N antitaoly &MTs) (with 959% cdofidence indereals) 4tlallbienapaihds.

§e%gon0(§ljlspégu$1%e&%gc? gg % F?rcgmaﬁé) gf \Z&tcrn%gé Wﬁo' l{é(\:/te Qﬁ least a 4-fold

I na
moceaspos séruonHicidres aunrday&ﬂ awmpamletoa:fay laAfca reacrgmcineest@in

**C%%Mg% ]Tact%r dg’ﬂnfeﬁ asthe (?ol ?ncrgase i SE s% m %\]r’G 'I")s oﬂ'%ag% #%mpared ‘

per uenza S raln ow d

to Lyi, Pg&%ﬁ%@cﬂeé@m .5 nmg of HA per influenza strain,
SuUl

ween to 5 ng such as 3.75 ng of HA per
i nfluenza strain, typically about 5 ng of HA per
“**Preftealion zatesdafinéth as;blaa/aarlcagegengf yaccineeaodihree sefogeH| titre =40 after

SRR 0050 RS YRRl BGOSR i 93 Bon

convent i onal injected split flu vaccines, which are

Foggflﬁ%%jl Jgﬁédf’aﬁé’dﬂh‘ﬁnﬂal@ﬁ%ﬂq) e?%or?sem per dose. The | ow

loses accor e I nvention are preferably
Obselved veoabled , nore preferably bel ow 300 nl and nost

At g%ge S_r?ﬂglszx f?&é)réﬁ?\zsfﬁ émn@ 8§ifve2(984/‘6D805ellg g:%g 1 8 different tests.

N ree Uunme vaccl ne
Eagl tasit dvargifies therresponse of C&F’r/Q[h%Tlcﬁtht ion is a dose

P%Mb ﬁn‘l QH% a@? 5691 n'ge'ﬂ&ﬁg Pk&b%ur#aq@l Oawdudrﬁ}{n ?l‘ptges@?ﬁ’tgeﬁ%%eeds to
beuglvea/e\xglamd of about 200 m . The |an uenza medi cament
S?flt |];]n§enlzg ng%m@gnpr ef erably neets certain

nter nat| riteria for vaccines. Standards are
* Viile Inlbenzst (wh)antigeomal |y to neasure the efficacy of

i nfluenza vaccines. The European Union official

criteria for an effective vaccine agai nst influenza
Desiped wvaniablast in the Table 1 below. Theoretically, to

o cBRSroliltind I ORE b HRERM: SR SSERNOE,; 1LE 110, THR4 2
¢ cells producing at least CD40L and another cytokine (IL-2, TNFa, IFNy)
* cells producing at least IL-2 and another cytokine (CD40L, TNFa, IFNY)
* cells producing at least IFNy and another cytokine (IL-2, TNFa, CD40L)
* cells producing at least TNFa and another cytokine (IL-2, CD40L, IFNYy)

1.3.5.3. Analysis of immunogenicity

The immunogenicity analysis was based on the total vaccinated cohort. For each
treatment group, the following parameters (with 95% confidence intervals) were
calculated:

* Geometric mean titres (GMTs) of HI and NI antibody titres at days 0 and 21
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vacci ne has to neet only one of the criteria in the
table, for all strains of influenza included in the

wQo ameilera11 The conpositions of the present i nveP€T/BP2006/002838
suitably neet at |east one such criteria. However in

. ngﬁ%{ric%%arﬁﬁtrelgg%'rt s) pphélﬁrlaﬁé %Qlfbﬁgy ﬂ{feé %{'tedaﬁ/F {Ha %’j‘or

* Canvaigion fastorpet dayedil.as a new vacci ne for delivery via a
-Sgr‘ochE\Fé?e(é]E ¥| e ?n %65 2?8%%&'e[sCtHgﬁEr%@ﬁ%éeBWac‘éHe%%fHa"[‘have

acce
at |ﬁ@$t a 4rtpldbincraage ﬂﬁ%@md'ﬂ |t|tre$ pa dta)oZbeom'eareﬂyo day Ost rains
. Pm%éti%ntr s%h&éﬁf&éffn@& 'ag “ﬂh%ﬁerg&%’ca g&n%g witPh s8lum Hi
strains P a6 sitans
titre s4dPr errent s are d| fferent for adult popul ations
. I
Tﬁéﬁe&&ar&‘;ﬁ of grbg% g rlygrl?%ﬂr?\é}/tgtg gH{:rgﬁrLd}P?%%)?ﬁge W%ﬁ s8hmarised
(depeirtpstaistiosh for seeh weesinalipo gieap eataach dmepoiat dRayfG Day 21)
i
a”‘% 1 8% Snden CEbe 1ARERAS o), Bl Sh iR A infugnea
(Widonver sion factor is defined as the fold increase in

. Dé@érlﬂ)m/é’ustaﬁﬁ%g‘ﬂ fnblﬁndﬁﬁlad?fférbﬁéee@et\ﬁl@ﬁr %eé‘&ﬁie(bost-Pre)

vacci nation, for vacci ne strain. rotection
respansesifarecrach vaecipajion IgEoypernekanch gatigan (Phsbiandend) ol eon'D
difféRntBstd. titre equal to or greater than 1:40 after

vacci nation (for each vaccine strain) and is normally
* Adopdgranetds tash ifresialinlaliz esb aassired o eompare fea losaljsact

dlfffbfé(hcéé‘yﬁ%bﬁﬂweoé gmuggan@tﬁé%ta@qcmo BRIV o Rat fd‘r'eaeh

di seases known be cured or treated throug

antigen-at paghep difigrant tests. AW sicvifiepngestesig were ia-iaded. ngvdnes less
thafilbf 'eE]@é] t6 ORI dte eenéMéd 88 831y ﬁaﬁkf.@nt conbi ni ng

said antigen with an ol l-in-water efrul sion adJ uvant as
defi ned herein above with 3D MPL , wherein said

Ex¥fpld Ne- HepardtithNaid cRhidieriZatidai & TRITSH! in ﬁafeapahh@.on and
of “induci ng. an enhanced CD4 T cell response in said

adjguantfiormylationsaching of all references in the present
appl i cation, including patent applications and granted
atents, are herein fully incorporated by reference.

Un"r)aa? s wisgostaiedc éheo Pil/watest eragion dised InchpRuUbSPaHENt examples is
comSEERI & BrgaMitd ph4RMaHS @% 2 BRY fighd-Bcopherol and squalene), and an

aqueous phase of PBS containing Tween 80 as emulsifying agent. Unless otherwise
stated, the oil in water emulsion adjuvant formulations used in the subsequent examples
were made comprising the following oil in water emulsion component (final concentrations
given): 2.5% squalene (v/v), 2.5% alpha-tocopherol (v/v), 0.9% polyoxyethylene sorbitan
monooleate (v/v) (Tween 80), see WO 95/17210. This emulsion, termed ASO3 in the
subsequent examples, was prepared as followed as a two-fold concentrate.

Il.1. Preparation of emulsion SB62

1I.1.1. Lab-scale preparation

Tween 80 is dissolved in phosphate buffered saline (PBS) to give a 2% solution in the

PBS. To provide 100m! two-fold concentrate emulsion 5g of DL alpha tocopherol and 5ml

of squalene are vortexed to mix thoroughly. 90ml of PBS/Tween solution is added and
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i ntended by the inventors to be optionally

substitutable with the terns 'consisting of, 'consist
wo@Rgosaed1i consi sts of, respectively, in every POFEP290€002838

The invention will be further described by reference

mixe@t igfopoBlv bl ey BRE o R R BRRe S ol ATy nges and fnally

mitrefluigised byl usingan M1 10$ miroflakiosphachire. d esaesdltb'@ dildroplets have a

._pr arat| n racterizati f the oi
sif o PR BNk Tep T0ERR b Rt Sere By o P D e
Thexdegp Iabljbumﬂs/aﬂ@n@ompdqbntdase:addmistomeémnismal|n sirmpdd admixture.
an el derly popul ati on aged over 65 years with a
vacci ne containing a split influenza antigen

I@Zﬁaletjimmrepuiamw adj uvant Exanple IV descri bes a

T R gy on st IR o R sion S RGE LY ukpg ulderRtrang gt of an
oil pbaseacamprged of pydrophahid ceempomentst(o-geroppempandisduaternahend an

2oAR P4 KO Mo HoRR nBab il T &7 o s rod

(moditied)netd 618). Waile emrﬂng gheidiyphasar(t/18ttotdlvdiume) i kransferred to the

aquél}égwgég \@ o It\/g arlgxtﬁgh‘, éﬂ%ﬂg gﬂgecaflag 1 g:%nl]{eg Sll rloom

terpparatwie. di heabsuﬁv@ mrxture) meofsub;épned a@tsm{aralnqbact and cavitation forces
. - adj f

in 8GR f NGRS (1850d PoBEBLG TR0
sukwizkaredropletsafiisihjutiorabetageando and ang o nthedresydting plisdoetween

o 8151 Tht sBb HEIEA K36 Q8oL B o RHENOR b, 25 287 memorane

et erofogous s
and thenstewie bulki exhulsion srsterded eefligerpt@piuh Supancagaides\ed 2 t68°C. Sterile

iy Lit kpfl .
neffieoiohih B BpR AR SRR e the oy ko o BkicR2ugion el
bubkdjontediner forat laast txegpondaus adj uvant. Exanpl e | X shows

a pre-clinical evaluation of adjuvanted and

un- adj uvanted i nfluenza vaccines in ferrets (study
Thelfingl. compositionpéthetSB62 eroulsionis asgollowva:al sheddi ng and

V‘{gl tqot ﬁaasoa ‘é‘ﬁf/\ﬁ d{Brf ?ﬁ’g{) plﬁqgj?%ﬂgj g X 69/08)@5 82}3&%“&3&] opherol: 5 %

(v/@) 47.5 mg/ml; PBS-mod: NaCl 121 mM, KCI 2 38 mM, Na2HPO4 7.14 mM, KH2PO4
1.3 mM; pH 6.8 +0.1.

I.2. Measure of oil droplet size dynamic light scattering

11.2.1. Introduction

The size of the diameter of the oil droplets is determined according to the following
procedure and under the following experimental conditions. The droplet size measure is
given as an intensity measure and expressed as z average measured by PCS.

11.2.2. Sample preparation

Size measurements have been performed on the oil-in-water emulsion adjuvant: SB62
prepared following the scaled-up method, AS03 and AS03+MPL (50 pg/ml), the last two
being prepared just before use. The composition of the samples is given below (see
section 11.2.4). Samples were diluted 4000x — 8000x in PBS 7.4.
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vacci ne containing a split influenza antigen
preparation containing ASO3 with or w thout MPL
wa@ejogstentt i nmunogeni city persistence data at PEEPD06/002838
and day 180. Exanple XI shows a clinical tri al in an
As%I Q&HOV F‘P_q{i’éﬂo%% Ieerl\'tlé'l gzeoéfgﬁda%_’ ¥&5"F|§1 (}é’é @1\‘1%'551%@5 diluted
contai i n T TRfIUenza ant pr epar a
in ‘rﬂ)mMalNaﬂng ASOS vvith MPL adj uvant Exarrpl e XIl shows a
clinical trial in an elderly popul ation aged over 65
years with a vacci ne contai n| ng a split influenza
adviermpZetpsireit 300AHS wineIn ed ASTS with MPL adj uvant

All 8 ErsGA %@%ﬁ@aﬁ@%@%é‘wﬁ?ﬁ% RLaons,

Samnlem Vgere mgasHtRsdptoa @lagtie eWettnﬁﬁbMylve@s@mimam iseitable dilution

(us?ﬁ@ﬁé‘{f?lul?&aﬁp{fpbok ® émglﬁg cfng}[ ?rﬁgﬁgﬁﬂ Ie'\@%@?ﬁqﬁatlon and
withT éwe opftipat pedeleidur e Anti - _Hemaggl utinin antibody titers
to tgﬁﬁ%%ﬁgar‘tl%l rbfridide deX Bf ﬁta[}é* %ngﬁ_ﬁr m ned

using t l'utination in The
pri nér pead p@ftlcteh&efnaptl\tee@dex of hdsant tsmag.ﬂwéy @bequthob(the adapted

e
PomanaL B8 o hE AT Bk & FE 5ok il Byt
i nfl uenza virus hemagglutinin (HA). Heat i nact i vat ed

Thé‘f’é'cﬁn‘é’ﬁlrc%n%&’(é\%‘r%ly treated by Kaolin and chi cken RBC
renove non-specific inhibitors. After pretreatnent,

tlﬁée"fw\@lemglh,lﬁﬁ AL @Etad8PRHBkr e i ncubated with 4

h each influenza strain.

Cﬁl cken res(}ﬂtkr)ll o h:légzzcj(gltblés &ere t hen added and the

i peatterad light detecigg pLPO H4e1a8A0S)- scored. The titers
Qfcessed as the reciprocal of the highest

dilution of sérumthat conpletely inhibited

heyratien: guiomatic sleterminatiee by fresgoftdi | uti on of sera was

1n&9bera9cans%%hwetmsé§uérﬁmé was scored as a titer
equal to 10. Statistical analysisStatistical analysis
wWeR¥eIaae Higmaiel: bincyyadentsaealeiat i on H titers using
%@E@Emﬂ@n rap%@eeht.mﬁhé ﬁgtofrfértlc?rfb?lj\dbs' s of variance

can be brief descri bed as

The Automatic Malvern algorithm uses a combination of cumulants, Contin and non
negative least squares (NNLS) algorithms.

The intensity distribution may be converted into volume distribution thanks to the Mie
theory.

11.2.4. Results (see Table 2)
Cumulants analysis (Z average diameter):

Table 2
Sample Dilution | Record Count rate | ZAD Polydispersity
SB62 5000 1 7987 153 0.06
2 7520 153 0.06
3 6586 152 0.07
average | 7364 153 0.06
SB62 (Example IV) | 8000 1 8640 151 0.03
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Log transformati on of data Shapiro-WIk test on each
popul ation (group) in order to verify the normality of
w@e@apeoidi stri buti on Cochran test in order toPUEEP{096/002838

the honpgenicity of variance between the different

—ptrpum—r—onr(-g]roupsj*—Twerwa' Arat-ysts N .0. ance
performed on groups :gi;ey HS ga St fcha'uItiﬁgge

corrparl sons 1. 2 I egg&é I Lé cytd |§51e sba(hnl ng

UVVD qua‘lll I actT1T o7 1 Clll T CII
S?g‘%‘?‘." EEBHQ Wrrp%docyte 1aon theg i s of 1 t oki bd%
production: effector ceI I s % or ef f1 t of gﬁm

cells produce IFN—g a r&eé I ey
) PPREEET 4 Tdons PR fog I‘ S 10 | of SB62
i Sl pr@s%rﬁﬁé@% i

(Brefeldine). These cells are then processed by
The araveradeotiaimetemZ/idf sipo iscweighed py treedmoentustilight scattered by each
I t e [ EN-g and | )
sizk ARG | BE S085 s e B iaieg o Bienoid analvss of the
saippli aricdie medly ussct fbr repEOLIBDE ﬁﬂrpmielss I ntracel | ul ar
Vi [ f T erformed o BMC

'L o XA Y & LRESWE oaetch M: REresBsPRie " Mobianas of
phetohs Beltmd;ohd om m ce and pool ed i n heparinated nmedi um

g pRlyaieRsiy Gy EPESs Hie i S WS Erl i cimensioniess

megsuaigi af the dishﬁbuﬁnrtgoadnesae recormended pr ot ocol
(centrifuge 20 mn at 2500 rpmand R T.). The
nononucl ear cells at the interface were renoved,

Contirs aed adiomiatic REysis: Add and PBMCs suspensi ons were

Tw@cﬂtﬁ@tﬁézt &e?al)étl(;!%62cf8|n c? gentl:a §d AR :Qf é‘ég@%ﬁgl Je and assessed

serum ro ant e
acguding éatheyrocadure éxpiwhedmhwe mithdlve fmHowihg lnmoﬂjﬁadlflcatlons

S e ke
Sefiflckteie, ieHeqed fipLa st A1efis, Tor, el @ngh S 3 oRS Giutons
detgrinined ity 8btairdam aplimalideadt (atd vaigést 10000x bod BPO0Ox for the Zetasizer
PBI\/C are

30412, 34% S5 0B cHeR Tk TG HbBlk Sk o e er i n (
Resutig/are phewn mﬁabtleﬁu nhi bit cytokine secretion.|FN g

[1L-2/CD4/ CD8 staining was perforned as follows: Cell
Taglléssoensi ons were washed,

IR Analysis in Contin | Analysis in Automatic
(mean in nm) (mean in nm)
SB62 | Dilution | Real | Imaginary | Intensity | Volume | Intensity Volume
1022 | 4/10000 | © 0 149 167 150 -
1.5 0.01 158 139 155 143
1/20000 0 0 159 200 155 196
1.5 0.01 161 141 147 -
1023 | 1/10000 0 0 158 198 155 -
1.5 0.01 161 140 150 144
1/20000 0 0 154 185 151 182
1.5 0.01 160 133 154 -

{13

when the obtained values were not coherent.
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resuspended in 50m of PBS 1% FCS contai ning 2% Fc
bl ocki ng reagent (1/50; 2.4@&X). After 10 mn

w0 p@ebetiiton at 4C, 50 ml of a m xture of anti -BCHEPR06/002838
(2/50) and anti-CD8 perCp (3/50) vvas added and

A édﬂ%fﬁ%ﬂ& ?é’pré”&n‘?atf&n%tr #Se r@%}ltgr s, ué\&%\ r!alnl fggﬁéﬁ\%’al: 6?-?1 023. As

erneabi I'i zed
caicpe @Eelx-thygtﬂ@é majqriky @f tB@pamnlds |(e19ududeasd BQ%) iave adiaf@ter of less

washed with Perm Wash (Kit BD) and
thaﬁd@p@ﬁggdé%ﬁph 50 M of a mx of anti- IFN-g APC

(1/50) + anti-IL-2 FITC (1/50) diluted in Perm Wash.
11.206.t ©veral Corgldini on min 2 h max overni ght at 4C ceIIs

LR TR -
angewd optiaxl nindelsAChe phaitiél sigd ZADWRS. Gn@%&lqﬁmégﬁﬁ& SoRlIaAnEnalysis)
or e event s

t
of P Jutilone afSeBg Bbiisvan Anvec £50-280%. col 1's. The
Wit ustriyf thg @simuifants=igeritimove obZerva® he irtlabied éttirgl dﬂlﬂloﬁrlaﬁ*the ZAD

ated popul ations. 1.2. Ferrets nethods 1.2.1
angp%%ﬁ)g Is@fl nation Inhibition Test (H) Test

procedure Anti - Hemaggl utinin anti body titers to the
hree infl.uen Lrus strai wer e determ ned using
"%’heﬁ ﬁ?'&f’fﬁ&%&ﬂ"mﬁﬁmﬂ 'p'?!m test (H). The
principle of the H test is based on the ability of
f f[l uenza anti bodies to inhibit
R G SIGIHSBRRSION o bl 0od cel |'s (RBC) by
The rMH’lueaszased thusugheorihe! document i $Ahn abbreaiatien ¢orf 3D-MPL, i.e. 3-O-

ool b TRRER] BT R Bk B HEoRRzed povcer
MRLnligjuinl bulk $s a Afablr cqpicentiated (areurid 1 hmbmf) @lqde@ijsl di‘s;'beﬁéisn of the raw
ool VIR, S5O0 LY W oS 0. A BEpiBIGE, B sonomae
représemtatiod el trengtepdratiomrobédsiiogiverd iragigliretd. nat i on was

scored. The titers were expressed as the reciprocal of

the highest dilution of serumthat conpletely
Foi amdiimenh betchagige uif i1Rgt MEL.lighil bulle pfapagdtiodiis whiried dver in sterile

d t ab scpored as a
i B ae yeBS T M i i clSag SESL | O
susplend itiee ML opelef inrwetet fominjdttidn ter s ( Day 4 1, before
- agsaelglg?éb%@ arﬂ% nggregates by heating (thermal treatment)

- reduce the particle size between 100 nm and 200 nm by microfluidization

- prefilter the preparation on a Sartoclean Pre-filter unit, 0.8/0.65um
- sterile filter the preparation at room temperature (Sartobran P unit, 0.22 um)

MPL powder is lyophilized by microfluidisation resulting in a stable colloidal aqueous
dispersion (MPL particle size smaller than 200 nm). The MPL lyophilized powder is
dispersed in water for injection in order to obtain a coarse 10 mg/ml suspension. The
suspension then undergoes a thermal treatment under stirring. After cooling to room
temperature, the microfluidization process is started in order to decrease the particle size.
Microfluidization is conducted using Microfluidics apparatus M110EH, by continuously
circulating the dispersion through a microfluidization interaction chamber, at a defined
pressure for a minimum amount of passages (number of cycles: nNmg). The
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UNI STAT. The protocol applied for analysis of variance
can be briefly described as foll owed: Log
wao e@esbarmat i on of data. Shapiro-wi |k test onPEHEP2006/002838
popul ation (group) in ordetr to verify the nornality
mi(%fl i24RA diiraifoh @ggés%ﬂtlr%oﬁgrr%@bteﬁéf cyc %ﬁ?fsg,%icfuia‘i’ed’ ?ﬁ bhdis of the
onmogeni ci t variance betwee e different
meﬁéW@P' é!@Wdﬁt@ a@grt%@ pispersipayplums: Onret @iveit eqWpMent ajaegivemypressure,
theAJé'Qthﬂ %@V%ﬁ@ﬁdﬁgr{ frdi iy mf&gctnbﬂlcﬁarﬁ %rdnl%ﬁ%?and throughout

ure nonitorin
thet 'ﬁﬁ%leat)fu? @@rtwy inferACteN éh,iarﬂl@ﬁn H‘gthehlél’eémil gxample the interaction
ché}ﬁﬁéroﬁse‘ﬁ' %hoft t'Pl@ lﬁlbé‘ﬁ%@‘{t fARY St h'%enﬁc‘?tl.)@@ LJ’[%R eJﬂcrency is
record [ants were c ecked and re
linkgddo ﬂ“%‘éQHP@aPrﬁﬁl&P rdlewate. e propessindijmemay(vast iom one batch to
an&ﬁére "Fﬁ@ﬁmle%@!iufé%ltfbpf‘ @%le gg%ak@é&ébﬁ&?eas%zéf thé%@ %fé The flow rate
bur The | ands ore pl acenent
to lPGhPQ rod @ﬁ'é%flow WPmeasmeld VAT w&uegqun@ctnon dhl&? |betspa¢ injroduction
of K)IP!«_'Sﬁl@ thé appayatR. @"f‘r@ecyglﬁrlé RefilESSHEBRSL (iR 'ﬁ%ﬂﬁ%s) needed for the

eratures were record every 15 mnute
tot%ép ehMPLdpgrassance throualyéhqvamamtam Eh@@meln@dsd to obtain n
cyd¥sgamaaRaastbiowsasal washes were perfornmed by
adm nlstratlon of 5 nm of PBS in both nostrils in
Quaniityof MPLto reat{Ai) {|fiom rafe(miMinlect ed in a Petr i
dISh and placed i nt o sanple contalners on dry ice.
Viral titration in nasal washes All nasal sanples were
The nppersefayrles is thus @dapted ReerIginglgp Mininuim ameyns of cysiesaio)perform
(Nf,PareCdBa¥ o Yor ’ﬂ’@cﬁr@frehﬁb eﬁE?lPFn%m A% infactRf dﬁ‘ag@er s gbla*rhe total

ten-fold dilutions of nasal washes were tran

am@yigh g FYGias |9 airels deferminad iRy He lfﬂsulbfofma@arjme( gige measurement
pel’fhﬁ‘Hea/aﬂbF Hl 8fles. chléglzm (%Iﬁ |§déf%e4! Bas],éeﬁ%n It'ngté)ncal data.

cells/m) were then added to eac I ncu

The,megserement i regliged bywphelpn sorrelation SmctrQS@QRyaéﬂQﬁi teghique, and
dimG8! lekpré&sé@!ﬁﬁ Mhlﬁoﬁﬁl%km (&0 ?e@Jnﬁ@ﬂthkqgmmthéjfmc'i‘oﬁtﬁdgﬁétlon can

cont ai ni ng medi um i s ad and i ncubated for
be aﬂ%?ﬁ‘?é’r after fmg_Cycles. Above this limit, microfluidization is continued until

satisfactory size reduction is obtained, for maximum another 50 cycles.

If the filtration does not take place immediately after microfluidization, the dispersed MPL
is stored at +2 to +8°C awaiting transfer to the filtration area.

Atfter microfluidization, the dispersion is diluted with water for injection, and sterile filtered
through a 0.22um filter under laminal flow. The final MPL concentration is 1 mg/ml (0.80-
1.20 mg/ml).

I1.3.2. Preparation of AS03+MPL adjuvanted vaccine: 1 vial approach

To the AS03 adjuvant formulation, MPL is added at a final concentration of between 10
and 50 ug per vaccine dose.

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a SB62 mixture

containing Tween, Triton X-100 and VES (vitamin E succinate, i.e. alpha-tocopherol

succinate) is added to water for injection. The quantities take into account the detergent

present in the influenza strains so as to reach a target final concentration of 750ug/mi
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The intensity of the yellow formazan dye produced upon
reduction of WET-1 by viable cells is proportional to

wo b@onentber of viable cells present in the wel PCHEP10h€002838
end of the viral titration assay and is quantified by

Tng@%g’r Htﬂ,lg%hﬁnﬁ9§ %W§'§‘%2§)O®Z‘ﬁhv l Aft?rIS Iflxﬁrg st(i:rlzitng,oﬁug of each

_appropriate wavel ength oneters). .
influgnzgestiaiieaf interesh dfoexaple sieindfl 1Nhi HING: aiedi Bda et ¢lagsical iri-valent
v B e R i R 25O 060 e ich 5 g Bha e 2511
or 3349 fddPbrhen OD is < cut-off and in contrast a

negati ve score is defined when D is > cut-off. Viral

shedding titers were determ ned by "Reed and Miench"
A sghemadip rerresentation efgthecpresaration praesads giventiarFigure 3. The final
corAB&SHfon &Q\SO%%_ohfﬁﬁéiﬁg,Mﬁswmﬁah%ogg@éﬁerﬁhé Thble 4.

maggl uti nation Inhibition Assay The | nmmune response

was determ ned by nmeasuring H antibodies using the

Tabeighod descri bed by the WHO Col | aborating Centre for

influenza, Centres for [Disease Control, Atlanta, USA
(1991). AngiedigalF titre neasyrlansaniatioer o corfflbumansiese

Neﬁﬁé(vre frozerbgfﬁ'_r) B anpl es | w tia st cul.1'_cueﬂ@)fmiym’rr::L Other

SEEIPT ghensi vely val 1 dated—mirct thoo—using =&

henagg! g daHo QOLESH 21 hhg) Yni ?QFMMH U) of%'f‘pl'lr’é
approgdri &oﬁﬁgrb &aﬁ(?”m a’ 0.5%fowl eryt I0ESymMe
suspernsi on. [N cific sefuminhibitofs Mwegeamgenpved

by heat txreaLIBH sRdnopcePt or destroying enzynme. The
sera gbtai ned ygpg)evaluated for H ant) boglgsheyels.

£ 4

aning Wi L4 ! —dir{ut —10; oot
IV\E,Iﬂsel'ri es (by (gél¥lg8él]t1ofrﬁg{)dfﬂ?2) wa 781 /ML% up_%sjlu :1#

| o of —1—20480— The—t+trat: s—taken
PBgant g hi ghest 'g?q?'uti on step t 13 owef %' e
i nhi bijtion (100%Clof hemagg| utigia N Al Ess gs wer e
perforimed i n NapHPOate. 1.3]2. 1' mn d%é(%4m
I nhi bijti on As¥HePlwe assay was pertormed in 9

Widtei for - coated mcrotitre plates. A Z-fof d diTutTon Ad320 pi
injgetioney of the antiserum was|prepared and m xed w tjh a

gHanddr di sed amount of 1 nfTienza A H3NZ, HINI or 6.8 +/- 0.1

*PBSinot 810% @oltentratéd pHE18 =L e3P OB NAZHETS), NACI CI-HCI
“MPILGS eBthdr a5 | RCris0igpepldotdre neur am ni dase whi ch
enzymatically releases neuram nic acid fromfetuin.

Aftlgr cl cavage , , :
I1.3.3. Preparation of AS03+MPL adjuvanted vaccine: 2 vials approach

The same formulation can be prepared from a 2 vials approach by mixing 2 fold
concentrated antigen or antigenic preparation with the AS03 (SB62 250ul) or the
AS03+MPL (SB62 250ul + 25ug or 50 g MPL) adjuvant. In this instance it is proceeded
as follows. The manufacturing of the AS25-adjuvanted influenza vaccine consists of three
main steps:

1) Formulation of the trivalent final bulk (2 x concentrated) without adjuvant and

filling in the antigen container

2) Preparation of the AS03+MPL adjuvant

3) Extemporaneous reconstitution of the AS03+MPL adjuvanted split virus vaccine.

1) Formulation of the trivalent final bulk without adjuvant and filling in the antigen
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of the termnal neuramnic acid

b- D- gl act ose- N-acet yl - gal act osam n was unmasked.
wolnosaeEdi sh per oxi dase (HRP) -1 abel | ed peanut PCT/EP2006/002838

agglutinin from Arachi s hypogaea, which binds
coﬁtﬁﬁv‘é“i cally to the gal actose structures, was added to

e wells. The anobunt of bound agglutinin can be

Thejyelames @f tedhigganenovaleat bulksaare iosed an ther ldA content mpasuired in
ea&l‘?ﬁlbﬁ&ﬁlém |b9ﬁrb?||toﬂo:"cﬁ? ﬁoﬁrﬁ@?atﬂé_ﬁ EH&‘ bH Qqéllge?vrglurhé’ dy11 0 ml.

dilution tha _ e viral® neuram ni
Copeantipted phepphate butered salinegns! 3 pigroixtusel of EweemeBCMTrlton X-

106 bAd @-toé‘opﬁeéﬂ hwﬁﬁéénaédcélhﬁﬁ a‘P@Hh@cQ&'}h \ﬁé@%r %B?HI{%‘ tHfbe

anti b sure ts were conducted on rozen

Cownumeém%lks WNgw Griedania, iAdMew a(@rkawaﬁagsub@reében
succRBsitdip aflitbdint A8 ré‘s%ftMH‘p‘ﬁ@&I%] & 648 8FLalind / aI‘wegn 80 - Tnton X-

m croneutral 1 zati on aSsa € sera were use

109 yetterapherbhydiegan suscinple 3@%@9 (PHEZ dh 182 mMNags 2t7e@l\/bd
KCl, 8.4 ﬁii\PNhQﬁP©4 Nﬁmﬁﬂ@ﬁbaed?@ﬂgw&w%n BbI 150 R Tiiton

m xed seri al lutions o rum and | hcub

X-190 a0 ﬁonw/rﬁba -trcophrsyldweragen iseecinae inerderite bavera ﬁreau
corfieRREsH &%, 473&{ X m%n«a.ngqm Nﬁf%@ﬁ@;ﬁ%an%f MRl S

was t hen he m xture of vi nd anti serum

bull 4tF 1) t'é%étSéralna{BS@BUrlvamtémak k) jang fi6aid kA opBrsirain, (17.5
g VAT BSstiafiPisee @t !rl%lemefﬁla}/ﬂ)l.ﬂlkbabb %dﬁ@%ﬂ%&ﬁ%mgﬂt

of chicken red bl ood cel 50% neutral 1 sati on
b”'f"l the gnigpirejs §W%ﬁﬁ%@ 3@5'11Iewpaﬁb@owtemérai@pheﬁeraddmee of

theﬂé‘sﬂ n%iﬁﬁél@nt Iélul@aﬂd 15°8b 'rmﬁiﬁ@é 8f Sl ) dREked and
eval uat ed éﬁf\l%to i ne w COytonetry (CFC) Peri pher al

adigstgd i At @ ﬁ&hoﬂ\@%m and CD8 T cells can be
Thé ﬁ‘ﬁ’hlem#nﬁl Sglk'o‘f' aNﬁgtehQ it é’segfl&ﬂlly @iﬁed lhtozs-nﬂ:%me s Type | (Ph.

TNF- al pha and I ncu
EU"(‘)OQ'?%%‘ﬁ%‘ﬁCﬁ?F@ ‘@t’ﬂtCP@téWS 30(9'1—5@%19%4@ H} 3%(}1iﬂ||+g%91l-“§}yéﬁi"} ic
CD4 and CD8 T cells can be enunerated by flow
y follow ng conventional i mmunofl| uorescence

2) Plogaraion gt 4803 ML Aapheilo e Blings e Rlisant coniaine.

Thé djuves! Agoamviry ‘i@'ﬁkéﬁed"b?dh\%dgoaf tMS‘ c‘ohﬁaoﬁéﬁt%e RBB62 emulsion
I nfl uenza vacci ne antigen pepti des

(m%IB?q? hﬁ?q'%Hﬂs?p)@adfMPL Kmﬁﬂheéﬁtaeq@%t"e’# h) Wéolds@af:%rﬁrated PBS

modf(b#e@ﬁﬂadt 1§y iRfihg el ﬁ&&cleﬂfrétﬁﬁﬂﬂ?s zﬁg%fw&erﬁo? flidction) with SB62

wer e expressed as a
b“'@?f'@Mp (o8 s pt 1 v@/@DMPéfCC@BB tioB il e cefermingd sgps to reach
a fifAl @ﬁerﬁ &Gdétwéélb‘l@%’%b&\ig Qﬂutaﬁly %rémdsééﬂd 8éi &Rl human vaccine
dose. II'ne mlxtufe is stlrréld foFr)rSI Sr{)arﬁ%utes ar%oréc% temperature, and the pH is adjusted
to 6.8 + 0.1 with NAOH (0.05 or 0.5 M)/ HCI (0.03 M or 0.3 M). After another stirring for 5-
30 minutes at room temperature the mixture is sterilised by filtration through a 0.22 um
membrane. Sterile inert gas (nitrogen) flushing is performed to produce inert head space
in the filled containers during minimum 1 minute. The sterile AS03+MPL adjuvant is stored
at +2-8°C until aseptical filling into 1.25-ml sterile Type | (Ph. Eur.) glass syringes. Each

syringe contains a volume overage of 80 pl (320 ul + 80 ul overfill).

At the time of injection, the content of the prefilled syringe containing the adjuvant is

injected into the vial that contains the concentrated trivalent inactivated split virion

antigens. After mixing the content is withdrawn into the syringe and the needle is
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Percentage, intensity and relationship to vaccination
of solicited | ocal and general signs and synptons
waleoosngpial 7 day foll owup period (i.e. day of PCI/EP2006/002838
vacci nati on and 6 subsequent days) after vaccination
reﬁ?él%d X/%rﬂhﬂramu§c%¥a9ﬂeéé}?%né Ik re%B%:,tﬁlﬁJeé“iHe A@éﬁ &’cguvanted
to vacci nation of unso |C|te oca ener a
inflyenzessangideirsvasaine egrresonds éxd. 7| ow- up per i od (|
day of vaccination and 20 subsequent days) after
vaccination and overall. Qccurrence of serious
IL.45 o v Ereparatiem of irgmunagenip sompositions: camprising ap influenza antigen
an§%§ BoAal oy Nﬁ‘,qﬂ(ﬂnrglﬁm':\ﬁétel; Bullisftmuisee response:
erved vari ab days 0 and 2 1: serum
hemaggl uti nation-inhibition (H) and N antibody
ottIHé B62 ehBRidtbiIePAs él&l?éll ¥olﬁﬂx@'cﬁ§hc§@&ﬁbeﬂ&aﬁetﬂ% illhRRnza antigen

(H Menza Vvirus stralns represente e va Cl ne
wm

1)-(6 paHA peitstrail M2s@dded andmixed; Hlaisiwes combinad, wagrs
Qi'oﬁﬁéitezwﬂh 5@ ggﬁ’rﬂ Bt | WLQ% g@?tﬂ‘\{ﬁ’rﬁj&‘l idrinlil@8n. t ested

separat el y agai nst eac e three I'nfluenza virus
strains represented in the vaccine Derived vari abl es
(vvith 95% confidence intervals): Ceonetric nean titres
2" of serum H antibodies with 95% confidence .
EX?NPL# at Glinigabtrial in g eldgAy Pepylatipaagedaves §5 years with a vaccine

co§?d‘ IHRE AR irflugn3h %ﬁﬁg% hrbéo%?aﬁcﬂ ard AS0¥ aaﬁullant (Explo-Flu-001)

Conversion factors* %o (I at day 2
Seroprotection rates* ** with 95% C at day 2 1 Serum

A Masém66§hdYa|ﬁUW§sed(éMdﬁN§35c@rﬂﬁElfquﬁ ﬁﬁ%ldé?l&/?fobaﬂaﬁén Q@ed over 65

al | timepoints. Seroconversion rate defined
ye?)’ért‘f‘eﬁp dnofrdgpde pvaduatetbe hf@aétoaﬁmplé'a@ﬂdath&} frﬁﬂnén()gemmty of

elmehﬁmﬂﬁné Buoﬁ%fdé@ iluehiz4 b8 déwc]r?e éon@amﬁeir?edadjﬁlaﬁﬁx(sos

, eac vaccine strain. * Conver si on factor
The eﬁvﬁ@éal adMiief gePONER r deds e antirhe@agaitinin.gvmesitiglisiggayand  anti-

neﬂfaﬁﬁ’rﬂ@&efeeéhtlbgdﬁﬁyes? and 86!l R8GHtc¥ ARIURE r&oRbd (CD4 and/or CD8 T
***Protection rate defined as the percentage of

cell, irsprrRess WA npeasuces 2ihdays after indramscdlas agministration of one dose of
an AS03 adjuvanted vaccine or a WV vaccine. Fluarix™ was used as reference.

ll.1. Study design

Three groups of subjects in parallel received the following vaccine intramuscularly:

= one group of 50 subjects receiving one dose of the reconstituted and adjuvanted SV
influenza vaccine (FIUAS03)

= one group of 50 subjects receiving one dose of whole virus influenza vaccine
(Fluwvy)

* one group of 50 subjects receiving one dose of Fluarix™ (Fluarix) = control

Vaccination schedule: one injection of influenza vaccine at day 0, blood sample collection,

read-out analysis at day 21 (HI antibody determination, NI antibody determination,

determination of neutralising antibodies, and CMI analysis) and study conclusion.
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vacci nation (for each vaccine strain) that usually is

accepted as indicating protection. For the cell
wore@oaemEd i nmune (CM ) response Cbserved vari abCBER1006/002838

days 0 and 2 1: frequency of cytokine-positive CD4/ CD8

I , i dd f f . o h . i fi
e e N O T e
cofhpfeycialntaccjpe fromtibe pearci0o8 deadloped anttimanufgctoreatfbyt GlezxeSmithKline
Bi@é;éii?eggns needs to be given/explained Split Influenza

dantigen Whol e Influenza (wf) antigen. Derived
vari ables: cells producing at |least two different

5" WELEFR shfttaon and paniideddl flani 91,7 Tzl g

cells producing at least IL-2 and anot her cytokine

4Rk FNg) cells producing at |east |IFNg and
I"'é" Ecmg < ra{t'ghk(gl L-2, TNFa, CD40L) cells producing

AS3 ddapanteliiifvenradvanemeher cyt oki ne (1L-2, CD40OL, |FNg)

: gy | y:sd ' 1 Ci ' et -
g a5 stiu AR % veBTHE BRI, I 2 DRBRARR R ghrsiing
of a@ohcentratadnteivalenfrioaivatet spfitolifiananiigeps pesentedsn awypenl glass vial

% fidence.interval s) e calculated:. Ceonetric
(oo (e B 23 ainel) & B 7 peshit BT Bty rines E8Mapna e saez
enlidgjen (B3and) @djuvéagaoatatnet). Mg die fimé bemje(cﬁbﬂ,athe @bntent of the antigen
tralising antibody titres at .days n 1 . .

conBiioE T rnOYest P e win P heB' ol Seted Grufkign prgled syringe,
follo®ey byt gately ndixihg dbét fthenegrirge. Mbangoef thenSBEE enfulsiaC witin @S vaccine
anfia8iRifls 8 "osddine Bl Fro LGP Fon. hs GialiRacgle i replaced by
anfista@suseliatingedle andithki vokeheis cofrectpe ke s0 @ge of

vaccinees with a serumH titre = 1:40. The frequency

of CD4/CD8 T-I|ynphocytes secreting in response was
Oreuioserdf siesireconstituted AS03-adjuvanted influenza vaccine corresponds to 0.5 ml,

contains 15 pg HA of each influenza virus strain as in the registered Fluarix "/o-Rix®
vaccine and contains 10.68 mg squalene, 11.86 mg DL-alpha tocopherol, and 4.85 mg
polysorbate 80 (Tween 80).

Preparation
The manufacturing of the AS03-adjuvanted influenza vaccine consists of three main
steps:

1) Formulation of the trivalent final bulk without adjuvant and filling in the antigen
container.

The volumes of the three monovalent bulks are based on the HA content measured in
each monovalent bulk prior to the formulation and on a target volume of 800 ml.
Concentrated phosphate buffered saline and a pre-mixture of Tween 80, Triton X-100 and
o-tocopheryl hydrogen succinate are diluted in water for injection. The three concentrated
monobulks (strain A/New Caledonia -, strain A/Panama - and strain B/Shangdong -) are
then successively diluted in the resulting phosphate buffered saline / Tween 80 - Triton X-
100 - a-tocopheryl hydrogen succinate solution (pH 7.4, 137 mM NaCl, 2.7 mM KCI, 8.1
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(descriptive statistics) for each vaccination group,

at each tinepoint (Day 0 , Day 21) and for each
wa@eiobgen1( Pepti de i nfluenza (pf), split influeP@HEPRDG/002838

and whol e influenza (wf)). Descriptive statistics in

mM RELYPEL A%?dr'nfvf RAS,E 1564 ﬁ@?rﬂ TWedR ! Bho éé’ il H%ne& 1190 and 200

responsés fore each vaccl group-an ant
ug/(nifog togdpherd hydrafgn succiaid) |r50nﬂef foelnee/eta fired tenceniation of 60 ug HA

ofR%Halﬂégé{‘ﬁeéﬂ FdisR tnn&@u;dfb% %ﬁ))ﬁ sfabZ%&i ARG %gﬂ%@%lk) and

70 gg dHA ofeB straini($7.5 @lgIHM B/stralrea/%@sll kot fina dulkp rBedamrtn addition of

eac?ﬁﬁ{og&%é% k{?@gmgéa Fﬁh drfe PrFEI eI‘§rt I?oe g@h#tﬁ%hg géoflﬂm g%ﬂé?e?a{u&e. After
additi@bofnthecdastomenal@lest! bakk artdaﬁ gtinutes lof sirigg, thieqarhis. checked and
adjﬁéﬁg?é§2l4-|0 3 Vﬁ roﬂ\ﬂa@ﬁldand. characterizati on of the

wat er sion adj uvant fornmul ati ons Unl ess
Thetrivatent ﬁealstiuﬂt efcbntlghms i3l dseptidadly fidenlintd Gmiusedle Mypé hglass vials.

co B ARl SARTRL Sk BRI B URE) D

aqueous phase of PBS contai ning Tween 80 as

nlesoth st.ated, .the o
2) (PRl b e SR T SBuB R Ao irBu i SR Somtain
3ubA wnesumg eQOMBodeG@hISE: i€ ghirtdaenithod4108indf PBS-
oi | si.on nen nal concentrations
gi v@ﬁ’? bvvg _nﬁglagﬁr a‘f‘('ﬁEE'F hsé}I:Lli pha- t ocopher ol
(ov/ Q) gh@seﬁ%hﬂ@ bMﬂKg’,@SBU |nﬂfb¢s§l§dléhet|§ad6§d1@®556tnﬂ df ¥Lteopherol.

(Tvveen 80 , see WO 95/ 17210 Thi s _enul sion, termned
ASoM e gaNRods a gs; while %gnq,ﬁggg\m,gfquhase (110

f ol idtéWdluﬁﬁe) & tPéfﬂféfeﬁfl‘éH% ﬂgﬁmﬂtéf@qﬁeodslpﬁlase 620 #tatvoRiine). The
of emulsion SB62 11.1 .1. Lab-scale preparation Tween

80 thﬂﬁé%?}lr(ﬁgéo"W@H‘H%f?&ﬁ%"%ﬁﬁm@@@%al ine (PBS) to
Q' VEmalsAiaidt: td @Bultiny I‘hB&lrg l?s%ub}_ec?eé’tbos‘ﬁbgle quS%Q‘f”and cavitation

wo-Tol d concentrate enul sion
t oc@b‘f?@r"&F edRigrastipn eraralpyof érﬁfécr@f"é'd%"r &1652&21 PBb- §ioycles) to
t hopredGed ubnf&ksh dﬂfplé:@g&ﬁ&ﬂﬁbn%kwgén%o' a‘-hd@)@@ﬁ'n The resulting

andni xed t hor oughl e resulting emulsion is
pasRid i haiweerf- 8&”%&'“ nge and finally microfl ui d| sed by

gIS: @%n%ﬁlltwi‘h]oﬂsti h\%‘esc‘lr%sgfelrﬁ{]lscfbﬁé s@ﬁﬁ%@ﬁy filfraforl tﬂ?&ﬂ}gh'artgzz um

membrane and the sterile bulk emulsion is stored refrigerated in Cupac containers

at 2 to 8 °C. Sterile inert gas (nitrogen or argon) is flushed into the dead volume of
the SB62 emulsion final bulk container for at least 15 seconds.

All quantities of ingredients given are for the preparation of 50 L of emulsion and are given
in volumes. In practice, amounts are weighed taking into account the densities of the
ingredients. Density of PBS is considered equal to 1.

The final composition of the SB62 emulsion is as follows :

Table 5
Tween 80: 1.8 % (V/v) 19.4 mg/ml
Squalene: 5% (VIv) 42.8 mg/ml
alpha-tocopherol: 5 % (viv) 47.5 mg/ml
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size of approximately 120-180 nm (expressed as Z
aver age neasured by PCS). The ot her adjuvants/antigen
w@eowpaoant s are added to the emul sion in sinplBCT/EP2006/002838
adm xture. 11.1.2. Scal ed- up preparation The
—atiom of —the—SB62—enytsion—+s—+rate by m Xi ng
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agqueous phasg—contaaAgFHhRe—water—gol ubl e
conponents (Tween 80 and PEg%'E'Wrmdl flied), pH 6.8).
W!tbPHléOsti rri ng, the oil phgsel4 B0 toffal volune) is
ferred—tothe—agueous—phase{(9+10{total vol une),
ana Pﬁe m xturel|is stirred|f 101?"% m nutfes at room
pienperature. The resulting|mgkgre thep subjected to
shear—+rwpact—and—ecavtati-onforces inlthe interaction
chanber of a mcrof luidizer ( 15000 PSI - 8 cycles)
The tstepieJSBeE bsilkoerhalsion isl thlifﬂ ﬁe@tl(ﬁaﬂysﬂléd b H @I5- ﬁﬁét@ﬁ@ nyfe | glass
S rlOOS 20Q nn?: The r tin H IS getvveen .
Vs e SYRNYR PAIAINS 2 A vl dvetasi %Pktpwm'waﬁ

through a 0.22 mnrrerrbrane and the sterile bulk

sion iS st or ref ed.in Cu cont ai ners at
3) ERplrph@Rebds BEPhSloh o HEAS oty GaReHgs.
At ﬂhejslhmd of ijectibhg tide achteod Meofnat Bentaidthg Wb@ﬂo@ﬁtrated trivalent

et SBlipdbPt i BHSTs ifcortbes BRin B e s ey syinge
corfaiaing tB® SB&2 8nidisior felovlsd sy g@mmmlx.&g uaﬂhers@nnge Waikivg ¥)the SB62

t oc e % %
gt Rt tﬁ‘ﬁlé(@fc"l"zirﬁ%ﬂs %P“?t%gmﬂ’l a1 ™
KH2PO4 1.3 mM pH 6.8 0.1. I1.2. Measure of oil
dropl et size dynamc light scattering 11.2.1.
Introduction The size of the dianmeter of the oil
[1l.212 o b edirse compleditioni(iTaisld 6nandadhinistratiort he f ol | ow ng
procedure and under the follow ng experinental
conditions. The droplet size neasure is given as an
Ta%lgtsensny nmeasure and expressed as z average neasured
PCS. 11.2.2. Sanple preparatl on Size neasurenments

Vadvwe beerbrp@ltieon med on the oil-in-water enul sion Group
At SBG2

Fluarix ™ HA from 3 influenza strains (total HA = 45 ug) Fluarix
e A/New Caledonia/20/99 (IVR-116):15 ug
e A/Panama/2007/99 (RESVIR-17): 15 ug
e B/Shangdong/7/97: 15 ug

Thiomersal content: 5 g

In pre-filled syringes of 0.5 ml

Wwv HA from 3 influenza strains (total HA = 45 ug) Fluwvv
e A/New Caledonia/20/99 (IVR-116):15 pg
e A/Panama/2007/99 (RESVIR-17): 15 ug
e B/Shangdong/7/97: 15 g

Thiomersal content: 5 g

In vials of 0.5 ml

Fluarix + HA from 3 influenza strains (total HA = 45 pug) Flu-AS03

AS03 » A/New Caledonia/20/99 (IVR-116):15 ug
e A/Panama/2007/99 (RESVIR-17): 15 ug
e B/Shangdong/7/97: 15 g

Thiomersal content: 5 g

In vial of 0.335 ml (2 times concentrated)
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prepared follow ng the scal ed-up nethod, AS03 and
ASO3+MPL (50 ng/m ), the last two being prepared just

whedeneiuse. The conposition of the sanpl es i SPUI/ER006/002838
bel ow (see section 11. 2 4) Sanpl es were diluted

4000k “Ulll r ot Narocat
Parti cl +§¥rglgeg Eﬁgg 39'“3'[‘ ; g\ﬁter@@ﬂ 1- 1015) | was

di!utorl |n 10 mnﬁm |n|$C Qi 7ar

3000HS si ze nmeasurenents AII SI ze measurenents were

Th@Qéé@ﬁéﬁﬁﬁe@aﬂh@ﬂbfédwﬁﬂramuébu%ﬂy%thé&lelt@@i% on oP#HENISdominant
measured into, a stic cuvette for | vern
art e SRaCitges, welh hgrried slossl Y eudeast 3P Hinules; wih pgrropriate

médfcaﬂﬂ@@heht)re'a@l@y@@!alﬁb[@elﬁcﬂaﬁé R fabe aﬁ a%tlc reactlon followmg the
con entra{l oan and with two opti cal her
KUtagon O YACEMPef r act i ve i ndex of 0 and |nag| nary one
of 0. - or reaI particle refractive index of 1.5 and

r S of 1 (the adapted optical nodel for
I"#hegtmé‘? E‘Eﬁ"@lﬁng to the values found in
[i terat ure). The t echni cal condl tions were: - |aser
th: 532 nm ea3 - | aser r: 50 mw
A L 83 yPise Verd Zateign BihRiied: 4R pudedn rEipeGuiASYS group, 40
sulfjees aBhe FHrix gfompemﬁtﬁﬁabuwjécts #bfhe FIqu\Vlvaéer@ The mean age of the

ot EaRaIPT oarEadhe Bie il xodeinalon y@e 11 viedhita p.siasyard dovaton

of emnaéeﬂmt Thandansage andigeadsh Gibtribbidn eNthebyubijds Gefisk the three
he Automati,c nethod. The Automatic Ml vern

vacgfrgoqrpnw%%%gn% conbi nation of cunmulants, Contin and
non negatlve | east squares (NNLS) al gorlthrrs The
"|'nt nsi t |str|but|on may be converted into vol une
i SF? ¥? HUPRBRKs to the Me theory. 11.2.4. Results
(see Table 2)

The administration of the influenza vaccine adjuvanted with AS03 was safe and clinically
well tolerated in the study population, i.e. elderly people aged over 65 years.
5. Immunogenicity results

Analysis of immunogenicity was performed on the total vaccinated cohort.

111.5.1. Humoral immune response

In order to evaluate the humoral immune response induced by the AS03 adjuvanted
vaccine, the following parameters (with 95% confidence intervals) were calculated for
each treatment group:

* Geometric mean titres (GMTs) of HI and NI antibody titres at days 0 and 21

. Geometric mean titres (GMTs) of neutralising antibody titres at days 0 and 21.

* Seroconversion rates (SC) at day 21 defined as the percentage of vaccinees that have
at least a 4-fold increase in serum Hl titres on day 21 compared to day 0.

* Conversion factors at day 21 defined as the fold increase in serum HI GMTs on day
21 compared to day 0, for each vaccine strain.

* Protection rates at day 21 defined as the percentage of vaccinees with a serum Hl
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Cunmul ants anal ysis (Z average dianeter): Table 2(* )
Prepared as follows : Water for injection, PBS 10x

weomveaatitat ed , 250nm of SB62 enul sion and 25meCDEPIBE/002838
are m xed together to reach a final volune of 280m .
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Zet asi 2&MUV¥¥Y0oHBrand t wp48pt 2681 nodel 518.The padd.4cl e

size ZAD (i.e. |Phteymxl)t y4oepsshy cunul aa_>144@nal Vepiesq  of

the fonnmul ati onpr@ssess Lo appy e was arp 150;12{;@ nm
yhen uging themﬂgy 30 :aé"n?"i’éééhi“mwe 83°" VA%
UTTIC S Ul T ot T Pr—0o Lo p a2 A =
A/Panama | FluAS03 49 |52.3 35.4 77.4
Fuarix Pl(day21) 49 | 366.1 264.5 5509656
FIUWVV | Pre 49 40.9 28.1 '
426.6
Pl(day21) |49 |296.0 205.4 37.1
Pre 50 |25.8 18.0 236.5
Pl(day21) |50 | 165.6 116.0
B/ FIUASO3 | Pre 49 27.5 19.0 39.8
Shangdong | Fuarix | Pl(day21) |49 |317.7 226.9 444.9
FIUWVV | Pre 49 |26.0 17.2 39.2
Pl(day21) |49 |270.0 187.0 389.7
Pre 50 |32.0 20.8 49.3
Pl(day21) |50 | 195.6 135.2 282.9

N = number of subjects with available results

95% Cl = 95% confidence interval; LL = Lower Limit; UL = Upper Limit
MIN/MAX = Minimum/Maximum

PRE = Prevaccination at Day 0

PI(D21) = Post-vaccination at Day 21)

b) Conversion factors of anti-HI antibody titres, seroprotection rates and
seroconversion rates (correlates for protection in human)
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' thrédgrodB8 rdiie

and pol ydi spersity. I11.3. Preparation of ASO3
conprising MPL 11.3.1 . Preparation of MPL |iquid
w@ewpeoEion The MPL (as used throughout the doRCIEP1006/002838
is an abbreviation for 3D-MPL, i.e. 3-Cdeacyl ated
gmgogg M A) liquid bulk is prepared from
Re Q;?é&éﬂ;” Il?;rgglb%owder MPL liquid bulk is a stable
Th@ cﬁ?@té?fﬂoatfé@b'(sa"ﬁ@@ﬁantlthergsblmn)craagﬁemmrms‘ﬂieGMTe roloéach vaccine
strélheorf @‘é@/@t B6thGAred B! cfefj( bSThE ANudrQioH SctoP Vva %f@sc%ﬁl%qr to 13.6
juvant fornmulation. schematic rep resent a
aCQQﬁ@na ixihervits sifaip epe dwsvacsingi This cornvemguiaetoz is lEgelya
sulERiek B4 03 ol iAbreisdh G redlealnl dhd Buldilbin RIABARA ' ON

is carried over in steri ass-"con
They ﬁgﬁer@e@wndateﬁ/mpr@%ﬁﬁéihgtpsommqrh@‘ subjectswiitinog seramdHl titre 240 on

day‘f’ii'i5 PRARe bixgetV? lthé3%ﬁ§? haff Bf fP@tsﬁBjeE@r(hdnglte %ﬁtd‘yo rbr? 49%) i all groups

esagqgW ?ate an aggregat es
haq peoigaiiup levels of atihosicstior aflegtainsl A dey 23, tbletsmmnoted@nrrerIes in the

dHGeR YroM @Ef &1 802351 A8 o ﬁeférﬁ(nrué §tFJ|n Ongyea'n%gf

preparatlon on a Sartocl ean Pre
profeftion sthisreansithatiegre then §8% Qb'ﬁhétsllbﬁc'féthad@cﬁﬂl’um HI titre 240 after

vadcﬁiélﬂ@rﬁ ahd hRrd @éﬁ&p&% HrotBich g agslin g@th@‘ﬂreé@i‘ralﬂg‘ﬁ%‘g rabt?sls largely
| yophi |lized by m crofl ui disati resulting 1n
SURESIPY Eﬂ tha seopirieniion dats 9k BeYedRqyingdLin ﬁm%ﬁ%ye@rwz @opulatlon by the
EufofpBhh AUtHohaes, 200 nm) . The MPL [yophilized powder is
di spersed in water for injection in order to obtain a
%éﬁf@e"wﬂﬁﬁ/fﬁiesgeérﬁéemutbﬁ prapestiauehewkieds Witheat least a four-fold
inckEE6 988 IAHI BREBA dhy QQtdEEéHmpﬁgQ& fo Shy Prbo&all Aésg)%ﬁse rates for

cooling to roomtenperature mcrof[urdiza
theﬂh@@e%wnsswgrﬁﬁ@waﬂlh egyaldn theothirecgrese® Tichke Pesmed Bliective and
acoordifg td\E@rbﬁéédJUﬁiibﬁ od Vé&&lrfesshﬁglﬁ‘#hkgfc%% éé?b&ﬁ}lverslon rate greater than
M crof |l ui di cs appar at us cont | nuous
30%;iip thg 6P ygaisrid gpreyalion. bnthis ﬁtblglg,htha aemqoowalpduraf@thamgreater

thah 5094 ¢ tHeQRreRAGRR! |

at a defined pressure for a

m ni mrum anount™ of passages (nunber of cycles:

Them crof |l ui di zati on durati on,

nm n)
representing the nunber

Tallé scycl es, is calculated on basi s of the neasured fl ow
rate and the dispersion vol une a_given equipnent
at a given pressure,| Seréprotsdtidn 'Serbsonversion"PYCHNafsion
fromone interactio charm@r to appt h,enrate f’infll . . factor
EU S TaAra | 50 year bm ent 260%ni o {he [ Rd0%ctign > 2.0
Strains Group % [95%CI] % [95%CI] GMR [95%CI]
A/ New | Flu AS03 | 49| 98.0[89.1-99.9] 69.4 [54.6-81.7] | 12.4 [7.3-21.0]
Caledonia | Fluarix 49 | 98.0[89.1-99.9] |  69.4[54.6-81.7] | 13.6 [8.0-23.2]
FluWVV | 50| 88.0[75.7-95.5] | 52.0[37.4-66.3]| 7.0[4.0-12.2]
A/ Panama | Flu AS03 | 49 100.0 [92.7- 55.1[40.2-69.3] | 7.0[4.2-11.6]
100.0]
Fluarix 49 | 91.8[80.4-97.7] | 65.3[50.4-78.3]| 7.2 [4.7-11.3]
FluWVV | 50| 90.0[78.2-96.7] | 56.0[41.3-70.0] | 6.4[3.9-10.4]
B/ Flu AS03 | 49 100.0 [92.7- 73.5[58.9-85.1] | 11.6 [ 7.2-18.6]
shangdong - 100.0]
Fluarix 49 | 95.9[86.0-99.5] 69.4 [54.6-81.7] ] 10.4[6.5-16.5]
FluWVV | 50] 90.0[78.2-96.7] 50.0 [35.5-64.5] | 6.1 3.6-10.3]

N = total number of subjects
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chanber used is of the type F20Y Mcrofluidics. As the
m crofluidization efficiency is linked to the couple
w@e@ssonel - flow rate, the processing tine mayP@UEED2006/002838
fromone batch to another. The tine required for 1
cycle is calculated on basis of the flow rate. The
flowrate to be considered is the flow rate neasured
In gpnalusigner for i nj ection just before introduction of

tus, | g | i ned t
e el A8 R R P oM eSS of B e B e
twacgag straing & thh Iﬁuﬁgmsltdnei Riyerixrgrbupss althbagh ihere wasesatle boerlap of
S cal cu n X uantit
R T 0B BES W m R Aoty Bl e AR RS Trs maane, '
. drhmlt/esuonSaéthfar@s fRhes!1 wwe@ge&bm t’;&/gHélf mﬁlsﬁamla% the
of cyc I'TO ar e escril pe or he
et e eBRRRCah § Rbl BRI Lo Diaid ngiadge imGUIT
treqlatedauyau@Eunfpeauwumrmésrun is determ ned by the

result of a particle size nmeasurenment perforned after
* ideyey c!hssserw?iawtqnda@sm the thriepigroynspgayoadsirare BBA&to 100% for

Eﬁé Gffc Rt Gikgd éifa'nfsah'hi@%l@ is IbRG %‘%&feﬁﬁ?ﬁﬁqﬁé sérﬁﬁfo%tlbﬁ &fe of 60%

oton correl ation spectros

d%@“@ldl inthes> BQ pears slspapyiagian. i the Earopees lﬂutho(ﬂﬂ%/ er age)
. I{I Hﬁgﬁgdg%g sJerJo%t{Verstl(;h gé \%Ii\%fg{?é dhr%ag)t $C%]ﬁfc{r?he {I?mree groups.

rﬁ\arajf tegpatiseaties rhon tlse toed strairsiwenrst ddsestiily stjaaltinthe thiczgroups.
reduction is obtained, for maxi num another 50 cycl es.
If the filtration does not take place immediately

.51 Ler i Bleukralisingi ardibodynijtershe di spersed MPL is stored

I L o S BRI AR, Bl Mgl QR i
eldesly, thevearem eirtblbodm;eepmsm to &trednemahsuh@aﬁmgehem dsbesseghResults

I, .
areg%%ﬂﬁ'%q% tr?e SeVﬁHS{eFW%&IB BB& %‘é’g@gﬂ& ?r? tl&ris gGyI_T) for anti-
nelpradiging anilmdyoﬁtre%%rdmbladoq&mdvaraonwates far wniheutralising at

posqggg@%gngg Zoﬁﬁﬂgregg uyant formulation, MPL is

concen ra ion of between 10 and 50 ny
per vacci ne dose PBS 10 fold concentrated (pH 7. 4

TitrdE SF ' &re sk ]
2080 nEORARRL RO EALALEN 1o o REofy YA I i e
ancismﬁ(h"’nmuelsaﬁoneseralTﬂii@d@ﬂmmmbmamieters were determmed

* Geometric mean titres (GMTs) of serum neutralising antibodies with 95% confidence
intervals (95% CI) pre and post-vaccination

* Seroconversion rates with 95% Cl at day 21, defined as the percentage of vaccinees
with at least a 4-fold increase in Hl titres on day 21 compared to day 0, for each vaccine

strain.
Table 9
Antibody Group [Timing [N [|>=18 1/DIL GMT
95% CI Value [95% CI
n % LL |UL LL UL

A/NEW_CALEDONIA

-t

PRE 49 |46 | 93.9/83.1| 98.7| 106.6| 77.6| 146.6
PI(D21) |49 (49 |100.0| 92.7[100.0{ 870.2] 608.5| 1244.3

2 PRE 49 (48 | 98.089.1] 99.9| 115.6| 89.4| 149.5
PI(D21) |49 |49 | 100.0| 92.7|100.0| 955.8| 649.5| 1406.5
3 PRE 50 46| 92.0/80.8] 97.8] 87.7] 63.6/ 120.8
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succinate) is added to water for injection. The _
guantities take into account the detergent present in

W@ b@eiiofiluenza strains so as to reach a tar getPdTi/RP1006/002838

concentration of 750ng/ m Tween 80, 110nmg/m Triton

- 100 fggﬁzt)* 8 ef50 710001 92! 130 I TB75 ) B3 5106
RPRNART TUENZa{STT gPHEOT |haTt B59S60.0|(d217| Fo0HIPY32. B t 2580 941 1
HIN1, H3N2 and B i nrprD21)d5si g!| 16d.0/-9¢ad fodlo] YOH 4| 28165
are added. Aftler 15PREN S&d I Jab1ngoo.8%RmM 100fo| SBGA| 556.1] 952.6
enul sion is added gRUDZMe 2ay 100.0|BQrry100f0| M2z.7| 28.8| 2261.5
schematic repri@sent/BBEon (60 [5he 190.¢)#a0atA0 P2 e49.3] S 640.6
given in Figurle 3 |RKRE21) |5k 150 o ieh&i%Ri% 0N II®EB 738.2| 1295.0

%6%'?‘@99”8 VP per [RBFmn [6s|Ri :g‘%}-?\ﬂé ggg Téa%?l » 488 350
3

7
Table 4 *PBS npd 1CE§‘§%AC?§/L@F gﬁé% g%% 2 148.1| 334.2
B 3 Mﬂ-?s%d!rﬁg?h

Na2HPO4, NaCl,|°KCl - * Ay 427

AR AR N (el

vaccine: 2 vidl s appi9aghsohas 2820 fs8lsb7a | 9 LamkoRe 1680

Br&WA Gy VAdRedmix Adjid/ant SPESHEFETv . :

() HHIQUadiRI 986y antigenic preparation with the
-390 vacthfe i) VAUV VARiASO3+MPL (SB62 250m + 25ng

&= RGmPE dYRLjeddmithaNhilabldreblitsS | Nstance it is

B0 car@RsdrpercbRbb® Whsubjdies WRMHEwlthA 'tﬁl%gs&fcifitep $ange

85%CIloet 85k R AIOHZEL L6GEPEFONE ~5nds Prﬁirﬁ’f ee

PRE- Pl'ree%bin&ﬁor{:é’cr[ﬁﬁv @tion of the trivalent final bulk

PRD21r0 Pesiatahaibn Modyauy adj uvant and filling in the
aﬁti g’én cont ai ner 2) Prepzr ation of the AS03+MPL

10 Ta%%i.@vant 3) Extenporaneous reconstitution of the
0

15

20

+MPL _adj uvanted split virus vaccine. 1)

Antibody at i on |Gfoughe tri vl ent fli nal bul k Resgomders

adjuvant and filling in the arhi gencontl® ner Thes% Cl
vol unes of tlhe three nonoval ent bul ks gre basedLlo n UL

AfNesv Giledomia ¢ht nmeasur ed46n eadbo nonovallsmp bul Kage1 or [73.0

to the formj2ati on and |g9n a tamget_volgm_g of 149 ™M l74.8
Concentrat edd3phosphate |pofferggisaline|gmd a [282 56.8

Afpaeamaxt ur e [bf Tween 8049 Tritdm2 X - 10Qosasd 13.3 38.9

a-t ocopherylf2hydrogen gSygci natje are dillig.#d in|g@ter [32.0
for injecti¢g®. The thrgsoconcegatrated mgebul ksg.6A Neyaq 4

B/Shbeghonga, Af New York, [BgJi andsel) are {mp 44.2 73.0
2 49 26 53.1 38.3 67.5
3 50 19 38.0 24.7 52.8

Group 1: Flu vaccine (DFLU58A16) mix Adjuvant (D621024A8) 2x conc Flu vac

Group 2: Flu vaccine (18854B9) Flu vaccine

Group 3: Flu vaccine (DFLU59A2) Flu WVV vaccine

N = number of subjects with both pre and post vaccination result available.
n = number of responders

% = Proportion of responders (n/N x 100).

95% CI = exact 95% confidence interval; LL = lower limit, UL = upper limit

The main findings are:

* For the three vaccines, at day 21, a seroprotection rate of 100 % is obtained for both

A strains. For the B strain, the seroprotection rates in the three groups ranged from 92%
to 100%.

* Post vaccination, there was a significant increase of GMT for all strains, in the three
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successively diluted in the resulting phosphate
buffered saline / Tween 80 - Triton X- 100 -
w@2doeaepher yl hydrogen succi nate sol uti on ( pH FCHEP28002838
nmM NaCl, 2.7 mMMKCl, 8.1 nM Na2HPO4, 1.47 m\/IKH2PO4
[ Tri X- 10
a9 s B0 o e Tk S SCR20k%0y for i v
vatvvestais nahe EW(SBBtahdtﬂltwme@fro&ﬁ thah ImhéWIMV%aﬁhd@hﬁﬁere was

sofyovRa plaEEe PiBeweh X Elsbindionh aad B odR o

o F dfe Beﬁicbﬁ\lldi&()lﬂra’ésﬂgavﬁl‘ﬁll Fespbhéd Mtaied 8fdr nthe t threslséralins were
bul kzg tween additi on of each nonoval ent bul k,

es?%'a‘lX%‘{ﬂl tf‘% Bf PI9%¥HSf or 10-30 minutes at room

In amgmpe,tthé eesuﬁsé wefe esldisternmvitbfthddtcobtaineéd fromatialaaalysis performed
ul.k,and rq’b utes of stirring, the pHis checked

forgi ‘QSE"GQ?HE‘“E‘& €S9 2 with HO o r NaOH. The

trivalent final bulk of antigens is aseptically filled
to 3-m, steril Eur | ass vials. Each
mEg SN hinidGet (8 axbadint el o o0 u
In omlgr fa H|>e|ltber cﬂéraabﬁwmgtlmﬁmmfredbﬁﬁgé Mﬁhflladjzawaatmdmmhkn the elderly
a illing in the . a vant cqntai ner uvan
PoRAgir e P Bl Msoaits GRe Relainidap AtbeS Vap gssessed.
Simﬂmly&ome I(Irm*ttlbody itre, stm?ﬂo%I@mSgbndponﬁ}s \A&Iﬂ@lgégtggﬁa@t hod
ol C e o
(b B9F 8Rng bigiing, §TFe et e oR 4irE e Rete it
vat SerdddhvérBiof ate@R)ined AdthSpRrcdatdge atnacdiides Wit tbast a 4-fold
bul k at 1rrgé: ﬁE[r%Moncentratlon will be determ ned
so Hrease i bk ptres on day 21.cormrared it dayed, \X%re‘??dﬂda?‘an%é"%
suitably around 2 5ng per final hunan vaCC|ne dose
T i xture is stirred for S
Tog Sl AbdiEdobamareduaiag PeNDantbenied Wig %75Cl rothaupyin Table 11
(arAOK anBbsdy GMTY .ahd Ma/olé"(é 8$é}o&§’nvMsﬁbrf rales3ofMIA afbbst—vaccination

tirring for m nutes at roomtenperature

(detyr?gﬁt)kﬁ‘%@mfﬁas?e eri | | sed by filtration through a 0.22

nmm nenbr ane. Sterlle inert gas (nitrogen) flushing is
TaBRf{ormed to produce inert head space in the filled

containers during mininum1 mnute. The sterile
AngibRdyPL adj ulgetp i s st|dindng at|N+2- 8C uf@MT asept[9a%Cl
filling into [1.25-m stlerile Type | (Ph. Eur.) dglhlass [UL
AdNew GptesionBaclFildBoBnge |EBEt ai 49 a vol ufE7.8ver ageshs §a7.9
m (320 m + 80 m over|PI(DR)). |48 t he t i[2@0.0f 212.9 |342.3
i njection, thfluzentent [BREt he [ efill ed7k8ringe [64.6 [93.6
cont ai ni ng t he adj uvant|Pl(B21) |49 249.1 190.0 |326.5
Fluwvv PRE 50 66.8 53.8 |83.0
PI(D21) |50 159.2 122.8 |206.4
A/Panama FIUASO3 PRE 49 33.3 28.5 [48.7
PI(D21) |48 156.8 124.8 |196.9
Fluarix PRE 49 34.2 25.6 |45.8
PI(D21) |49 133.7 100.9 [177.3
Fluwvv PRE 50 24.6 18.7 [32.4
PI(D21) |49 78.9 59.4 |104.7
B/Shangdong FIUAS03 PRE 49 46.7 36.5 [69.9
PI(D21) |49 204.2 156.4 |266.7
Fluarix PRE 49 46.1 35.3 |60.1
PI(D21) |49 133.7 100.9 [177.3
Fluwvv PRE 50 48.6 36.4 |64.7
Pl(D21) |49 128.2 101.7 |161.6

FluAS03: Flu vaccine (DFLU58A16) mix with AS03 Adjuvant (D621024A8)
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injected into the vial that contains the concentrated

trivalent inactivated split virion antigens. After
worRoosngpithe content is withdrawn into the syriPQEEP29d6/002838

the needl e isreplaced by a n intranuscul ar needle. One

0. tuted the AS25-adj uvant ed
E%%f,%ﬁvgg]g’%\,%% %ﬁ%% e corresponds to 0.7 nl _.
e Raearii Ppe ISR LTS o
ggﬁ,@g,i ITL’ :aﬂ&v\ugt—e?gbér?g Sl oﬁg oéfrgrrﬁl Igg)lg o “FF%PFEGE@ 8B62

T szsi on of 11.1 a n equal volune of twice
a8CGncentrated split influenza anti gen (Fluarix(tm) (15
Argibdélyper st r a|Grpupas ded afRedpondérs N1 5 Was
combi ned, when| approprilate, wWigh 50 ngfegl of Mgkt €
ive the final|formlafion. Exanple 11| - dinjgal JyL
A/NewriCalgtionia el RRIAS0300ME at 1 ofpsAged OVEs 5 yery?.s.a W tldg.7
a vaccine cont fEiyariRg a|gpl it jaaf | uenza|@n i genfsg 4 63.7
reparation anfFd$0@ agygivant |{gExpl o- Flg¢-001) égp}halsemj
A/Parggpean, I andofFpsbast iyl Was|ZZonduct efigldT am ghGeT T yj75 5
popul ation agefFiyiRr 6qgyearsidsn 2003 |48 gor der|gb 61.7
eval uate the r vygenig ty azq. the i Magrpgeni ogley of|z7 g
BBBlearg@ohdg hKI T n IJASY30TI[43al 'S T [Hgl UENZa [sgril vatfgg 5 68.6
vacci ne contai jFuyagixt he |[adj uvapis AS03. [Lae hurm@g]a 617
| mune responsgwve. @i - he*qrgg_gl ut i \n3§',7lneult ﬁg]gl sing- 5
FRIAS08I Il Restird IDFLUBS A1 6 thix REEVASOZ AGaV: ktgbé'l%?aAS), Fluarix: Flu
vasRHeat 885 ATTNIMSNVES PRFOY (/oE¥n é)Lé 59 cefl
Nr 2 9IRABBLE) sUNRZITRIBPHGIR Preardd oM Ya é‘tﬁ)egfon JBEJIPdUéﬁagHéFH = number
ofrdspdhioetd. ati on of one dose of an A adj uvant e
%/ aFHHRSHiGh bf rasPINYeNARM Re00)F! Uari x(tm was used as
95%{C1=a3@8t 3% bonfliensd IWbHAISL! SFaw iR, OL Qﬁ%%epﬁmili

subjects in parallel received the . vacci ne
i ntranuscul arly: one group of 50 subjects receiving
Themaindidinds@re:he reconstituted and adj uvanted SV

[ [ of, 50 subj ects -
* :rl-g(%’:ﬂeéi#\e/ia E‘g dgﬁg& oseggé ‘é%g?ﬁeveﬁi%gﬁlé nMIB {Jeeét%sf?‘(fé}é% ﬁgmagglutlnm
uragifidageoup of 50 subjects receiving one dose

E Lox (1 Fluarix) = cqontral Vaccination.

e ot G ot ibbies Tor o lidhe 2745k B thesagne range
In e doree geonpseAitaivaecihation, anteaslraminidasslaysbsdyaévalddicRased
%@%’E’F%‘ﬂﬁ;{“.g g%XhéjﬁF Sﬁtmoaf?l ¥it|reosr,] poglva%crzll}]ét%%?%ere was a trend for
higher GMTs of HI entibody for all three vaccine strains in the FluAS03 and Fluarix

groups although there was some overlap of 95% CI between the Fluarix group and the
FIUWVV group.
* Regarding the seroconversion rates, overall response rates for the three strains were
essentially equal in the three groups and for the three strains.
Our results show that healthy elderly vaccinated in this study against influenza developed
good antibody responses to neuraminidase antigens whatever the influenza vaccine.
However, the response to the neuraminidase antigen is lower than the response to the
hemagglutinin antigen.

111.5.2. Cellular immune response
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determ nation of neutralising antibodies, and CM

anal ysi s) and study concl usi on. The standard trival ent
wa@piostiodinf | uenza vaccine - Fluarix(tm used i nPE€TIEB2006/002838

study, is a commercial vaccine fromthe year 2003
Pl AIRA) ARG R RIEH By Lot R e b3igMliated n vitro o
pragiine H4 %tG%QLoﬁNEwaealﬁ)) IFNly ifancubatedanithi their mrﬁ&b@bﬁdlhg antlgen.

oofieRisal; AN EShelt I 4 EBPT e LAThR SRR AR e

cytemalty &llowiggsbneentionaldmimuabiiubrésdevied abelling atdsliviat gienotype as

wof B e By BRE LS BARLBIGE b B PSP el Bgen
as wellpa psplicies |dng‘eeobfm apediitgintlinmzSpéiteiamers used 433igah o

LREF t tinme of [njectio th
rostiRlatY Pl RRRE ) ool Bhe T F By SerlitbFEthe Fotaicns T-cen
respphge Iﬂﬁ'ebheﬂﬁt@ﬁ& he SB62 emul sion pre-filled syringe,
foll owed by gently mxing of the syringe. Mxing of
t he SB62 enul sion with the vacci ne anti gens

Tabledgnst | Autigen spechlin SDAJTwelmespdhses expressafi ditoi clls producing
t he usectnieadt dwo differsntaxytiokinesinDesdriptives Stitistics et PRE and
and t he RQOSTifier CB%UIH%‘B\!E«UIFN ~HATBtatvacéinatedaphopt) t he

|||n Za—V-acelhe

reconstituted—ASe3- aUJ thvat Gr‘mle” Za

Sestetiesponds [Amfigens i | | c@nt Jdin 15N g Méarof | eacp Min
InfTuenza Vipdggastrai mas e T
Fluari x(tm heimosr) vaec [Bhvoe c?ﬁtau B 68 Ry 100
squal ene, 11.86 ng DL- & phipdyegsophespl , sand| 4. 822884 1.00
pol ysorbate |80 (Tween &0). |DAyepal atsgpn bBhao 368.790|  1.00
manuf acturing of the ABD3- d@iy@vant ed| i nfsBdenza arasesine 1.00
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|n eac rmnoval ent bul i pr ol t f? i‘rg at i 2328
on a target |vol une of SUC U:}’g& .c"3 Nt 4“*‘”%7'1%4?%132800
buf fered saline and a pye- rﬂa%tz‘l”e T@gé 80,1@1@ ) n4:'§88
X-1 00 and |Whole Influenza |1 |Day 0 48| 3134.33 2568.369] 507.00
1 Day 21 47| 9332.04|  6875.403|1482.00
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3 [Dayo 1086.00] 1502.00] 2189.00] 3899.00
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3 45 2.49| 330.700 -1094.00
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Secretion  |Antigen Group Q1 Median Q3 Max P-value
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Influenza
2 1246.00 2382.00| 3992.00| 33801.00
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Whole 1 41 -91.24| 617.077 -1779.00
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Secretion Antigen Group| O1 Median Q3 Max__ | P-value
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2 1212.00 2509.00| 3957.00| 33428.00
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The conversion factor varies from®6.1 to 13.6
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assessed. Simlarly to the H antibody titre, the
foll owi ng endpoi nts were determ ned:
In a similar analysis, the cross-reactive CD4 T-cells response was evaluated using

influenza  antigen  from  drifted strains  (A/H1N1/Beijing/262/95  (H1N1d),
A/H3N2/Sydney/5/97  (H3N2d), B/Yamanashi/166/98 (Bd)) or shift strains
(A/Singapore/1/57 (H2N2), A/Hongkong/1073/99 (HON2)). Results expressed as a
frequency of cytokine(s)-positive CD4 T cells are presented in Figure 6.

The main findings are:

* Vaccination with Fluarix or Whole virus slightly boosts the CD4 T-cell response.
Vaccination with Flu AS03 induces a strong CD4 T-cell response (Figure 4), and this is
statistically significant. The same conclusion is made after In Vitro stimulation with the
split antigen or Whole virus, and this with all cytokines investigated (IL-2, IFNy, TNFa, and
CDA40L).

* Most individuals have a CD8 T-cell response against the whole flu, however the
vaccination has no measurable impact on the CD8 T-cell response (i.e. Pre = post),
whatever the group studied (Figure 5).
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specific- antibody forming cells per million (10°) of antibody forming cells.
* Difference between post (day 21) and pre (day 0) vaccination is also expressed as a
frequency of Influenza specific- antibody forming cells per million (10°) of antibody
forming cells.

11.5.3.2 Statistical methods

Descriptive statistics for each vaccination group at days 0 and day 21 expressed as a
frequency of Influenza specific- antibody forming cells per million (10°%) of antibody

forming cells. Descriptive statistics in individual difference between day 21 and day 0
(Post-Pre) as a frequency of Influenza specific- antibody forming cells per million (10°) of
antibody forming cells.

A Wilcoxon test was used to compare the location of difference between the two groups
and the statistical p-value was calculated for each of 3 strains (A/New Caledonia,
A/Panama and B/Shangdong).

111.5.3.3 Results
There is a tendency in favour of the influenza adjuvanted AS03 vaccine compared to
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A/PANAMA | 1 Day 0 2275.45 | 4003.02 | 5764.55 | 10842.49

1 Day 21 9347.37 | 13176.41 | 21471.39 | 54789.92

2 Day O 2222.22 | 4545.45 | 7495.74 | 11698.11 | 0.1814

2 Day 21 6231.88 | 10147.06 | 20540.54 | 52188.84
B/SHANDO | 1 Day 0 2058.82 | 2956.78 | 5972.22 | 7832.17
NG 1 Day 21 6860.47 | 12796.90 | 22947.37 | 48947.37

2 Day 0 1290.32 | 2113.82 | 4770.02 | 7783.25 | 0.1483

2 Day 21 ©590.91 | 9009.01 | 12774.87 | 21201.72

Group 1: Flu vaccine Fluarix'" + AS03 oil-in-water emulsion adjuvant

Group 2: Flu vaccine Fluarix™

SD = Standard Deviation

Min, Max = Minimum, Maximum

Q1 = First quartile

Q8 = Third quartile

N= number of subjects with available results

P-value: Wilcoxon Test (Non-parameitric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

Table 20
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Overall conclusions

[I.6.1. Reactogenicity and safety resulis

While influenza immunisation significantly reduces the risk of pneumonia and associated
deaths, vaccination of elderly only affords 23-72% protection against influenza disease.
Formulation of vaccine antigen with potent adjuvants is an attractive approach for
enhancing immune responses to subunit antigens. This study was designed to evaluate
(1) the safety and reactogenicity in healthy elderly of an influenza vaccine adjuvanted with
oil in water emulsion, i.e. AS03, (2) the antibody and cell-mediated immune responses.
Reactogenicity data show that the influenza vaccine adjuvanted with AS03 induced more
local and general symptoms than the two other vaccines. However regarding unsolicited
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Regarding the B cell memory response, there is a tendency in favour of the influenza

adjuvanted vaccine compared to the un-adjuvanted vaccine.

Example IV — Clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation and AS03 adjuvant - Explo-
Flu-002

A phase VI, open, controlled study has been conducted in order to evaluate the
reactogenicity and the immunogenicity of the GlaxoSmithKline Biologicals influenza
candidate vaccine containing the adjuvant AS03, in an elderly population aged over 65
years and previously vaccinated in 2003 with the candidate vaccine in the Explo-Flu-001
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IV.2. Study design, vaccine composition and end-points

* 40 subjects aged > 65 years who have previously received one dose of the AS03
adjuvanted influenza vaccine during the Explo-Flu-001 clinical trial in 2003 (FIuAS03)

* one control group of about 20 subjects aged > 65 years who have previously received
one dose of Fluarix™ during the Explo-Flu-001 clinical trial in 2003 (Fluarix)

1IV.2.1. Vaccine composition

The vaccine composition is similar to that used for the study Explo-Flu-001 except for the
influenza strains included in the vaccine (year 2004 vaccine). The strains are as follows:
e A/New Caledonia/20/99 (IVR-116) (H1N1) = A/New Caledonia/ (HINI) — like strain
*  A/Wyoming/3/2003 (X-147) (H3N2) = A/Fujian (H3N2) — like strain
¢ B/Jiangsu/10/2003 = B/Shanghai — like strain

1V.2.2. Immunogenicity (H) end-points

e GMTs (taking the anti-log of the mean of the log titre transformations)

» Conversion factors (the fold increase in serum HI GMTs on day 21 compared to
day 0)

e Seroconversion rate (the percentage of vaccinees with at least a four-fold
increases in HI titers on day 21 compared to day 0, for each vaccine strain)
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Tharfirstg@N$ analysis was based on the Total Vaccinated cohort (N=40 subjects for
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FIuUASO03 group and N=18 subjects for Fluarix group).

A longitudinal analysis was based on the Kinetic cohort of the Explo-Flu-001 (split protein)
and Explo-Flu-002 (pool flu antigen) studies:

* Pre: N=36 subjects for FIuAS03 group and N=15 for Fluarix group.

» Post-Pre: N=34 subjects for FlIuASO03 group and N=15 for Fluarix group.

(a) The frequency of CD4/CD8 T-lymphocytes secreting in response was summarised by
descriptive statistics for each antigen, for each cytokine, for each vaccine group and
at each timepoint (pre- and post-vaccination).

(b) Descriptive statistics in individual difference between timepoints (Post-Pre) responses
were tabulated for each antigen, for each cytokine and for each vaccine group.

(c) For the timepoints post and (post-pre) vaccination, non-parametric Wilcoxon’s test
was used to compare the location differences between the two vaccine groups and to
calculate the statistical p-value regarding the 4 different cytokines on:
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(included drifted strains) than the two other vaccines
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ASO 6 .

or Z 4 éﬁfg‘giﬂﬁe‘%’a t.'a %’eﬁ*& ?sﬁo‘ﬁsﬁé?kaen@%%?éfte%dof
vac efeency of Beedifiql o4 beiweeq fie aroud in g@oh of the study
ﬁlgq?ﬁ‘(%bli )éné%?gl%qélﬁb{% eval uat| ons, Fluarix(tm
VaCCI

nown as in Belgi un) has been used
as rlefieveshigaie thekinetic@t ﬁlm:lmwmeﬁhaomnsm wrmiafirdiffieeences (Post-Pre)

TSRy AL O S O B o

r espaepieesgrodpd B nenory cel | response were nmeasured 2
1 d §
%Sﬁl\\%%g te 'tffjbf/lgﬁét'ﬂgzﬁ \lt/‘rllaegigr}rﬁmne o rE%%tg{sg'irt %ﬁi’n%ff d%?enggg gi’ost Pre)
r ef of @eswncyrh retsffie 204 etwoen e 2]Yactine deounsrin rech 6f the study
Aso%xﬁlglFtﬁY%ﬁ ?Hd E&ﬁlo(ﬁgoéé‘bl ects) versus Fluarix (18
ubj ect's) con I's strongest inmunostimul ating
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as's%bﬁ’daﬂy’ Fﬁlfl(\'{mc' nated with influenza antigens; 2) to
i nvestigate, using a |ongitudinal analysis, the
i nfl uence of AS03 adjuvanted on the

IV.3. Resulis

Results were expressed as a frequency of cytokine(s)-positive CD4 or CD8 T cell within
the CD4 or CD8 T cell sub-population.

1V.3.1. Antigen specific CD4 T- lymphocytes

The frequency of antigen-specific CD4 T-lymphocytes secreting in response was
summarised by descriptive statistics for each antigen, for each cytokine, for each vaccine
group and at each timepoint (pre- and post-vaccination).

Descriptive statistics in individual difference between time points (Post-Pre) in CD4 T-

lymphocytes responses for each antigen at each 5 different cytokines and for each
vaccine group are shown in Table 22,
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I mmune response in prevaccination 2004 (so response

one year after the first vaccination in 2003).
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1= '. o\ ﬁ
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post -vacci nation). (b) Descriptive statistics in
Vaceigk-inddoed CO4fT-eelzrare sheivnae Ibetabl'éatwpé‘r§|§t étH@éét“fB’ﬂ @ﬂe year since

ans ulated for each
eS8 B lAs UERLE T SASRRY 1088 ot A responses
beﬂwema piodinidsals ogtccmatbd( pitls t Flpare) huﬁcvbh’fpagéd)mo those vaccmated with
used_t o conpare

Flu?oc ag ?{3 ﬁlﬁeg%arr éF }’\ﬁ% C@eﬁﬁ%éﬁe glse SFWH” VLEIGHSS: S;I%SWWQ the CD4 T-
celarasponsectl split & antrgensbmnesanoba‘terpevaﬁcmtubuegam @?ﬂg?\pl?edhas to 12

| es 0 onse to w
mof P o YAt B s e e R BoissiAneBy the 3
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betmgmm—:-% gr]ougg % Wl%g)gont trégt AP post-vaccmatlon almost all p-values were less
than 0.05 and were considered as statistically significant (see Table 23) in favour of the
FiuAS03 group.

Table 23 Inferential statistics: p-values from Wilcoxon rank-sum test between the
two vaccine groups at Day 21 for antigen-specific CD4 T-lymphocyte
responses (Total vaccinated cohort)

P-value
Cytokine
New . :
Pool Caledonia Wyoming | Jiangsu

Al 0.0023 0.0286 | 0.0133
double 0.0014

CD40L 0.0016 | 0.0014 0.0427 | 0.0155
INFy 0.0006 | 0.0366 0.0400 | 0.0041
IL2 0.0037 | 0.0024 0.0584 | 0.0162
TNFo 0.0031| 0.0103 0.0918 | 0.0114

P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.
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the 3 strains. (d) Non-paranetric test (WIcoxon-test)
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v To, i.pvestigate the kinetic o
CcpbeRig e BiEiohEs e Byl gERes BT i) e FecuBnd) o
anfigescppeaifip @4-§m&mﬁqcyte§mmesemnwedsrethé 2/groupsisy Dlilcoxes test, p-

' - . | o- Fl,u-QD2,. - .
vabys REG oy End RARfaeraPr 2ot il Bediphitia i orowing
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ci ne
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IV.3.2. Antigen specific CD8 T- lymphocytes
The frequency of antigen-specific CD8 T-lymphocytes secreting in response was

summarised by descriptive statistics for each antigen, for each cytokine, for each vaccine
group and at each timepoint (pre- and post-vaccination), similarly to the procedure
followed in respect of CD4 T cell response.

Comparing the difference in the frequency of antigen-specific CD8 T-lymphocytes
between the 2 groups by Wilcoxon test at post-vaccination, all p-values were higher than
0.05 and were not considered as statistically significant. Comparing the difference of the
individual difference (Post-Pre) in the frequency of antigen-specific CD8-T-lymphocytes
responses between the 2 groups by Wilcoxon test, all p-values were higher than 0.05 and
were not considered as statistically significant.

1V.3.3. Kinetic_analysis : immune response at Prevaccination (one vear after the first

vaccination in 2003)

The frequency of antigen-specific CD4 T-lymphocytes secreting in response at
prevaccination was summarised by descriptive statistics for each cytokine and for each
vaccine group and for each of the two studies in Table 25, for each of the two studies
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Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes

between the 2 studies by Wilcoxon test for each vaccine group, p-values less than 0.05

and considered as statistically significant (in favour of Explo-Flu-002) occurred only for
FIUAS03 group and with TNFo cytokine (see Table 26). '

Table 26

Inferential statistics: p-values from Wilcoxon rank-sum test between

the different studies at Day 0 for antigen-specific CD4 T-lymphocyte
responses (Kinetic)

Cytokine |Group p-value
ALL FIUASO3 0.5209
DOUBLE Fluarix 0.0712
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15| 1888.40| 2085.857

37.00| 688.00

568.00| 715.00

1211.00

1136.00

2416.00

1770.00

8235.00

7403.00

EXPLO 002

Flu
AS03
Fluarix

35| 1883.60| 1361.337

15| 1493.93| 2037.139

14.00

58.00] 444.00

1068.00| |

3| 2370.00

3| 1485.00

6891.00

8193.00

TNFo

EXPLO 001

Flu
AS03
Fluarix

35| 1174.74| 1119.633

15| 1444.20] 1946.211

55.00| 466.00

201.00[ 520.00

688.00

1720.00

1254.00

5415.00

7213.00

EXPLO 002

Flu
AS03

35| 1545.40( 1159.490

Fluarix [15| 1304.73| 1759.716

135.00{ 831.00

1203.00

1857.00

144.00| 316.00

824.00

1171.00

5354.00

7056.00

SD = Standard Deviation

Min, Max = Minimum, Maximum
Q1 = First quartile
Q3 = Third quartile
N= number of subjects tested with available results

Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes

between the 2 vaccine groups by Wilcoxon test for each study, all p-values for Explo-Flu-
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subjects tested with available results Conparing the
waledobaemnce i n the frequency of antigen-speci f PCT/EE2006/002838
T-1 ynphocytes between the 2 studies by WI coxon test
003 %reelggéﬁhéﬂ%%o%@rﬁ R:on%\fi&%l:l %@%I%t@ﬁéall% g%ﬂifig?lgginqg\%ug of
considered as statistically signitican I'n favour o
Fluds0Bb(spe Jabie®8).occurred only for Fl uASO3 group and
with TNFa cyt oki ne (see Table 26). Table 26
Inferential statistics: p-values from WI coxon
Tablg38. suninfexgntiph statistics:hier-values dremtWileexnnesandesym test between the
for anti gHfereple @revies cal4 Dav \2ipifet yantigesssreaeifics CD4  T-lymphocyte
(Ki net i cTespeamsas (Kippliehxon Test (Non-parametric

procedure) t ocatt Ly ference (W
rank-sumtesfbﬁgﬂne i_ e r%ga‘}[gwﬁe-l at—Pay %%]ﬁ%j%‘a‘b‘l’
27 Descripti \/%Llésépﬁ Ci cs ‘Ekpo'l*’lﬁfﬁbéi at Ulllbih —0)

for the speci# €BA—T=1y esponse

vacci nation (%%%Lti c) SD 7 g%q;&:v' at+ 01'83“2.1‘%.“ 1704
= M ni num T O —=—H e =- jSBd
quartile N= ﬂﬁ' er of subj !%iz.jgab'
results Co a] Ag—Hhe—at-H+ .ﬂgy
ant i gen-speci *‘?c CD4 T-1yn i 51
vacci ne groups—by— Wl coxor ~—al |
p-val ues for E)Ufﬂ‘ o- Fl u002 -\@B&ﬂégglt—ha SHBA wet e

consi dered as_statistica ll\,EX9|°5Fr|Pmopzam_4|%En_Qf_%5' 00J4ur of
Er@mwgg%T%W@-mmeﬁfw@C%rﬁ) A9 tasklpcqlign difference
Wilgoxen raresum {est) ebvaendhe Aiareupsait Day#d- sum t est
between the different groups at Day 2 1 for

Iv.81at Kpetic Rapdid | Bnntde rEsporB e PBEianinges PRAGESIndtiShnet i c)
-val ue: Wl coxon T n-paranetric Pro_cedure

P >st._(No to
The frequency of %ffge&rqpﬁeﬁ% D4 T-umpbgRbes $ecgq<p<t_n§qusggpg)e at (post-pre)
timepbineRas SlemarigHdifesaiiptivestatisfics for each cytokine and

for each vaccine group and for each study in Table 29, for each study and for each
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vaccine group in Table 31. Inferential statistics are given in Table 30 and Table 32.

Table 29 Descriptive Statistics on the difference between Post-vaccination
(Day 21) and Prevaccination (Day 0) for the specific CD4 T-
lymphocytes response vaccination (Kinetic)

(k:i‘:‘t:' Group |Study N |Mean |SD Min Qa1 Median (Q3 Max

All Flu EXPLO 001 |34| 4837.56| 4476.129| -609.00| 1888.00 848850 8148.00| 19555.00
double |AS03 ‘

EXPLO 002 |34| 1737.79| 1450.177|-2379.00] 936.00| 1664.50| 2743.00| 4669.00
Fluarix [EXPLO 001 [15| 3103.53| 3726.645| 436.00] 800.00| 2283.00| 3226.00| 15169.00
EXPLO 002|15| 1369.00| 1127.784| 197.00| 725.00| 869.00| 1808.00| 4676.00

CD40L[Flu  |EXPLO 001 33| 4819.06| 4489.788| -718.00| 1799.00| B479,00] 8288.00| 19480.00
AS03
EXPLO 002|33| 1694.73| 1431.082|-2359.00] 921.00
Fluarix [EXPLO 001 15| 3090.00| 3684.759] 477.00] 822.00
EXPLO 002 15| 1360.93| 1131.051] 243.00] 725.00

2662.00{ 4575.00
3208.00( 15021.00
1687.00] 4743.00

IFNy |Flu EXPLO 001 (33| 3127.09| 2974.067| -453.00| 1325.00] {17
AS03

00| 5162.00| 13296.00

EXPLO 002|33| 1167.85| 893.363| -817.00| 633.00{ 1207.00| 1803.00| 2831.00
Fluarix [EXPLO 001|15| 1660.13| 1834.023] -84.00| 480.00| 1386.00| 2284.00| 7120.00
EXPLO 002|15| 851.87| 859.585| 148.00| 294.00{ 501.00| 1222.00| 3564.00

L2~ |[Flu |[EXPLO 001]33| 3950.18| 3878.538 -358.00| 1309.00| P780.00| 6635.00] 16988.00
AS03

EXPLO 002|33| 1404.67| 1355.665|-2702.00] 719.00| 13471.00| 2109.00] 4342.00
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IV.3.4. Kinetic analysis : immune response at Post

m nus Prevacci nati on The frequency of antigen-specific
w@B6/Todiynphocyt es secreting in response at (pRSI/EPI06§/002838
ti msp0| nt was sunmari sed by descrl ptive st at [ stl cs for

0 aaprkh

CAET R i Eg g ChECod! e 247500| 12273.00

study i logo ZS'H PBoleag ug¥s sHid572080| €AoY 6£E1d6E 3850.00
TNFe PP | XPE'@-@ 3. 26PN BET 257k h@é Biz?‘éd SB6XG0 bk &0 YF84.dolT 9267.00

Talplses 3 andTbIe 32. |Table 29 Desg¢ripti e Stafistics

on| t he jXPLenence 1022.86e104P050 188600 nad7.ao) HOddens] 2452.00 3310.00

an[FluarieEXeLO 0at [16|n 46083 B)i5.ips-1688003 peei.da| ca81and| 1314.00| 12275.00

T1 | ipholEXPE 0p214510 966671 Gi7#.858i 0BR.00ki AeR.00L) B2.00| 965.00] 3892.00

SDs: Standadl Peviationi on M n, Max = M ni num Maxi mum QL =
Mitpi Mayt = dyliimuim, éﬂa&snlﬂnThl rd quartile N= nunber of
Qlszibirgerugrtieest ed with avail abl e results Conparing the
Q% Thied @urstilei n t he frequency of antigen-specific CD4
N=Tnumjesiebeykieats instegenith avadalie sasulis es by W1 coxon test
for each vaccine group, all p-values for FluASO3 group

Colflafing fuyiefocln tns fdLehBY 61 SRREKSBEdHE @04 T-tymphoayien

beiween theaB istudiEs)by Wikisixen 8wt fan eaetevadcite wom, iadl prveduesrior FleAS03
f - .

grd%‘lp ev{t/ég% g%%glﬁ?g% W%ad R%fé céf%% Qpdd Qo %r st %@l(f(l)c%mj(m favour of

p- va ues
Explarfitu-80hh (see Talple3@ken the different studies at Day 21

for antigen-specific CD4 Tl ynphocyte responses

TablSi g8t | ClniBrefffal §tat|¥\m:§ OhAfle re('lBQ 'be BH Vvaccination (Day 21)
procedur gagt p é\%%&l aﬂﬁﬁt eﬁU§§ ank-sum test
rgangzgngﬁﬁéJ ﬁ%vﬁﬁ@re‘h est Yor £ e%e a%f%lflc CcD4 T-
Post - vacy natl %aﬁ é€ ﬂgtlF}re accipation (Day 0)
for the specifi c Cpokifiey njRoeyp es |mev¥gduede vacci nati on
(Kinetic)SD = St3dadard DeJFeiAS08 /Irt)om = M ni num
Maxi mum DOUBLE Fluarix 0.1300

CD40L FIUAS03 0.0007
Fluarix 0.0890
INFy FIUAS03 0.0012]
Fluarix 0.1103
IL2 FIUASO03 0.0025]
Fluarix 0.1409
TNFo FIUASO3 0.0327]
Fluarix 0.6936

P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

Table 31 Descriptive Statistics on the difference between Post-vaccination
(Day 21) and Prevaccination (Day 0) for the specific CD4 T-
lymphocytes response vaccination (Kinetic)

Ei‘rllt:- Study |[Group [N |[Mean |SD Min Q1 Median Q3 Max

Al EXPLO |Flu 34| 4837.56| 4476.129] -609.00| 1888.00| 3483.50| 8148.00] 19555.00

double |001 AS03

Fluarix |15 3103.53| 3726.645| 436.00| 800.00| 2283.00| 3226.00| 15169.00

EXPLO |Flu 34| 1737.79| 1450.177|-2379.00| 936.00| 1664.50| 2743.00f 4669.00
002 AS03

Fluarix [15] 1369.00| 1127.784| 197.00| 725.00| 869.00| 1808.00| 4676.00

CD40L |EXPLO |Flu 33| 4819.06| 4489.788| -718.00| 1799.00| 3479.00| 8288.00| 19480.00
001 AS03

Fluarix |15 3090.00{ 3684.759| 477.00] 822.00| 2189.00| 3208.00| 15021.00
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Ql =First quartile @@ = Third quartile N= nunber of
subjects tested with available results Conparing the

waledobaemnce i n the frequency of antigen-speci f PCT/EE2006/002838
T- Iynphocyt es between the 2 vaccine groups by W I coxon

VoY

TestE 35 - Les =005
for OE%DPOAEb@-OOiﬁg% V\lgfgﬁggl—”SI gg?edggagﬁqtgﬁ%({ma?lqb 4575.00

si gi f i calFiuafii |n5[f ee0ws| Pfa1 B51ASBd0| ( $eL0d[abbeodddde7.00| 4743.00
|FN19ab EXPBO ng er|esit31ar.os{t 274 $57|Ca53.00] MaLaIET} 1721000| 5162.00] 13296.00
W I @01(on pk-|sum t est| betwegn the|di ffengent gnfoups at
Day f luaeknifl |gBRO.4 BletH3s 023| CDE4.00) | ¢¥8MPN) d986:00| 2284.00]  7120.00
res @‘iﬁ’é@s gKI né8|i JP7.B5|v H98.863|\WBI To%( 0 A337@L; 11207.00( 1803.00] 2831.00

( No[%%ar aftef?ilc |procedure) tq test |l ocatijon di fferen‘e
(W MvnnFuam1§u,§§il.§g 85 eémq,e_%% 15004 1238:00| 23564.00
L2 JRTRO U 1 PR ERALE) 8 AP -ShRU) TROP 4] (000 S57hef0] 16088.00

Tabl'es 33 E ' 45%1')1
F 425.00] 412273.00

QrixJ9s| Rk g 3087355 0054 8d| € 6 2B 1
and AR E ) egﬁﬁ%%?'é‘? 5 [9.0¢ 109.00|  4342.00
cal fpyp at elsps vacci nat subj|e P _ _

Prejacci nglua®i15Rh4P8d) 76054 22ds.009'S b75/60 Cy1¥8dd| 9818.00] 3850.00
TFR&UEXPLOLIFluand 382627 387257 0.058| AeP8:60| I BEXGO] aki75.00D Whd4.Gal109267.00

uppe1 | i MABOSH= |nunber| of serjopositi ve sybjects$ Tabl ¢
34: | ConvelFkiptn 15|a@t@p3|oF1 15m74|-1686.00| t 281500] AB13.00] 1314.00| 12275.00
vac :ﬁxﬁh@eﬁlusubﬁédtoﬁ-%l 1044.04Q18 M) e A47090| 4008).G8¢ 1 B52@E0R 3310.00
G08fret r [ASO Ratiq (antillog of [the nean | og day
91/ da ] o_Ifluarx 45|, 9p4.6¢ =320, 338490] 9&52:Q0] 965.00, 3892.00
%ﬂﬂtg@? Seroprotection rates of anti-HI
I8P ed subj ect s) PRE= Prevacci nati on,
y 2 1 post vaccination N = nunber of

avai |l abl e resul ts,
5 N= nunTber ol%asubjects tested with available resuits

Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes

between the 2 vaccine groups by Wilcoxon test for each study, p-value was less than 0.05

only for Explo-Flu-001 and was considered as statistically significant (in favour of
10  FIuASO03) (see Table 32).

Table 32 Inferential statistics: p-values from Wilcoxon rank-sum test between the
different groups at Day 21 for antigen-specific CD4 T-lymphocyte
responses (Kinetic)

Cytokine Study p-value
ALL DOUBLE Explo Flu 001 0.0827
Explo Flu 002 0.0992
CD40L Explo Flu 001 0.0931
Explo Flu 002 0.1391
INFy Explo Flu 001 0.0543
Explo Fiu 002 0.1068
L2 Explo Flu 001 0.0847
Explo Flu 002 0.2254
TNFo Explo Flu 001 0.0375
Explo Flu 002 0.2009
15 P-value: Wilcoxon Test (Non-parametric procedure) to test location difference

(Wilcoxon rank-sum test) between the 2 groups at Day 21.

IV.4. Hltiters
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speci fied range.

Seroconversion rates at Pl

(Al

nunber of subjects with titres within the
% = percentage of subjects with
W paose01ni t hi n t he specified range Tabl e 36:

PCT/EP2006/002838

day 2 1(fold-increase
vacci nated subjects) N = nunber of subjects with
both pre and post vaccination result avail abl e.

n

4)

Reauldate shibwhés Pigoaed and MoTFabR¥s@aabt3eon of responders
exact 95% confi dence interval;

(n/N x 100).
| ower

LL

95% Cl
limt,

L = upper |

It

IV.5. Ove

rall

Tably33:usi GeorheteioMdarsTiters (G apidusbropositisity catbs ofmadti-HI titers
t hat t he (GMTls\mlktLﬂatedmmuﬁteu éﬁﬁiactsﬁ) super ior to

+ ot val Aant 1ot o \NLAaced Be LAy
AY] \"h} LAY LY .'I [@.8 w3 Id I 1 | LE ] U 0,
Pé R c | O nf 'm'h% a spemsf'i c LT??’"I(‘% %ME aILaLugs/"CJL
LTI ITID Rl CIre I 8 I 1 I TS I
gglleg(i,rﬁaed Q\i}uiﬁﬁe |$st FI1§- A%39\‘}§cc?2ngtl%ghg B35 9811 1069
(prino-vaccinat| pip3fj | EXRI0 1084) s¥BY T ko Po N1 2056
revaccil nafugseo$ | PAY (X0 1-1391 Ws || 8€8 [ 999 L 3088| 505 97.7
later). Further mprm21) il storjesponstool[Sotapandbe| 218.6 | 158.2 |  302.0
Agapgnl se Eidrikt EBRENT [uedzla sd | aigpg pr.esendo | s sie|  176.9
vacci ne and to [egbami sestiheist reaionssad [t heo POIBEB | 272.1 912.7
i nfluenzaFwased nBRE| n | coidt|r a4d | t t0Of|i PE8 |yéed | 943 | 714 | 124.6
vacci nat i on. upoRI(BAYacciOnat #bp 100di 91.8uale0 prIdvi poe#H4/| 957.5
B&benghat edFlvdrixh | PRE adj uNBant ¢&| BB@ar P81 n§8.6hordd| 15.2 35.8
i ncreasefd HtitBYDFd¢nd8di vEhb94.445 72602 H139B | Hefs®| 305.0
vaccinat eAuGSeH | ARE ad| uAdnt 38 E1988r|i 834 ¢ 99"’FI' %0 | A3h 78.1
Lobservable tren JPKRR1) 1 =40 t o3>l 1991 [g9] ar r A& 13§44 | £69.7 492.4
tPFiFeTPEﬁVP%Cé@aé'@na ai.nst HINL and H3N2 strains and a
%TIJ%X%HP%%"HF?‘%’?E}“EQI increase in H titer directed
ﬁeﬁcﬁs't-'- %) Iﬁftqla'r A5 7eepnfiganee \ntervel lower aRd aperdidl uat i on
§%f°8?ﬁﬂ“"ﬁr§&€ieﬁ\?ant ed influenza vaccines in
ferret sFI RST STUDY- Efficacy of new formul ati ons AS03
Ta%l&j34\503'@6?ive\ﬂélén fatAbi Grh’ﬂ{tBHﬂﬂlérQ MIBGéddiﬁéteH l%ilb}é%&?)a
infection-in the ferre closelvy mmcs humn
inflyue E%l’p wi-th-r mMNT‘"aIﬁFt?rHaf t heAgél_‘%nRt VIR LRV, B@harégl\::gl
i nfection and the g'l [ nl[gg[}":&?spo Se. 195 % CI] 195 % CI]
Fluarix 18 18 5.2 18 6.0
[ 4 3 2] [3.0;9.3] [3.5;10.2]
FIuAS03 40 3.1 40 7.8 40 6.2
[2.4;4.0] [5.6;10.9] [4.7:8.2]
N = total number of subjects
GMR = Geometric Mean Ratio (antilog of the mean log day 21/day 0 titers ratios)
95%Cl = 95% confidence interval
Table 35: Seroprotection rates of anti-HI titers (All vaccinated subjects)
Antibody Group Timing | N >=40
n % 95 % Cl
A/New Fluarix PRE 18 14| 77.8 52.4 93.6
Caledonia
PI(D21) 18 16f 88.9 65.3 98.6
FIUASO3 PRE 40 32 80{ 64.4{ 90.9
PI(D21) 40 39| 97.5| 86.8] 99.9
A/Fujian Fluarix PRE 18 14| 77.8] 52.4| 93.6
PI(D21) 18 18| 100 81.5 100
FIuAS03 PRE 40 36 90| 76.3] 97.2
P1(D21) 40 40| 100 91.2 100
B/Shanghai Fluarix PRE 18 6] 33.3 13.3] 59.0
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The ferret is extrenely sensitive to infection wth
both influenza A and B viruses w thout prior

w@dmptietiiton of viral strains. Therefore, it preovl/ER®OEN2838
excel | ent rmdel system for st udi es of protection

HaKn-2-5

SR A e T\ L R e W
Split vacc:| nes é&oavant Eérl)qnot 28 0 re§&| gseags‘e2 91%3
N/ |n t oannorat A | oh
3 1o C II’J\,I aul o \4/ CATT Al UUI II:’ I

?Eg plr (%%qb of erret s challenged with horml ogous

1 a C&EW%” of th| experl ment was to

e EE’ i e?g bl é v nt ed influenza

{acByRe ' 31 t M E‘ﬁ' 0%[ t ed) vacci ne.
e S b it O s gl vacer
of viral shedding in nasal mashes after honol ogous

se ondar e nal ysi.s o

Tafigie o g?sg e i tesiil B 3ol B ERE = AP vaceinatea
terrperatﬁ und the primng and the chall enge. V. 2.

Artiibpéy | ment al| VeezirgnGkoup 1 .NTr eat nent / gr Beppériddrse 37)
Femal e ferrets (Miustela putori s hurp) €6 95% CI
ferrets/groyp) aged 14-20 weeks were| obtai ned £kLom UL

A/NbBRalddonill| t anchlugritanpshi re,18UK) . Berretg7pnere @.6med 415

on day O witth hEtuasosubt ypi c 49f rai n9HIN14751 = 315 63.9
A/RjRinockhol mi 24/ 9eludrk Log| TCI B8P/ m i3] On wiag| 21, 46.5 90.3
ferrets wer¢ i nFreised | ntramapgul ayy w 850p f ul 70.2 94.3

B/BHamghafiose (500 mgars@cci ne dage, 192y Heg.gfrai di.of a 86.7
conbi nati on [of HUNE04/ Neyw Calgefoni &4R0/ 997.5H3N2 61.5 89.2

N Equpibar sfdlbjctts @lﬂﬂbcﬁhf SOl vdéciatio Péduftlava il
hhﬁﬁumbéﬂéfeéﬁﬁﬁhd@ﬂ% day 4°1 by intranasal route with an
b R BP0 bf RisPortdde (nfl Rangyra/ 2007/ 99 (4.51 Log
3645104 stakct 95R ﬁflc%%\»!e%té’rvalptﬁa%ﬁéﬁli@rﬂt ol = figpey aMRI Ne

formul ati ons Formul ation 1: Trival entpl ain

(éun adj uvant? formulation (500m): PBS 10 fold
V. 'on9é’ﬁ HLENFIYSIPNS 4 when one fol d concentrated) as
well as a m xture containing Tween 80, Triton X-1 00

an uantjties taking into accoynt the_detergents
From ﬂ”uis c |n|c(a stuay It";s confirmed thgt the adjuvanteg vaccine Flu-AS037is superior to

the equivalent unadjuvated vaccine Fluarix in terms of frequency of influenza specific CD4
T cells, and also in terms of persistence of the immune response elicited by the first Flu-
AS03 vaccination (primo-vaccination in Explo Flu 001) until DO of the revaccination study
(Explo Flu 002 i.e. +/- 1 year later). Furthermore this response is capable to recognise
drifted influenza strains present in the new vaccine and to recognise the strains of the
2004 influenza vaccine.

In contrast to first year vaccination, upon revaccination individuals previously vaccinated
with the adjuvanted Fluarix™ showed increased HI titer responsiveness as compared to
those vaccinated with un-adjuvanted Fluarix™. There is an observable trend for 1.5- to 2-
fold increase in HlI titer directed against HIN1 and H3N2 strains and a demonstrated
statistical increase in Hl titer directed against B strain.

Example V — Pre-clinical evaluation of adjuvanted and unadjuvanted influenza
vaccines in ferrets
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present in the strains) are added to water for

i njection. The detergents quantities reached are the
wo edobooding: 750 ng Tween 80, 110ng Triton X-1 POI/APZH06/002838
100mg VES per 1 mi. After 5 min stirring, 15ng of each
strain HIN1, H3N2 and 17.5 ng of B strain are added in
sequence W th 1f0 mn stirring between each addition.
tenperature and stored at 4C if not adm nistered

directly. Formulation 2: Trivalent split influenza
V-h(ﬂiﬁ!ﬂ@&ﬁé&ﬂ!‘%hﬁﬁ"ﬁ\@@fy’ (500m ): PBS 10 fold concentrated

(pH 7.4 when one fold concentrated) as well as a

m xtutre containing Tween 80, Triton X-1 00 and VES
Influgnzaninfectiers int thr iferseti meds! losely mpimiaschumeaneingeenza, pitle segards both
to the sbﬁﬁti\ﬁt?ﬁélln'@‘)cioh§né‘%eéi'infcﬁler §fsef OF 1njection. The

detergents quantities react are the follow ng: 750
Therderistde Axtgamely senaitiver totioieciemwiio baidnfiurnzg A/Esl Beriruges without
. r 0 : S, )
ARG, T B ey R AhuB3E oSy i st o
stugies of pigipdyien aRERATedbhadministered inflagnagrvassings.n stirring,
g oSS U (RESRETAAIH SR UL il o ot
to redueg diseass ympiesps{kosiniriPraraiuee) and virabshegdiag ia gasal speretions of

ferRETEHUIBARIBAIISAbdoUs sraigu! ation 3: Trival ent split
i nfl uenza adjuvanted with ASO3+MPL PBS 10 fold _
The shiestive £f dhis( prerimeniyyas tondemensiraieibe mfficackf a adjuvanted

inflUEAa v@Scifle Bbrbateti®o BRHIAN R adjdVRRsH) $decidd.| ton X-1 00

and VES (quantities taking into account the detergents
The pad-pAPtS Werthe strains) is added to water for
1) bAMBA} bR poiRt t irtd r
) P R ol el e T e VgAY IF rbsdalidhed e fomologous
chaflgngery VES per 1 m. After 5 min stirring, 15ng of
2) SsoRdalTeNdth IS IANANEN oBRE hhimoral TBpSHsebbyBiHRLR #dRitoring of the
added with 10 mn stirring between each "additi on.
temgeraipreiasoprchthe pripyingand the ghaflenge. SB62
enmul sion(prepared as in taught in Exanple 11.1) is
a%ded., The mixture is stirred again for 15 mn just
V.2, Frperimantal A889Bf 25ng of MPL from a suspensi on
prepared as detailed in Exanple 11.3.1. The

formulation is stirred for 15 m nutes at room
V—Zt—bﬁ}él@&ﬁ@%ﬂwd at 4C if not adninistered
Ferflhle@6iréty (MBRSIBRIdtitorhB r@or(s féﬁé@)&réﬂdg aBed PRS0 Jd\Qagi(Q Wérle obtained
and is

dded to reach’i so i

C entrated is a ) onicit
from MIGAY rnsianey §Elempshitee UK el Verrimeston e fruith s
het6RIsGbyEE efaih M INEB&/StdRRoIFIASE @A og TCIDsy/ml). On day 21, ferrets were
injected intramuscularly with a full human dose (500 g vaccine dose, 15 ug HA/strain) of
a combination of HIN1 A/New Caledonia/20/99, H3N2 A/Panama/2007/99 and
B/Shangdong/7/97. Ferrets were then challenged on day 41 by intranasal route with an

homotypic strain HSN2 A/Panama/2007/99 (4.51 Log TCIDsy/ml).

Table 37
Group | Antigen(s) + | Formulation + | Comments Other treatments
dosage dosage (schedule/route
/challenge)
1 Trivalent Full HD: 15pg | IM; Day 21 Priming H1N1
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vol une. V.2.3. Read-outs (Table 38) Table 38 In=
I ndi vidual / Po= Pool V.3. Results A schematic

Wwo epsaerEnt ati on of the results is given in Fi geCEERDO6/002838
and Fi gure 11. V.3.1. Tenperature nonitoring

A K tnrod o wmath + bhao
I Vi LCII}J T Wet T‘IIUIII T oTrCcuU—vum (1 TC

{:rlgnsrr ﬁéers and HA/% 'Q gel gnetry [)eggrdi 15%)3‘1%‘%5’#%. ng

+ + | Py H | 1

2U C IIC % F% ﬁﬁq \1%913. Qﬁl_ T Prl o1

fere ch and Hided ¥ehew cal

per f or /€ Eg‘gﬁ y DSl P@?'Q p| agement in the téckofm/24/80)

HEEY T A7 A Nni o e v h

ousez "Zg;% \19 Bdﬁgncjvhpgﬁéﬁeasurgﬁg&%ﬁ;lm

Tenper g '®Br ed flrom 3 days P Ployes

hn Qvar \/
TTCT T blla\a llllll
| cul at ed Pﬁjﬁ 2{?' t"i'%”f'ﬁé&n
basel i pe to baseli ne body terrperature ar ¢ (bmr ofmy
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and 10B (results from-2 to +3 days are
V.zBRveparBtion efcthelvheigeiorrAulgidis of body tenperature only

FoR R b Bl o LG dhvaited it st o 11 P o

PBSr |1@dd)ldrIIonsahtrettecg(bI-wWammnvwﬁdiflo&ﬁ\%an@ntrtéﬁ@?;a{y::fheohll as a mixture
ir
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prasasiah the stnaiss)vaes adgker foonétedfobihjaﬁiﬁh it déibﬂg@ﬁtsquaﬁtlﬂés reached

are g dalonb e Aata TBaPT Br LiPor TG0 eCioOMR VS Bprctiml. Afer

mlm rstlmnganﬁpg cﬂosmcb.l smﬁrs HAItN 1, G48N2 (addyﬂ 51@ of i btréiﬁsa’ﬂrb added in

secfl?e{ﬁ?%%@thvﬁ |,sglrrllng %c%;gefl L éﬁ‘?’b: ol%gmulap ion is s‘urred for 15

miroed adrmomttemperaﬁﬁe ghd cn‘orewditmb iftresd abidiritelict irbetys  of
nasal washes were transferred to mcrotiter plates
containing 50 m of nmedium (10 wells/dilution). 100n

Fowhulatiodke: Geivalent split influenza adjuvanted with AS03 (500ul):

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixtutre

At _yo:uot €
verage Pﬁgs been ca
in
=

containing Tween 80, Ttiton X-100 and VES (quantities taking into account the detergents
present in the strains) is added to water for injection. The detergents quantities reached
are the following: 750ug Tween 80, 110ug Triton X-100 and 100ug VES per 1 ml. After 5
min stirring, 15ug of each strain H1N1, H3N2 and 17.5ug of B strain are added with 10
min stirring between each addition. After 15 min stirring, 250ul of SB62 emulsion
(prepared as in taught in Example I1.1) is added. The formulation is stirred for 15 minutes
at room temperature and stored at 4°C if not administered directly.

Formulation 3: Trivalent split influenza adjuvanted with ASO3+MPL

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixtutre
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) is added to water for injection. The detergents quantities reached
are the following: 750ug Tween 80, 110ug Triton X-100 and 100ug VES per 1 ml. After 5
min stirring, 15ug of each strain H1N1, H3N2 and 17.5ug of B strain are added with 10
min stirring between each addition. After 15 min stirring, 250ul of SB62 emulsion
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(2.4 x 105 cells/mM) were then added to each well and
i ncubated at 350C until cell confluence is reached for
wo bmeaantrol cells, e.g. for 5-7days. After 6-FCTHEP®06602838
i ncubation, the culture nmediumis gently renoved and
= [ s .
(bR cBlacdlh gt T RI0® 1AL LRI 1 G R or 15 min
jusy @ripo additernal apia g MP-ditre edsugpensioe ¢uepareth as fdetaligd In Example
: I ; o &
”'d\??l'am(ﬁaﬁ l(Ié_fs?cl’lr{pr%eés’[@rr?ta f% ﬁ’é \/\% ?lt @P Fn{‘%g% én Slfgfa(?{dhsetored at4°cif
notagrainistared gireai. assay and is quantified by measuring
t he absorbance of each well at the appropriate
wavel engt h (450 nanoneters). The cut-off is defined as
Remask:dm eagle fergwlagon.urBS fl 8 deld ¢operitiratad iseldded to Gragh ¥dtonicity and
. . - 3 . i
s R Q1o B P HRreyime 20 TR s (R Bl o TR BE P gargeted
volumgyt - of f and in contrast a negative score is defined
when OGD is > cut-off. Viral shedding titers were
determ ned by "Reed and Miuench"” and expressed as Log
ax ts 8lviral sheddi ng was observed
Post-chall enge with Trivalent Split adjuvanted with
ASO3 or ASO3+MPL conpared to Trivalent Split Plain or
Table$8 The protective effect was slightly better with

Estibyt conp SO3FVPL—(SE" 2nPast=chgHenge)—
I:{St at itsti cilﬁﬁ@iegﬁip?i cance coul g S%bl%tg’ﬁget el ?{?ne jAﬁﬁ'&S's
to the | ow nunber of aninmals per group. V.3.3. |method
Conclusion of the experinentHigher hunoral |responses
Virahsheqding s)) Dateto ®-+atrost pedingi t h NRsaledshes Spli ¢ | Titration
adj uvant ed Daitth DASFbsbehafiShgerVPL conpared {o the
TTmoritdriegt 1Spl1ith PRk@dat bdhing' T | fnskh&hns (al il €asTelemetry
2-fold for @2qu+%fP.o§LEiﬁa[u§.é§’ plerﬁit%n@ it fd B
(HAL T al nsjy. /-}:;?g;spggigi PYELC T OIGLHL AL T ONS T STpnwed F’* et
benefit in k@l Fos ,gha'ﬂ ﬁBeeICEIV(E erficacy inrerrets” -
In\h&@WahalV' P pogletur My anu—tenperatcure)— (rrgutresS—1o—att
11). Post-challenge, no boost of the hunoral response

was observed after imrunization with Trivalent Split
V.32 fedypet €d with ASO3 or ASO3+MPL. SECOND STUDY-
Heterotypi c Chal | enge study in ferrets: denonstration
A sgheragtiq reatepenintioneof the resulisisi giventin Sigade V0 4nd Rigureohtl e
and obj ectives

V.3.1. Temperature monitoring

Individual temperature were monitored with the transmitters and by the telemetry
recording (according to the procedure detailed under 1.2.2). All implants were checked
and refurbished and a new calibration was performed by DSI before placement in the
intraperitoneal cavity. All animals were individually housed in single cage during these
measurements.

Temperature were monitored from 3 days Pre-challenge until 5 days Post challenge every
15 minutes and an average has been calculated by mid-day. Results from baseline to
baseline body temperature are shown in Figures 10A (results from -1 to +3 days are
shown) and 10B (results from -2 to +3 days are shown).
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colt8ihE@tas g@pce(d;yh chal I enged on day 43 by intranasal
route with an heterosubt ypi c strain H3N2

All npsgy samRlgs syepe first plerils filteieg tmopgls Spim X filteys (Costask tol nemope any

badEfie BBﬁtbﬁurfa%Bﬁ SENARELRD t&ﬁfofd‘tﬁluﬁ&%%ftréséﬁma%h¥§ Retdtransferred
ure 12 and in Flégure . nper at ure

to fﬁﬁ?ﬁ"ﬁ%rﬁ'éﬁ@ﬁ FRNtRINIAG 20 W @h@@wamu(ﬂ 8 Wﬁ@wéﬂumn) t18P1dcPf MOGK cells
@. 4 kaqo! EGHBEHY) WhRY the@ASddWioldagh Wéh %ﬁ&ﬁrfcmbéfég Qf 85 Tuntfbeil

| ants were checked and refurb new

condlypnes it asedd the porirakeelishg-orir Stsews-dfisr 7edaya ol ingubation,

thé&uﬂuﬂeﬂﬁécﬁ@ﬁ fid %&ﬂ@%m@@é’d A 100 oRB1H7R W SHef ﬁontalnlng medium is
i ndi vi dual |y housed in single cage during these

adqgdandrinchbated forprothersl@ s (Fi gure 12) show that: - A
Th& indhsitpbi Qlybudefd‘rﬁquarP&% &BMdtL@oﬁ'ﬂéﬁJ&%n WST-1 by yiable

ohserved around primng. basel i ne seened

celfgji}poporiang e ther mrwag of M'ahle&reﬂ%naresentnm Hig. well @é@erncbof the viral
titrdtion a@éﬁ)‘bﬁbﬁé Iqabmtﬂembylrﬁbetshﬁnd)m@éb%smaﬁé@&wa%h viRIIRE e

appﬁ%gna?en \A)e/wé)ler?g% \(/fsdo rII:;or%thel:t]ea}'s) ?‘ﬂg %ut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD correspond to +/- 3 StDev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and
Muench” and expressed as Log TCID50/ml.

Lower viral shedding was observed Post-challenge with Trivalent Split adjuvanted with
AS03 or AS03+MPL compared to Trivalent Split Plain or PBS. The protective effect was
slightly better with AS03 compared to AS03+MPL (see Day 2 Post-challenge). Statistical

significance could not be determined due to the low humber of animals per group.

V.3.3. Conclusion of the experiment
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in ferrets immunized with PBS (6/6 ferrets), Trivalent
Split Plain (5/6 ferrets) and Trivalent Split

wa@eljoamemted with ASO3 (2/6 ferrets). No peak WaSI/EP2006/002838
observed after inmunization with trivalent split
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flltered through Spin X filters (Costar) to renobve any
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cells/m) were then added to each well and incubated
V.4 Ratiopaleand okjestivesonf | uence is reached for the

control cells, e.g. for 5-7days. After 6-7 days of

i ncubati on, the culture nmediumis gently renoved and

Thigstudy inysstigated the efiicroy of varioss i rirgjemelfilivadcineadatiievaated or not,
by 'tHl#lwetb"ﬂFt)efé rBQurceadi%a'%@ rsyﬂaﬁto'ﬂ{ss boa—)hferﬁlﬂé dﬁﬂl%? b¥d ﬂ{ew&%@ctf on viral

| ow formazan dye pfoduced upon
Sh?ﬂﬂ'fw 'Qmaéa|§§f3'19§0n%0fpmﬁwrzﬁﬂ deregts a@ertawl@etﬁr@mepuebchallenge
viable cells present in the well at the end of the
viral titration assay and is quantified by neasuring

V.5 Fxpgiaepil 4esighf each wel | at the appropriate
wavel engt h (450 nanoneters). The cut-off is defined as

the OD average of uninfected control cells - 0.3 OD
Fewgleg‘e@ﬁséyygtggmystf@yo}(a fegetsfgronn) aged dir29fweeks were obtained

fror&hﬂMI@A@C@&%uﬁ%r(Hbm?%ﬁegUK ) AFRR BrdUpSGete Rsted: S def i ned

is < cut in contfrast a negative score
* jRuaiif i ned when OD |s > cut-off. Viral shedding titers

\Aﬁ,ﬁ,g, Aessik Kispgd by "Reed and Muench" and expressed as
* i D@Orﬂ Viral shedding after primng Viral

* sﬁ@é@hh@plwoaﬁﬁgm ed for 12 ferrets fromDay 1

« Pggprimng- to Day 7 Postprim ng.

Ferrets were primed on day 0 with heterosubtypic strain H1N1 A/Stockholm/24/90 (4 Log
TCIDso/ml). On day 21, ferrets were injected intramuscularly with a full human dose (500
g vaccine dose, 15 [ig HA/strain) of a combination of HIN1 A/New Caledonia/20/99,
H3N2 A/Panama/2007/99 and B/Shangdong/7/97 (17.5 ug HA). Ferrets were then
challenged on day 43 by intranasal route with an heterosubtypic strain H3N2
A/Wyoming/3/2003 (4.51 Log TCIDs¢/ml).

V.6. Results
A schematic representation of the results is given in Figure 12 and in Figure 13.

V.6.1. Temperature monitoring
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Results are expressed in pool. The viral clearance was
observed on Day 7 Post-primng in all ferrets. Viral

wab@ddong after chal |l enge Viral sheddi ng was nREEHEPRA6/002838
for 6 ferrets/group fromDay 1 Pre-challenge to Day 7
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AS03/ AS03+MPL conpared to the Plain vaccine,

respectively). On Day 50, no virus was detected in
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challenge i feerdtsigimupizedovithe?BE) (5/6 farreds)i Brm/ailerm BpiittRlajin (3/6 $errets) and
gt SeIR SRS it AS0o 198 riterd PRE pel RS B dlid A
lmmnmzailqn \MMIgglleutsnhmdjwantﬁd withi AReG+MRId (16 tsvidel | s
I t

- A3 betiba e KR Eicleh! 15n ATRANER acRlrS diPkiagals Sl i terms

of faver preventionaViercaonohconeldde mermwbéltyribat difierengd ketween adjuvant

is SO QE S |e\7%f|g1 re%hgﬂetnhg%hﬂﬁc%g \f‘{g" fold dilutions of

sera were incu utination units of
each influenza strain. Chicken red bl ood cells were

vé Eeoir%(gﬂ%ﬁq-@ﬁélpgmghl bition of agglutination was
re expressed as the reciprocal of
Themasali wisbes wera perfasmed by administeatian ot:@mipéPBSyn both nostrils in
awaR8 =Rinifd] Tﬂ%gﬁ&ma%h g@% 'ceﬁéctﬁ%smtahfet{ i lshtandipldd gﬁ ‘Prﬂo ngple
an un or e

sera was tectab 'evel was s
Coﬂﬁatr@fs@tm&@f’cl(‘dﬂ’@e) Results: Results are shown in

All Al/a%éﬂrs%ﬁnap]és'awé\@%é%%rlléaﬁlfe%d TR S K PRerdi(EBstEB NS remove any
bacterial contamination. 50 ul of serial ten-fold dilutions of hasal washes were transferred
to microtiter plates containing 50 pl of medium (10 wells/dilution). 100l of MDCK cells
(2.4 x 10° cells/ml) were then added to each well and incubated at 35°C until cell
confluence is reached for the control cells, e.g. for 5-7days. After 6-7 days of incubation,
the culture medium is gently removed and 100 pl of a 1/20 WST-1 containing medium is
added and incubated for another 18 hrs.

The intensity of the yellow formazan dye produced upon reduction of WST-1 by viable
cells is proportional to the number of viable cells present in the well at the end of the viral
titration assay and is quantified by measuring the absorbance of each well at the |
appropriate wavelength (450 nanometers). The cut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD corresponds to +/- 3 St Dev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and
Muench” and expressed as Log TCID50/ml.
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hi gher hunoral responses (H titers) were observed in
ferrets immunized with the trivalent split vaccine
wa@edjogsremted with ASO3 or ASO3+MPL, as conpar edP€DEP1966/002838
hunoral response observed after inmunization of
un- adj uvant ed lain) trivalent split
V”f\?%ﬁl ned Fp%'ﬂq’?{' trr) ). JSi m |l ar HI( |Ot iters were observed
VirahsHedding tvgasi measurerkfdr ¥ fenretd3fidin NadrRvespridngrtaibag & Post-

+ oss-reactive H titers to the
pr'ﬁé’i@ﬁ?ﬁ%&oﬁé S g?n hﬂ?@)m ng H3N2 was only observed
Thafviralrcléaranoe wast otmarvmltdm [dyPaResteprikBidRinstliferrets.

cont ai ni ng vacci ne adj uvanted with AS0O3 or AS03+MPL

(not observed after inmmunization with Trivalent Split

Viral stieaylingafleoostlenge A/ Womi ng-specific H titers was

PSR R AL ERAER i A PSR om 7 Pt

chai®Nge. As expected and contrary to t he honol ogous

A SR RS I ST s

imingniged wishl Tvivalent/SoithaciweankgNgitra85 0% and AB09MBL ASDBamddo ferrets

S Bl Y RO el AP T gy o
logawithreadjinetnéacodrograul Se3 A S08m iy Loonparatitotive Plain wdcinat | on
onol ogous chal | enge (no boost). However,
mﬁ%%ﬁ%@ﬁ'protection (viral shedding) was observed after
Omigaed®Inogtrus waa detestesl i gosal wekbéd.enge. Exanple M -
Pre-clinical evaluation of adjuvanted and unadjuvant ed
|nfluenza vacci nes |n C57BI/6 prlned n1ce V. 1.

hi gher

e -
iImBpnizationSoe Hoqlﬁyarp@d’[-ftl"@"mgﬁarl x Pl ain (un-adjuvant ed)
An&me‘#ﬁgggﬁ{tlﬁfﬁcgrﬁ}ggéy ggé?ggéé ﬁﬁ? NZb@FIHe&QSVILSC&%mﬁJ@nd challenge
strpinglpwere dea%rmlraﬁob@ﬂ:mther Iaqdaggjlgmabon mﬂjm@mtasm@l-u)e The principle of
theSIHT {e&F iEMask8SBPNRESabif of specific anti-Influenza antibodies to inhibit
hemagglutination of chicken red blood cells (RBC) by influenza virus hemagglutinin (HA).
Sera were first treated with a 25% neuraminidase solution (RDE) and were heat-
inactivated to remove non-specific inhibitors. After pre-treatment, two-fold dilutions of sera
were incubated with 4 hemagglutination units of each influenza strain. Chicken red blood
cells were then added and the inhibition of agglutination was scored. The titers were
expressed as the reciprocal of the highest dilution of serum that completely inhibited
hemagglutination. As the first dilution of sera was 1:10, an undetectable level was scored

as a titer equal to 5.

Results:

Results are shown in Figures 14A and 14B. After immunization with H3N2 A/Panama,
higher humoral responses (HlI titers) were observed in ferrets immunized with the trivalent
split vaccine adjuvanted with AS03 or AS03+MPL, as compared to the humoral response
observed after immunization of ferrets with the un-adjuvanted (plain) trivalent split vaccine
(Fluarix™).
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observed in humans. Particularly, the purpose was to

show hi gher CM responses in mce by using Split ASO3
w@roospbiltl ASO3+MPL conpared to Split plain. VIPAI/ER2006/002838
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As%& eé(gés a(@db% &dé |q§3l\t123£5ﬂ fidyd \Mas dob%%f\%ﬁ%tté n&F%‘fog%Lg &hhiRnge

sent’ I n t rains) are
Comﬁji@éittomeSlﬂuhtord@t%hgmwtqgoq@alnﬁlleng@éﬂormwed are the

Ho(n@k/élo Igr pr%ﬁ%t Hrg vTPQPQ‘%d‘?]P‘:H JV%Q Hgse-‘jvéot %gar ﬁetrle?gog&% a]h(ao

Irring
O@PIOQPHSGENQHQQ-BNz and B are added W|th 10 mn stirring
bet ween each addition. The formulation is stirred for
15 mnutes at roomtenperature and stored at 4C if not
Exampie\Vkt Brezglinicaleavalyatiopmfiadjuvanted and unadjuvamted dnfhicnza

vatdife®id Csm'ﬁﬁﬁegﬁbél on adjuvant AS03: PBS 10 fold

concentrate when one fold concentrated) as
well as a m xture containing Tween 80, Triton X-1 00

VL Exprimditdedldign Sﬁdtoﬁfeicﬁgei nto account the detergents

Significant higher CD4 T cell responses were observed, in Explo-Flu-001 clinical study
(see Example Ill), for Trivalent Flu Split AS03 compared to Fluarix Plain (un-adjuvanted).
No difference was observed for both CD8 T cell and humoral responses between these
two groups.

The purpose was to select readouts to induce in mice similar CMI responses than
observed in humans. Particularly, the purpose was to show higher CMI responses in mice
by using Split AS03 or split AS03+MPL compared to Split plain.

VI.1.1. Treatment/group

Female C57BI/6 mice (15 mice/group) aged 6-8 weeks were obtained from Harlan Horst,
Netherland. The groups tested were:
- Trivalent Split Plain
- Trivalent Split AS03
- Trivalent Split ASO3+MPL
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present in the strains) is added to water for
i njection. The detergents quantities reached are the
wo edobovding: 750 ng Tween 80, 110ng Triton X- 10BCHRP200@®2838
ng VES per 1 m. After 5 min stirring, 15ng of each
ﬁqrqain H 1IN1, H3N2 and B are added with 10 m n
ring betvveen each addition. After 15 mn stirring,
MicB5Gereariprimed SBERY @nithshateroshtypastainsa & ntgatl@mhqlmm&sztalntﬂdem N1

gk 0B850 I 0Bk 54 0 8 3 pe wer
injeathd infrarhesoathrly Nmtbdt5 yg HBpTrivalent $n}la(/b(NEWééﬁleﬂmm’%d9Qw th
A/Féﬁ?%a%bwgBB@/s%Qg%&Hng ORI B%ﬁ]&n{rﬁd (%eé B8 bR,

concentrate as a n| ng
Tween 80, Triton X-100 and VES (quantities takl ng into

VL. ?%Cﬁ%ﬂ%rattigﬁoilﬂg%r LEGM l%rrﬂ{glﬁﬁg&t in the strains) is

The detergents
In epchrioimulasiony BBS Hedold cenceandrated!is addartio re@Hh ingjorigdeandsig 1 fold

cor{]c%gﬂytea i lth%glrr}%ﬁ' @ﬁﬂg@dgﬁo%%rﬁ@ls&%ﬁf%%@ acnhgthé @ér?étea‘velume.

ITring _ straln
Spaddwemmamamamrvaeteu) ring between each addition.

Foﬁdl%fog?‘lgwaég)oﬁﬁgb ﬁﬁsnﬂ)’ foléx%% E%ntl%iefﬁ?;i??i.fg ngﬁ igg.g fcgll_?1 goncentrated)
as wek ae panikisirescantainidg Iyeen SﬂB? rite Xrid 09 gnalsE (qugtities taking into
ac:?o%q{ %E%t&%ﬁrﬁ? HHesQlfit iVl stfghﬁ;? bRy éﬂ&e@% %tér ?or?iﬁjéétfoﬁdThef

es at roomt enpe ature and store
denetgenmewiltsesa\ee@aﬁh are thd fpllagng) 750pg Twere 88- blAvg Triten X-100 and

rr%% osr § Mﬂe%lﬁ’@ﬁmngla‘l %fd&'&cﬁ%ﬁ’énﬂ'l—ﬁ% ABNESnh B4

m ce were harves ost - i nmruni zat i on.
add&cbwltw\é@ ;in etqtnagjbq;twepr@@a@j @qlcbt@j\ le formulaéienjstsirred for 15 minutes

at@%@ﬂ'f# Fﬁ?lljrteté% sftl?&‘[f"ﬁldcl & & adhdig &H%acdu%étlypf CDH4 and

omer ground,” were
Spdtetrltealmtra@lﬂlvaytedwthghwfmrwa‘emmﬁle'@nr@idwala%ﬁ%o| e

PB'&n%tfblﬁa&o%geML &5 (pH '?94 Wheﬁsorfeefﬁ 'cgﬂrﬂeﬁr!aféa 38t &eBs a mixture

are shown'in gure 15 (CD4 T-cel responses)
contaiRingnT vieUEG Tmn(w amctMES (ﬂ@@ﬁ@ﬁ%t@}(mg\mtﬂ@cﬁ% ¢he detergents

ordsBRO th8 R ainky is HeRled S WabkdrGor RjdchichiCifre detergents quantities reached
are the following: 750ug Tween 80, 110ug Triton X-100 and 100ug VES per 1 ml. After 5
min stirring, 15ug of each strain H1IN1, H3N2 and B are added with 10 min stirring

between each addition. After 15 min stirring, 250l of SB62 emulsion (prepared as taught
in Example 11.1) is added. The formulation is stirred for 15 minutes at room temperature
and stored at 4°C if not administered directly.
Split trivalent adjuvanted with AS03+MPL:
PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) is added to water for injection. The detergents quantities reached
are the following: 750ug Tween 80, 110pg Triton X-100 and 100ug VES per 1 ml After 5
min stirring, 15ug of each strain HIN1, H3N2 and B are added with 10 min stirring
between each addition. After 15 min stirring, 2501 of SB62 emuision (prepared as taught
in Example I1.1) is added. The mixture is stirred again for 15 min just prior addition of 25ug
of MPL. The formulation is stirred for 15 minutes at room temperature and stored at 4°C if
not administered directly.
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Hi gher CD4 T cell responses for Split ASO3 conpared to
Split Plain, as observed in humans. Hi gher CD4 T cell
wo e®pooEes for Split ASO3+MPL conpared to SpliPCPERI006/002838
Simlar CD8 T cell responses between Split Plain and
Split ASO3, as observed in humans. Trend for higher
CD8 T cell responses for ASO3+MPL conpared to Split
V|,1_§§91%d9;§ut§pl it Plain Exanple VII - Pre-clinical
n of adjuvanted and unadjuvanted split and
CMI andlysis (ICBhEDAKIR% IhradicdN®e€ining) c57B1 /6 mice primed with
PBMBEHREPbARGY i fitehanidsid FadyeidosBininalniziion Thagtbre tested in
objective Significant higher CO4 T cell responses were
poolggrodpyved, in Expl o-Flu-001 clinical study (see Exanple
I11), for Trivalent Flu Split ASO3 conpared to Fluarix
Plain (un-adjuvanted). No difference was observed for
VI.2.ReswitsD8 T cel | and hunoral responses between these

two groups. An ani mal nodel reproducing simlar inmune
profiles than observed in h S eyel
Contonaghabsrames NESE MBS L ATE ST o b St 8¢ 18 45 over
' d By @inGEEPBiasrinséduniveragy whotesinactivated virus
bacl@géusn{df%ﬁﬁféaﬁt%ﬁﬁﬁ% l|%5}erfo(“’fmad g?h anF.i naGk (b%t4eﬁcmgﬁonses)
1 poimbagsre-stinwilating gotigenngesylts %S%Q‘P"é"l ngr&(li}l r'esponse
and iimﬁpﬁr%qab(bggﬁcg}(@gg@,ﬁgaw ine cormercially avail abl e
spl Tt vaccine (Fluarix(t versus a subunit vaccine
With( thase epndiiopactVa® PPIFIRK tqr%giuﬁfs wel | as the CM '
. k@@%ﬁ’m? 41icBB6hadk kit SoNeAS0Y acmpares tadplitPiain,ets akisptved in
, or ASO3+MPL or another oil-in-water enulsion
admanant (ON. VII.1.1. Treatnent/group Fenale C57BI/6

| | j ab BplitrRiin{
«  Hliifer Gty FEPABPORL rassht fisBa APk SorparedabBaltrRiains r om

rst, Mce were pri .
o iSiniarCRaTIcpll pespansesdaivesn PRt é’ﬂ%a%@p%@%@?r a§ pRseryed in
ﬁ“ﬁ%ﬁ\mo' e fornmal dehyde inactivated HIN1
ohnannesbur g/ 82/ 96, H3N2 A/ Sydney/5/ 97, : ,
o Bréiad foir hightoa@P8 Tarelldespopses ior @%Wé'—i‘:ﬁineefteé'cp Split ASOS or Split
i(gt.rarmscul arly with 1,5 ng HA Trivalent split (A/ New

#8doni a/ 20/ 99, A/ Woni ng/ 3/ 2003, B/ Ji angsu/ 1 0/ 2003)
pl ain or adjuvanted

Example Vil — Pre-clinical evaluation of adjuvanted and unadjuvanted split and sub-
unit influenza vaccines in C57Bl/6 mice primed with heterologous strains

VIl.1. Experimental design and objective

Significant higher CD4 T cell responses were observed, in Explo-Flu-001 clinical study
(see Example IlI), for Trivalent Flu Split AS03 compared to Fluarix Plain (un-adjuvanted).
No difference was observed for both CD8 T cell and humoral responses between these
two groups.

An animal model reproducing similar immune profiles than observed in humans was
developed by using C57BI/6 mice primed with heterologous strains. For ICS (intracellular
cytokine staining), the re-stimulation is performed with an inactivated whole virus.

The purpose was to compare the CMI response induced by a GlaxoSmithKline

. . . I .
commercially available split vaccine (Fluarix™) versus a subunit vaccine (Chiron's vaccine
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(see groups in Table 39 below). Table 39 * Fluarix *

*OW produced as explained in the section below VII.
wa@s/16nepar ati on of the vacci ne formul ati ons PCT/EP2006/002838

Preparation of OWAn oi I -in- vvater emul sion called OV

d,f
rusdTa e S sooul EeP B b B0 Labffe b Ao in Asos
or ASIBHVRL or\dhibider bibin-watee einulsion aﬁmvamn@VM)‘ Citric acid
and 627.4nmg of Na Citrate. 2H20 are m xed toget her and

the volune is adjusted to 200m . 470ng of Tween 80 is
Vllm1xEFrba‘!meriit/oﬁc4up47m of this buffer and this mxture is

Ferﬁ?lg!C%g é ol Ut gwﬁé/pro;;@? @éod o te% W Fe;ol%}%ﬁg@?r‘aqm d]kfé(rlan Horst,

Nethiegare. i\/licesWerrerprmFd ﬁtn&nﬂsatlmomdayso witb hemwbtypw stiainsdp Ing HA
ur I

wh?ll]e)f(?r Ede%ng? Wgﬁtlv]al %%1%{; é}; n%@blﬂ@ /19?&'-@%2 &H% /5/97

B/I-lelﬁin/I7£941) r@nndmuzg imice Mre\/ln}b@@dnntmrmﬂs',culady éth 163 rl@hhA Trlvalent

ofI t
spf (NG CoRTYaY B AR G204 PLREHES 0BR0R) g cniyvanted
(seelfaipsenl Tale 30&elow)t he 2 sanpl es are pool ed and
filtrated on 0.2 mmfilter. A z average nean of 143 nm

with a polydispersity of 0.10 is obtained for the
Table@9ed sarrpl e at TO and of 145 nmwith a

G“G!‘é i oé]“;\fle Lué)tior;.} 6—after—4—nonths bUfhé’Etfeﬁ.&leﬁt"
1 ad 1ol e +
1\ i Lrivalent split: /[ Plaip( 'ﬁémﬂﬁé‘ﬁiﬁklw fidh ST HetelolBgouR prinmikg DO
2 Wvalcnt, spl WHQ £30 oo (e nonnnl_llc:al Heperalogous piming DO
4 ( Z-Trival A C@Mper ¥ Hletetalogous prifing DO
5 auk GrRgyard &i"eﬂé’ia% nat SHATUBY It AR og' 5}—¥va ‘F' ﬁl&?ﬁg@lpgo%s priming DO
CcQ leﬂ“ﬁﬁon\/p pasurenents; Z- avetrage—dianpter—byv
6 cuhAggripel 48 -yaif) { ASO3 “¥7 [ Heterologous priming DO
7 | Aggripal ™ (sub-unit) / ASO3+MPL (2.5 pg per | Heterologous priming DO
dose)
8 Aggripal ™ (sub-unit) / OW** Heterologous priming DO
9 Aggripal ™" (sub-unit) Heterologous priming DO
10 | PBS Heterologous priming DO
* Fluarix ™

**OW produced as explained in the section below

VIl.1.2. Preparation of the vaccine formulations

Preparation of OW

An oil-in-water emulsion called OW is prepared following the recipe published in the
instruction booklet contained in Chiron Behring FluAd vaccine.

Water for injection, 36.67mg of Citric acid and 627.4mg of Na Citrate.2H20 are mixed
together and the volume is adjusted to 200ml. 470mg of Tween 80 is mixed with 94.47ml
of this buffer and this mixture is called “solution A”. The oil mixture is prepared by mixing
3.9g of squalene and 470 mg of Span 85 under magnetic stirring. Solution A is then
added to the oil mixture and the final volume obtained is 100 ml. The mixture is then first
passed trough a 18Gx 1 % needle and is then put in the M110S microfluidiser (from
Microfluidics) in two samples to reduce the size of the oil dropplets. When a particle size
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Formul ati on for group 1(for 1m): PBS 10 fold

concentrated (pH 7.4 when one fold concentrated) as
wowdob/1eE1a nm xture contai ni ng Tween 80, Trit onPOF/LPI06/002838

and VES (quantities taking into account the detergents

arouby SBPBME AL 6T e B arnpies e SRBld ABCARAEE AR0.2 um
filter TR/z"dve Mg® médreofaidideatin mh\m;tcﬂydlémrsmyrqf 6¢l0iis abtaixfedder the pooled
mn stirrjn ch str o
samplecat Juand G t4g 10 Wifhe 35 deRarg L GEShner 4 fHiRA Yoo at 4°C.
This Thi%e f0bPMINRYI g thesZétasieer 8QO0HSS (frim Maverah dingleb ithed following

at 4Cif not admnistered directly. Formulation for
teCth@lﬁ?”ﬁ't'P'F%r im): PBS 10 fold concentrated (pH 7.4

wg\ygqe gq%r%ggqmgzg&éﬁogqg )as well as a mixture

con arnin Triton X-1 00 and VES (quantities
-la%%kp@zvérﬂﬁ@rrﬂ\ttczmmoaoh@)detergents present in the

strains) to reach a fi_nal entration of 375 ng/m
-Wﬁtﬂ*iGCBBEhtggteﬁEﬂrﬂt 997 496??'052 Qg b0 and 50 ng/m VES, is

dded ter for injection. After 5 mn stirring,
%ﬂﬁe%ﬁ’ eé?%’hestral n HIN1, H3N2 and B are added with 10

Hubatioh! dutbrhgtid@siweanatioadly theldoft,i on. After 15 min
stirring, 250m of OWenulsion is added. The
-frxunrheréﬂomlﬁe@!ilv%meraﬁéf@n’f%ﬁs 15 minutes and stored at 4C

i f not adm njistered e Formul ati on for group 3:
fZRverzfe digpelel HYG (')‘FH‘ ?l&gzeh $%ted (pH 7.4 when one

fold concentrated) as well as a m xture contai ning

Form\i\(lfa(yogio Tri { ﬁ%’g@%’é?geﬁ?g I\O/rEgség;Jant ities taking

in the strains) t
PBS ei@Ch)Idi cbmmtratedn(qnehmawmm ooé faidscangeniratadieds Wel as58 “mixture

con&%@@g Tyvgpn %ﬁ] 'Eg? (%n1 (ﬁ)%q} %@iﬂd&atlt\;@ﬁralﬂhi Ir%jg&%uhpthe detergents
pre@@rﬁ hn she airaing)lidireasts Bfireh dorBteatréthd@lfe@75AM94*‘F1l1WQﬁnn80 55 pg/ml
T 5 LS At ke o g
of &dchrstrath HoM1,1153M8 aod Bsararadided wvitbdl Ogminggtiriing pRjveen each addition.
Thq%rmﬂfg%g?%@%p%@ go?cltsermu A9 X ﬂaﬁ‘écﬁﬁ‘t £-Bif (Bt %Hﬁnrﬂ'stelfe@rdlrectly

concen 4 when one fold
Fomauigiontforgred) 2¢gorienl): as a m xture contai ni ng Tween

PBgc‘[:Cb Jig tc?aﬁ%enaé? gﬂ-‘j 7V wnbA Yt fo‘d ESndepiratas) thvﬂell as a mixture

nts present I N e strai ns
corrtaamb Tavelehr8a), Tritonoehda and MEquumBem@km 'w@éPPL@é)thes@tefgentS

prengnt in the strains) to reach a final concentration of 375 pg/ml Tween 80, 55 ug/ml
Triton X-100 and 50 pg/ml VES, is added to water for injection. After 5 min stirring, 1519
of each strain HIN1, H3N2 and B are added with 10 min stirring between each addition.
After 15 min stirring, 2501 of OW emulsion is added. The formulation is stirred for 15
minutes and stored at 4°C if not administered directly.

Formulation for group 3: for 1 mi:

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) to reach a final concentration of 375 pg/ml Tween 80, 55 pg/mi
Triton X-100 and 50 pg/m! VES, is added to water for injection. After 5 min stirring, 15ug
of each strain H1N1, H3N2 and B are added with 10 min stirring between each addition.
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Triton X-100 and 50 ng/nm VES, is added to water for
injection. After 5 mn stirring, 15ng of each strain
WOHL0NE/10HBN2 and B are added with 10 mn sti rriPQI/EP2006/002838

bet ween each addition. After 15 min stirrin
SB62 emul si on o 2oom o

pttory 1 mimoiTIRGy Ak B PORE AMMAATDR topeds e Ry rigfon Fhgied for 15
mindt&d 4Rd Sbledrat 4sC §hot admpinistered Giredtiput es and st ored at 4C

i f not administered directly. Fornulation fo :
Formdatiopfpr IRHR &f o%l"ﬂ"rre of PB)é and " group 5

PBSZ*}%f?gnatdaJésﬁTﬁa@@?wmmmhenmm abnogatreiedk psWiRlcap & mixture
xed. i - _ .

L g
presgﬁa mgﬂpgtgggggg ctr{ r@m%g‘?ﬁa‘ doocerttration 2:5@_&5 p@imp)égegmgopﬁp pg/mi
TricptiBbeeta TSy ped 1 Gafl (H90LRAL hBla i e T
of e%ﬁtﬁ&yeluﬁ mgﬂemsNamua erb addeongimt0 min stirngrbeiisgsl gach addition.
Afef 56 i S7BS% 220MCen SR {RioR AR e bR is stined agaln for 15

: . store t
miniifst pAér stditionics Lol MPL €Tid fprmtatianis stifreshfor 3P rfgj?lﬂgi’) and stored

for 1m . PB , 7.4 (to reach final I
at 4;)%“)“‘%*5‘2?&5%8”%'{";‘00 m( dose gf 2gglringal \(/?n;ne °
ForfnGRiiom fot ig upvmderitvey. After 15mn stirring, 250m of
SB62 i s d e . di i i
Eavabdmedt Foe i GRd) B GeRl Gl eadatd) Jpeqe are mived.
The&_bﬁ?nlileﬁlﬁih iagme@u fol he mirutes iart $torediag 48¢€ ifmobadmigistersd directly.
mnutes and staored at 4C if not adm ni st d di
Forgu iR S ABHR 610k p 8: for im - 250m of PES mod phi
25021{ é PB® naﬁgkgg 7tdoara #5id6dHo dEOBNIaTosagy Aggpal Aperamelsigh vaceine).
stirring, . f . pr i
AfGintpTRe i el o SHEE i pEBE fepRledngRefirt 18 e fiRetnodoly

. rm d at
dethifedriot the daaled-sib @rexliction) eThé formeletioniisatirred fargd rghgt?ﬁ agd stored

at 452 Rz KGR ot on 1o Stifred for 15 mnut os
Forafhtehdsregtoad 74@r 1 fnknot  admi ni stered directly. VH.

PB%'n?dd Eﬁ a/d4 3 tSach R vdiBine of 1mi) is added to a 500 i dose of Aggripal™
(commercial vaccine). After 15min stirring, 2501 of SB62 is added (prepared according to
the methodoly detailed for the scaled-up production). 25ug of MPL are then added. The
formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 8: for 1 ml:

2500 of PBS mod pH 7.4 are added to a 500pl dose of Aggripal. After 15min stirring,
250u! of OW as prepared for group 2 is added and the formulation is stirred 15min and
stored at 4°C if not administered directly.

Formulation for group 9: for 1 mi:

Equal volume of PBS mod pH 7.4 and Aggripal are mixed. The formulation is stirred for 15

minutes and stored at 4°C if not administered directly.

VI1.1.3. Read-outs (Table 40)

CMI (ICS): 7 Days Post-immunization.
IHA/neutralization assay: 21 Days Post-immunization.
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CM (I1CS): 7 Days Post-imunization.
| HA neutralization assay: 2 1 Days
WE®bAMMUNI zat i on. Tabl e 40 I n= | ndividual / PRET/PRI906/002838
CM analysis (ICS: CD4/CD8; |L-2/1FN-gama st ai ni ng)
TabEeONCS from 24 mce/group were harvested 7 days
29 _i mmuni zation and tested in pool s/group. VII1. .2

ReBEOMk TS VI TindepbintHunor|adamptertypet y HHBmaggl ut i ngtAnslysis
i nhibitioh activity against the 3 yaccine straijmsetiad

jcgetected |pasera from[2Blani mal s pePogroup at DOdyAQ3analysis
(Cgﬁt@js i L anasfal het erjol ogous primng and at Day 16
o, &Ly | muni zation. For| the 3 strains and for all

HBRSTHPS, a|baasb4ef HI [fSérars was observed aft er| IHA, neutra
redgoid@i zatijon. For a sjame adjuvant jand for the 3

I_?M\%nﬂ poL P | ar H titers were induced by the subunit
n=Jaee lﬁe/ana toﬁe Split vaccine. Simlar H titers were

observed for Fl uad conBared to Aggripal ONfor the 3
CMé analysis (ICSo CAHIGLRS; d@dFNmemaseriiid) bet ween Fl uari x

PRRLY to9P54 P'Ei’ée{gff]r%p mwh%tﬁj 2Hh Pst-imMORizAtA ahd tested in

strains, stically significant higher H titers

poom‘gl@uobserved when the Flu vaccine (Split or subunit)
was adjuvanted with ASO3 with or wi thout MPL conpared
to the plain Flu vaccine. H titers were

VILZt Beswlts cal | y significant higher for the Flu vaccine
(Split or subunit) adjuvanted with OWNconpared to the
Flu vaccine plain only for the AAWom ng strain.

Vil gi 1 Hompral {mamLiniiye d at ed i mune response (ICS at day 7

Hagﬁﬁéglhmgﬁeh é@lﬂ)lﬁ&% Eg‘a‘f?&i tHeCS RAEHRS straifté Q\ka%&jelgcted in sera
rom 4 m ce wer e harvest eg
frorat24mvmalsm1grwmﬂrrﬁ%'a‘t4 %ﬁerm’f@n@é@?@ 5'89%%’”““9 and at Day 16

poé}qmnﬁ%ﬁ%&lﬂ I nactivated trival ent whol e viruses
were used as re-stinulati n

Fowsihe 3stigins andl fes gjLgreunss alﬂgﬁgtrofé—grtliers }Jsegrved af?eer |mmun|zat|on
« For a same adjuvant and for the 3 strains, similar HI titers were induced by the subunit

vaccine and the Split vaccine.

« Similar HI titers were observed for Fluad compared to Aggripal OW for the 3 strains

« No difference was observed between Fluarix and Aggripal for HIN1 and B strains.

« For the 3 strains, statistically significant higher HI titers were observed when the Flu
vaccine (Split or subunit) was adjuvanted with AS03 with or without MPL compared to the
plain Flu vaccine.

e HI titers were statistically significant higher for the Flu vaccine (Split or subunit)
adjuvanted with OW compared to the Flu vaccine plain only for the A/Wyoming strain.

VIl.2.2. Cell-mediated immune response (ICS at day 7 post immunization)

CD4 T cell responses — Figure 17 upper part

PBMCs from 24 mice per group were harvested at Day 7 Post-immunization and tested in
one pool/group. Inactivated trivalent whole viruses (1ug/ml) were used as re-stimulating
antigen. Results are shown in Figure 17 upper part.

In terms of Flu whole virus-specific CD4+ T cells expressing IL-2, IFN-y or both cytokines
(Figure 17 upper part):
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In terms of Flu whole virus-specific CD4+ T cells
expressing IL-2, IFN-g or both cytokines (Figure 17

wappenog@art): 1. GSK adjuvants showed the sane PCEHRP2086002838
previ ously observed (Exampl e VI): ASO3+MPL was

S{p Sl@rad Rarits Ved\?&{eﬁcthﬁv@d?rfé fehd '8 SE0BL TgrobtsQrveajExample VI):

res al n vacci ne.
obs étaﬁ)éﬂMBétWﬁsf Stupeﬂ@i‘etoﬁﬂ%twmh VAR instyusiReriokiodhe sesuft obtained

Wial,eUGhe tfn LRERY. algtégﬂergcf Wak "bbséﬁ@& b%fh 1%?9% MBi)or the subunit

the split vaccine in hi gher
respaeiRd®s than the subunit vaccine. 3 Fluad (subuni t

*2 Oyl ddt&%@forrﬁﬂl‘é i P’lw%SO@SﬁA@@@W@ H‘%nsp?ite%dcf?@mduced a

seene i nduce sim requenC|es than Fl uari x
Pl aihighenCDEwTrggllgespansesTinan heesibugih Vaeqings03 or

T3] \F'ﬂla%”(%ulﬁmlt' i oﬂ\ﬁpgﬁf}@ lerdungitc e b &'&eﬁre%ﬁ% Qéafltilon) seemed 1o

responses han t ornu ation subunit/oil-i1n-water
enulinsiuge siowler treguenciesithan BepdnRia. - Figure 17 | ower

pé” tFoPrﬁlD@ﬁorfsr ‘?FN/ﬁé'nt”Sﬂﬁ/A%@B & ‘?Hpalé’i'ﬁerlmsbgﬁMpﬁ Rbuced higher

Day 7 Post-imunization and tested in one pool/group.
I na@t[?“\#'gt(@cﬂ resnopgesthan Wﬂ)ﬂoenWﬁ?Qfe“é@U("Vﬂ?WWﬁl)er fplsion OW.

used as re-stinulating antigen. In terns of Flu whole
virus-specific CD8+ T cells expressing IL-2, IFN-g or
CIppT 1gok spsBRISSE S RgHIgU7donar pasiver part):  The cut-of f of

PENICS fr§% BRI rhidB Pler @@%p Wré‘hhl’(/%%d Bt §By U st-Prhi§izaticaland tested in
background observed for the PBS negative control

ong rRegigroupiRactAtes| “@'M%‘?n"s\fé'@&? fvirgs Hg/mlb Were Begsbas erstimulating
‘ﬂ@érﬁ observed for mce imunized with Trival ent

plit/ASO3+MPL conpared to other vaccine formulatio
In mrmsgpf Flourle yires- quggm ¢R8u f selsnpressinghd-2HEN-y or both cytokines

(F,E[]g}el PMoRer pBYl ts were obt a| ned 1) FI u-specific CD4+
| s obtained by ICS at -1 muni zat i on

« el of tiapRmaTRen @@ﬁdﬁ@&ge%}euge Bta i fioh Gackaraea observed

foﬁﬁmgbﬂ/e:éd%l groug. The adjuvanted fornul ation
i nduced, hi gher i mmune response conpared to the . .
* Hpyeypubigheregpecific CD8 T cell responses were observed for mice immunized with

Trivalent SplitYAS03+MPL. compared to other vaccine formulations.
VIL.3. Summary of results and conclusions

The following results were obtained:
1) Flu-specific CD4+ T cells obtained by ICS at Day 7 post —immunization showed:

1. Similar responses were obtained for Fluad compared to Fluarix.

2. The adjuvanied formulation induced higher immune response compared to the un-
adjuvanted vaccine, both for the split influenza vaccine (as observed in humans)
and for the subunit (Aggripal) vaccine (not assessed in humans). The oil-in-water
emulsion adjuvant AS03 supplemented with MPL (groups 4 and 9) gave higher
responses than the oil-in-water emulsion adjuvant AS03 (groups 3 and 8).

3. There is a trend of a higher CD4 responses with SplittAS03+MPL compared to
Split/AS03 (Figure 17).

4. The responses induced by the split vaccine were superior to the responses
obtained with the subunit vaccine (compare groups 1 to 4 and groups 5 to 9).
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vacci ne, both for the split influenza vaccine (as

observed in humans) and for the subunit (Aggripal)
woameitea1( not assessed in humans). The oil - i n-MET/BP2006/002838

enmul si on adj uvant AS03 supplenmented with MPL (groups 4

q . Do
o sHtaclhd FhohsRa0RT e WA AstS i of Rl e, (groups 3
t r eand @j showed)higheCOD4eT weh gesponses el ihe/ sabogilvrccine, either
' ' 7). 4. Th
b e REoAGGBEC: O ISR A | o o Lo the
2) FlesgpmoifieCBx i gadel ohiaited by IGSIstMay ¥ fesh rignfunirggan showed no
. L The. ' i
RS ot BT Do RIRIP SRS o, S B bt Aumane)
Thérgrwases trénchfod adjigheh ORsd heeghrespampg by Dsing| $pli’ ASESHYBE compared

-yt vaccine, either Fluad (group 5) or
to i@%éggl%"%%%ﬁ%group 7). 2) Flu-specific CD8+.T cells

3) Bart asaed adjpvatsindifoDirg 37stpis, similarbihtitees werie isdusrddyribe subunit

] S 1, SR S50 R s v

obsergsbwhe@Die Flu vatding (Eubiarices sijt) wes AdiugpNted WBASARr ASO3+MPL

cor%%art%dthgoﬂl?w&&ibﬁ?@n C(FIUS&Qc?chePbW_ - FI3) vdcRine PISRAMBNly for the
a0 for S ar H

Juvant " an rarns, sirm titers were

AWgoloingdstiain).t he subunit vacci ne and the split vaccine.

For the 3 strains, statistically significant higher

titers were observed when the Flu vaccine (subunit or

split) was adjuvanted with ASO3 or ASO3+MPL conpared

LU . ol i . . ]

Exfheld YT CHAES] Rallincyf it poRKlaten e over 65 1FearS with a
vagihaicontainingaa split influehge anjigen preraratien apd AR Withsor without

pie j§|v¥‘ﬁtt h a vaccine containing a split influenza

antigen preparation and ASO3 with or w thout MPL

adjuvant VII1I1.1. Study design A phase |, open,

n ] controlled study in an elderly popul ation
Vllgig'eg'q%%rag%gﬁyears (> 65 years-old) in order to

eval uate the reactogenicity and the i munogenicity of
A $H=R% ¢ PN inkiBRisBH Ot Rk Stubyiin! dteaidéyGpdiaiah Bged over 65 years
Fé/ﬂacm nes cont ai ni ng the adjsctu ant ASO3 .g y
(= 65 years-old) in order to evaluate the reactogenicity and the immunogenicity of
GlaxoSmithKline Biologicals influenza candidate vaccines containing the adjuvant AS03
or AS03+MPL, administered intramuscularly as compared to Fluarix™ vaccine (known as

o-Rix™ in Belgium).

Three parallel groups were assessed:
e one group of 50 subjects receiving one dose of the reconstituted and AS03
adjuvanted SV influenza vaccine (Flu AS03)
e one group of 50 subjects receiving one dose of the reconstituted and Flu
AS03+MPL adjuvanted SV influenza vaccine (Flu AS03+MPL)

¢ one control group of 50 subjects receiving one dose of Fluarix™ (Fluarix)

VIII.2. Vaccine composition and administration
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or ASO3+MPL, adm nistered intramuscularly as conpared
to Fluarix(tm vaccine (known as a-Ri x(tm in

w®edogitontyl Three paral l el groups were assessedPCT/BPI®06/002838
group of 50 subjects receiving one dose of the

reconstitut ed d AS03 adj ted SV.infl '

Ml k b gt L o
or @ne \ au rais us +MP. W eeahi
i SBNUER AR SRR, i AT B i s T o,
the( Edrimeiciglly Vavailaile Véacioe ngsetioa® cs icomparaierd the adjuvanted vaccines
mn LPnThe. .st r.ai i ' . .

G ASRB DT M (B Bl R AR i s
perglaﬁsegoo_df- /:%éfgglort her n I—Igén;[j;ph%le_ Eea_son,?'4 i%%e. e(,:/ I\Iew)S
Th%ﬁaﬁgrgllﬁg' ghza é%%e vacai e\glr_z-il J et § isting of a
coriceatratednimvatend inagtizated el Iv!eiox(: mtig:l;?r:sl r?r‘gzﬁta@? iraa%pta%%l}is vial and
o SRR Bot S BRI SR By AcggpueL: hey
ha\:rml??aremaamblrammilediinn Bxemplbolb eTheTtheeeaipctivatedesplit virion antigens

LN i dat [ . ] .
ST SR AL B0 GBI VBFBHE v,
ares pxactly the isameaas trge astiveriegredtests usedaint fosmulation £§ she, cammercial

andmf pre-filled type | glass syringe containing
Flutaﬂg gogﬁ%\'/ant (ASO3 or ASO3+MPL). They have been
prepared as detailed in Exanple Il. The three

Aégggfqh{v%ﬁtfeﬁ%gﬁ}é%_.t virion antigens (monoval ent bul ks)

_ or m ion of the adjuvanted influenza
The ASoBdajuyaniddifluesza candidekeavadcinetiha 2pmpoasnisiyaceing Fonsisting

o LA IS paEB P00 Bl 51 GRIR oo e v
(33830 Batigan/eontaiver) afid ofenpre-filad tipdd ase sydngeccanépiring the SB62

Mo V i .St i .
oo SEDSS S PR "SRt o aco
candidate vagaing isgixplginedimExqre@s Ik ) (anti gen cont ai ner)

AR B BEB LIPS ) OLES S0 CorLe e

BriBlys c thep ASOA+MRb-adivvpaied t inluenzh  eangligegp vaccine is a 2 components
vaccine consisting of a concentrated trivalent inactivated split virion antigens presented in
a type | glass vial (335 l) (antigen container) and of a pre-filled type I glass syringe
containing the AS03+MPL adjuvant (360 pl) (adjuvant container). At the time of injection,
the content of the antigen container is removed from the vial by using the syringe
containing the AS03+MPL adjuvant, followed by gently mixing of the syringe. Prior to
injection, the used needle is replaced by an intramuscular needle and the volume is
corrected to 530 pl. One dose of the reconstituted the AS03+MPL -adjuvanted influenza
candidate vaccine corresponds to 530 yl. To obtain the 15 pg HA for each influenza strain
at reconstitution of the AS03+MPL adjuvanted vaccine, the inactivated split virion antigen
are concentrated two-fold in the antigen container (i.e. 60 pg HA/ml) as compared to
Fluarix™ (i.e. 30 pug HA/mI).

The composition of one dose of the reconstituted adjuvanted influenza vaccine is identical
to that reported in Table 45 (see Example Xl) except for the influenza strains. Both
vaccines were given intramuscularly.
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candi date vaccine is explained in Exanple 111
AS03+MPL adj uvanted vaccine: Briefly, the
WA3D8ANMRLE adj uvant ed i nfl uenza candi dat e vacci PEI/EB20a6/@2838
conmponent s vacci ne consi sting of a concentrated
trivalent inactivated split virion antigens presented
inatype |l glass vial (335 m) (antigen container)
VI ACHf Objeetivef énd-pdinty aed fesyltass syri nge cont ai ni ng
t he ASO3+MPL adj uvant (360 ml) (adjuvant container).
At the tinme of injection, the content of the antigen
The: OMIabbedtives WersTtoedstémuime winichinathutngenisi egmpdsition between the

i, nge .cont ai, ni S a
forr@é @‘?'8 ajuyarigd d‘f'{%t ﬁ%g{iy? 85-@% ] g)re%tng%nj egédo%waﬁ \ﬂ%ﬁout any
adjmd Haeemleesﬂrmgeep iramanodtiynuéating raatisitiu ©ouCBY- rendd CB8a maediated
corre ted,t e dose of the
'mr?‘é'}itéfr‘?gfqdi"ﬂ“@ge Yageinal 6@4 Iuéﬁg.? 5?\‘/“ e?é‘d i nfl uenza
candi dat e vacci ne corresponds to 530 m. To obtain the
Vlllé51 ngy ﬂiggr Eac.h! [ nf!!ruegéa strain at reconstitution
: ol vacci ne, the inactivated
Obs@vkd varigblon antigen are concentrated two- foI din the
nt i ai ner (i ;
At %1 |a>Qe§2ﬁ7 tfr(sgueaﬂcyﬁ c%ﬁ)kﬁ%/pg tlb@/ﬁ?)/Cﬁé él{) ﬁébob%o?l éilfferent
cyt@k)ﬁ@ @hch best qeardifiss teutsbnae pLORAIGRB Tnelltspenza vacci ne
is identcal in Table 45 (see Exanple
- B{)g]foé heté]go%wféﬂsgﬂ{ eh%

Xl') exce a strains. Both vaccines
wer e gi vBlewiGﬁlecmmesa:rulganl y.VII1.3. CM bjective,
end- poi ng\f and [ ts The CM objectives were to
determn raq]an nogeni ¢ conpositi on between the
f or aul at Uiangsudantigant ed wi t h ASO3, or ASO3+MPL ver sus

t.he, co sition w thout any adjuvant has the strongest
Deriked, @fﬁul ating activity on CD4- and CD8- nedi at ed

Antlgﬁnﬁpetcy|c@D4amd|GD8ﬂﬁaﬂeﬁ rasponsenexpeessef irtfo thef § diffateat tests:
anti gen n e
cﬁ‘é'a%\@wrﬁt It g oAb o 2RO Bl Fifo)
b)C¥dII8 prAR Rt ldaseCOBEL @Wamﬂhér&:yﬁﬁdne](ﬂ_@ | TN, SFNY)
d| fferent cytokines. Each t est f | es_wﬁlp éﬁ%ponse

(C ) otellepigduomgt teas |Lr%an¢%‘?ﬂth%'f° P"’o iy 158V gens

(d) cells producing at least IFNy and another cytoklne (IL-2, TNFa, CD40L)

(e) cells producing at least TNFo. and another cytokine (IL-2, CD40L, IFNY)

Analysis of the CMI response:

The CMI analysis was based on the Total vaccinated cohort.

(a) For each treatment group, the frequency of CD4/CD8 T-lymphocytes secreting in
response was determined for each vaccination group, at each timepoint (Day 0, Day
21) and for each antigen: New Caledonia, Wyoming and Jiangsu and the pooled of
the 3 different strains.

(b) Descriptive statistics in individual difference between timepoint (POST-PRE)
responses for each vaccination group and each antigen at each 5 different cytokines.

(c) Comparison of the 3 groups regarding the 5 different cytokines on:
- CD4 T-cell response to New Caledonia, Wyoming, Jiangsu and the pool of the 3

strains
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New Cal edoni a antigen - Wom ng anti gen Ji angsu

antigen. Derived variables: Antigen-specific CD4and
w@DBs/Towael | response expressed into the 5 di ffRCERP2006/002838

tests: (a) cells produci ng at |l east two different

5 ke A R 8 o r e

TNFstrailg=Ng) (c) cells produci ng at least IL-2 and

ot her
@ R ButErr L oBE A SRER g ek Jed (fdanii g tosation
Tcﬂiﬁerﬁnmmeeéreme@egrbspmnﬂjhhe|Stajlsma| pualie warealcwrled for each
anqt her oL, IF Anal f th
Ao R SRR TSNS Vo s was based on the Total
(e) vAdtiicordretdstwéreruse t¢ dgst pairviemcomparisen ok A oreipsugspactively
fé@%ﬁ@ PﬁA’éo EWL%SJSIL AR RAYASS3 ARSI G IFuAS03 and Flu
ermn ed or “each vacci natiron group, at
eASDSVemespBIuanx(Day 0, Day 21) and for each antigen:

y |
(M) ?ﬁ@'s@ﬁih q}%grt‘gs% ra| nsﬁ)&fj ig?ﬁﬁlggépsgﬁfﬁsgﬁggf elren
i cahisidetrcbhs staﬁétlealblrmgﬂlﬂ!ﬁam;een ti mepoi nt ( POST- PRE)
responses for each vaccination group and each antigen

at each 5 different cytokines. (c) Conparison of the 3
Bups relhrebulig the 5 different cytokines on: - CH4

Vi

- r
Re%lﬁ%evlé%% le%rgg%%ea%é)fr%ﬁ%& gglofe%@{ r?e( )\g rvgg)p%zﬂgr?lgg 4 c‘%\fliv%thm
the@D4do@Da T agjisnbpgpuldiiemgsu and t he pool of the 3

strains (d) A non-paranetric test (Kruskall-Wallis

test) was used to conpare the |ocation differences
Frdupioneeof mhgemsm@@zaﬁdymnéoM@& i stical p-value was

(a) CHE ﬁé(ﬁf %P%nt@@@\?.f)@@ﬁcj (€52 T‘:J\%mag&gte'é ééicfé‘tiﬁ‘? ‘t;‘rﬂtesponse was

cyt oKi coxon tes use to
paeétenmised boap@hv@gwatﬁn grogp.caipach tmpdeint (aay,0, Day 21) and for

each antigen (Pool, New Caledonia, Wyoming and Jiangsu), similarly to that

performed in Example lll.

(b) Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between the 3 groups by Kruskall-Wallis test, all p-values were less than 0.05 and
were considered as statistically significant.

(c) Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between Flu AS03+MPL and Fluarix groups by the Wilcoxon test, all p-values were
less than 0.05 and were considered as statistically significant.

(d) Comparing the difference in the frequency antigen-specific of CD4 T-lymphocytes
between Flu AS03 and Fluarix groups by the Wilcoxon test, all p-values were less
than 0.05 and were considered as statistically significant.

(e) Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between Flu AS03 and Flu AS03+MPL groups by the Wilcoxon test, all p-values were
more than 0.05 and were considered as no statistically significant.

Individual difference between time point (post-pre) in CD4 T-lymphocytes
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bet ween Fl u ASO3+MPL versus Fluarix, Flu ASO3+MPL
versus Flu ASO3 and Flu ASO3 versus Fluarix (f) Al

W@ e@nitbiicance tests were two-tail ed. P-val ues PEFEP10h&002838
or equal to O. 05 were considered as statistically

f .
@) Beppuat3miel o et M ES Vel Be PRI Ao PORT 7ty m o4
mlyﬁaﬁoés/twebpwseh was chieuleBdy fonr e@bslame@iiqn group and for each
Suﬁ%%b%% ab 59| er%;t c%‘fth%éé s(?rfmlée} tb QR RRESdn dbnf@WE-xé%erle 1.

equency anti gen-specl
(b) "Cdnmmhg dlyd mdlvsiealrcbﬂferagca IHOSTéﬁRﬁ inghe\astiges: seriin P4 br

SsPharepPHohers Pkt nRa GBfics %%@L‘“"gﬂ'ﬁi’@%@apm@%%
Ewede Kisanig=rip,0.801rdridavérg considérad ap dighbr statistically

© o R IR A DEnE POSTEIGE o ta\aggeé;nr-%ﬁﬂﬁbﬁ
gvmpm:ytﬂﬁ réspesikes betwaen Fisi ASG+MBY andElyaix jesingWiilgoxoadest, all

&fﬂﬁqu ‘Qfgrﬁ g0d tﬂ?ﬁ %0(9 g8 §h&| %Fxﬂ e&l‘% oﬁ eréessnégéeaﬁsﬁilrz]élw significant.
(d) f@@ﬂpm’mgﬁhe)fnda/lduag@ﬁelgpee: PfDiSa' Rk Imp@ﬁw%eé;gm CDA4-T-

AP0 R ot et b LB B e ol
waluesoars ilasetieah Q9. @11aandsw¢rea;pn§4d@neg ﬁﬁﬁ‘i‘gf'a’rﬁtatls(“e?"y SIgmflcant-

(e) %Waéﬁr{%ggé Eh%llgvﬁjdufao lff%%ﬁse‘_lz’ﬁstrrﬁ:{é P &RGYen- spemﬂc CD4-T-

ecl ytes between Fl u AS03
apaipRbaydes resgpnsap betwigen fréu &I%%@&ﬂna'ﬁfég'lu A3 US&Q/‘@/I“EF@@“ test,
\;\qﬁ{,ﬁ-v@ﬁ?% \éVF 3HCS)I% é[néq ??g re]ltwaRl\% %79(:0 #%gécfﬂ% ﬁ? ﬁtgtlstlcally significant.
dlfferﬁnce in the frequency of antigen-specific CD4

vila i Ogndt uEL groups
"b ﬁ:@e W‘%cox ?gg?@oﬁﬁ&ﬁ_@v%l uggm\%&?g&%rgewtghag 0. 85
and wer e consi dered as no statistically significant.

Th%fﬁ e¥%nfe“&'t éjétL{j;Zﬁv?E‘ ‘Ec?lBg t%rwﬁétr@ tROHrBduehBp st mBmB)y B Bell

tlve statistics In
spéaifiti t\bll-'dimAhtlganfEfre smgntf,learnitytm@@ﬁd UpaR opd Intamupedar yareinatiqn with

the%g chndi ?5@%&}’ ﬁ@éor{tﬁglﬂg rl‘ﬁ&?\dj‘ﬂ\%?\t aajosuiplesl AlgeB, &a6dmpared to
crnation grou or each
Fluarix in elderly populatlon The frequency of memory B cell has been assessed by B cell

Elispot assay.

Vill.4.1. B cell memory response end-points

The end points are:

(a) Atdays 0, 21: cells generated in vitro cultivated memory B-cells measured by B-cell
ELISPOST in all subjects in term of frequency of specific- antigen plasma within a
million (10°%) of IgG producing plasma cells.

(b) Difference between post (day 21) and pre (day 0) vaccination are also expressed as a
frequency of Influenza specific- antibody forming cells per million (10°) of antibody

forming cells.

VilL.4.2. B cell memory response results

The frequency of Influenza-specific antibody forming cells per million (10°% of antibody
forming cells were determined. The results showed that the frequency of memory B cell
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antigen at each 5 different cytokines, simlarly to
what has been done in Exanple I11. (b) Conparing the

wo paosddunl di fference POST-PRE in the anti genPGPER1006/¢02838
CD4- Tl ynphocyt es responses between the 3 groups by
Kruskal | -Wal lis te

Al \ , .all p-valu were | ess.th to
specgiodo fesriogBsvasdiaBaa el Ang Fiupte oiupl &y iy ijobn test
was %@ﬁkﬁﬁt@ﬁ(ﬂk@.oé)ﬁﬂig@mlﬂ iBfgsu&rdin) dhilsichoa fordind dieemoestrains (A

PCST-PRE I n the antigen-specific CD4-Tlynphocytes
Stra‘ﬂ%%‘ﬁlﬂr@%@‘j%@mwyﬂ“ 9AS03+MPL and Fluarix using

The WdiB QX Rifte@8toe [Ptlvesh YdkbUsintPo&-gresH hbmdnt B dll @peaiicito Flu
were considered as_statistical l sig ificant. ﬁd‘% tween time
antiqaivigas ARG JPIRITINGG: Tl rstiprvscL L MRGE ERErehcd fgween b
poing:(ﬁdéggfoé?ﬁqgé En’faéuéﬁa?-oﬂrﬁéfﬁb@v?? el spefﬁ@ttsem ib):ﬁtgaﬂleloetween Flu
u and Fl uarix using coxon .. all pval ues..
ASOREMELT g TRl DEpBS oL iR e KaEHel Bty st Wiy Rigoant

(p<(§(§£§_tl4ni§ﬁérq@ﬁ BYidrgenisfradanhilst (it férotp asthergiwiohetrains (A strains New
i ndj vi dual dj f{eerence POST-PRE in the antigen-specific
Caledoniamng¥kaBigdbs responses between Flu ASO3+MPL and

The résLtd30B3shtsirig Flfure@son test, all p-val ues were nore
than 0.05 and were considered as no statistically

significant. VII1.4. B cell nenory response (bjective,
end- poi nts and Results The objective of the study was

to inyestigate et her t .requency ,of nmory B ce
exaggpue Y - Breoipical AN o aleyaies ALd Mg AEIRe AR e
vacéifes iimfdrféts gstudgnyvacci nation with the Flu candidate
vacci ne contai ning the Adjuvant ASO3+MPL or AS03, as
conpared to Fluarix in elderly population. The
IX.1f r RHtRMA)e aid ebjetivesS cel | has been assessed by B cell
El i spot assay. VII1.4.1 . B cell nenory response
end- points The end points are: (a) At days 0, 2 1:
This® &y g@mgaﬁaedss'm cointedcigu lirffiuemtae drivatendr spliB-vaetihs, either un-

e B A 5 STy AL N ' B oy
availai$uietinit eScpesduci ng pl asma cel I's. (b) Difference

- PRt By hoREE (P hol AR AR MR
- AqipbaIBG dynirba umi tfuvasiedsop@rerainl dubeumit(VbB6ine ofhiemtvab ddithe present
study adjuvanted with AS03 adjuvant.

The objective of this experiment was to evaluate the ability of these vaccines to reduce
disease symptoms (body temperature and viral shedding) in nasal secretions of ferrets
challenged with heterologous strains.

The end-points were:

1) Primary end-point: reduction of viral shedding in nasal washes after heterologous
challenge:

2) Secondary end-points: analysis of the humoral response by IHA and monitoring of the
temperature around the priming and the heterologous challenge.

IX.2. Experimental design

IX.2.1. Treatment/group
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Priming H1N1
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/90) Day 0

1X.2.2.
Split trivalent plain (un-adjuvanted): formulation for 1 mi:

Preparation of the vaccine formulations

PBS 10 fold concentrated (pH 7.4 when one fold concentirated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) are added to water for injection. The detergents quantities reached
are the following: 375ug Tween 80, 55ug Triton X-100 and 50ug VES per 1 ml. After 5
min stirring, 15Ug of each strain H1N1, H3N2 and 17.5ug of B strain are added with 10
min stirring between each addition. The formulation is stirred for 15 minutes at room
temperature and stored at 4°C if not administered directly.

Split trivalent adjuvanted with ASO3+MPL: formulation for 1 mi:

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) is added to water for injection. The detergents quantities reached
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1) Primary end-point: reduction of viral shedding in
nasal washes after heterol ogous chall enge: 2)

w@emonaddary end- poi nts: anal ysis of the hunoral PCEEPINGE2838
by IHA and nonitoring of the tenperature around the

oo B R RTETHG S93 4503 0 s s pr 1 . ter
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petyit SBa" iR BOy MR PP Riag: 5 O RGP e prepared as
detdlletian Exabiplenil.¢) it adved. FReMNUS ScstiveHagaiy B 15mingtgs just prior

TCl m). d 21 S i1R]
aodion  pecid PPy i el B, St 1 48/ BELES at room tomperature
anddsisred al 8°Crij nbtAddiminiatengd difecly.conbi nati on of HINL A/ New
Ca7l£,edoni al 20/ 99, H3N2 A/ Wom ng/ 3/2003 and B/ Ji angsu/1
Flu@g'Sdommulation; tyrguigionsior ddW- chal I enged on day 42 by
A 2isObIRRsTRd Pl e vaddide i8 rirleal PBHHUBespH LA HIN2
Al Panama/ 2007/ 99 (4.51 Log TCID 50/m ). The groups (6
Agrippal 8 14S0gforap)atiansformilatan fet @i n Table 4 1. The

25({‘.12%?%@%@1%&%%! 'gﬁri ad el 18/oHE Yo Sft ﬁ%ﬁr@gggsﬁg{éﬂ miRRY, 256! of

reparation o _ _ o
SBéemulsini (prepaBpd a¢ detailackindrxampleall.i) is@ddedl Theanixiseg is stirred at
latiaon for 1 m: PBS 10 fold concentrated (pH 7.4
roogogtrgﬁmﬁgﬁagurgbl d concentrated) as well as a m xture
contai ning Tween 80, Triton X-1 00 and VES (quantities
king i account the detergents present in the
IXé' e Ab&y B ded to water for injection. The
detergents quantities reached are the followi ng: 375ng
T T}Q%n 80, 55nmg Triton X-1 00 and 50ng VES per 1 m.
TRFLE

r 5mn stirring., 15ng of each strain HIN1T__HIN? _
Reattbul 7. Sriglimepd@nist rai n are add&ampla-typeo n HPat | Apaligjs
bet ween dach addition. The fofnulation is $tirrefethed
15 mnutgs at roomtenperatureé and stored at 4Clif not

Viealn ni st dr2d tod De@Rdsyprirgipbi t  § Nagal wagheadj ylmant editigtiem
shaSaBgVPL : | Dot oD+ Posi challengai | PBS 10 fold

TTmonieoting 23 16 PH4 Post plireingone | firopldntioncent 1 4t ed) Talemetry
wel | as g Do Dad Post challenge | peritoneal cavity

IHA Pre, Post priming, Post Serum In IHA

imm, Post challenge

In= Individual / Po= Pool

IX.3. Results (Figures 19 to 22)

IX.3.1. Temperature monitoring

Individual temperatures were monitored with the transmitters and by the telemetry
recording. All implants were checked and refurbished and a new calibration was
performed by DSI before placement in the intraperitoneal cavity. All animals were
individually housed in single cage during these measurements. Temperature was
monitored from 2 days Pre-challenge until 4 days Post challenge every 15 minutes and an
average temperature calculated by mid-day. Results are shown in Figure 19.

Results:
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_the trivalent split vaccine adjuvanted with AS03+MPL, or with the Agrippa

contai ning Tween 80, Triton X-1 00 and VES (quantities

taking into account the detergents present in the
w@ReoaileE)1 i s added to water for injection. ThePCT/EP2006/002838

detergents quantities reachedare the follow ng: 375 ng
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the gplrltréuqﬁl%t& tLWit t%sg%dgu cgﬂ"lleg %}é tr&st%&@gg? ﬁtglogthH l\k}l"gg Oébntaining

vacAigies pppreyem)thidEo3pdraturautise in derret$ eftendhatienge. f or 1m:
250 m of PBS buffer pH 7.4 is added to one dose of

Aggripal (tm. After mxing, 250 m of SB62 enul sion
IX.3.pr epar eVirglsheddied | ed in Exanple 11.1) is added. The

vidloEhi el b 85k oSBTl g wasnes
weregsaiotraed By ther amititraton2i 5 nixf $BS. in Petrprasiilziincawake animals.
Th%@h%l%@%\ﬁﬁ ?&F&Jeg é gteﬁprﬁ&f ?r%cﬂ')lg dr’\@for sedF@ﬂ%IEﬁgg ﬂer‘@' JnrHry ice
(-809)) ants were checked and refurbi shed and a new

All f\%l%e{l gé{%‘?!&g g\fe\p?grﬁggyng rflﬂgl‘%d ka( Pﬁﬂ Sﬁﬂf)g ||%r%@&%?fbt redve any

cavi t
badtexttl ebotaminafionidg of seric temdb@l diletienschi naag) wasbeswere transferred

rﬂp@@ﬂiﬁg%éom; ﬁlggl%biﬁ g{ rﬁe&ﬁﬁ & (78 Well Piﬁ.ﬁloﬁf 96 o@lﬁ/}tﬁ)K cells

e un cha ever
(2.4rk 10 esllsamliiware theowe ad@,eeﬂ tpaapb watl ang lr@ab@teﬁ at %@"Ozfpr 5-7days. After

5731 G 1B Pl Bt g ot ang 100 of 4 1/20 WST-1
combmmgmekjmhnsaaddemamdmzcalbatﬂd f@farfoﬁwéf@rw t h t he
Th%l %é&%ltg\é?ﬁ]\te%lléﬁ OQIITIQ}i_lf {iye O@Joﬁ MedSipohtredehibR bl WSTH by Gble

vaccl
cells is proportional to the number of viable cells present in the well at the end of the viral

titration assay and is quantified by measuring the absorbance of each well at the
appropriate wavelength (450 nanometers). The cut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD corresponds to +/- 3 St Dev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and
Muench” and expressed as Log TCID50/ml.

Results:

Results are shown in Figure 20. Lower viral shedding was observed post-challenge with
I™ sub-unit
vaccine adjuvanted with AS03, as compared to the very low viral shedding reduction
observed after immunization of ferrets with the un-adjuvanted (plain) trivalent split vaccine

(Fluarix™) or with Fluad™ sub-unit vaccine.
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IX. 3. event Hihikgst enperature rise in ferrets after
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cells (RBC)SIWTﬁﬂlﬁérQQ Niras hemaggiuinitt HA)C Berfa- V896 @)st tréhﬂed matha 25%
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inhiBigors aAften @té-@éatrrﬁ:ﬁt dvo-6dld dikutions ot sma fveralindubaied witis 4 of

nergH Rl AR et uen o HeRp oo ol FefEpen auded

andxhe MB‘{'Bﬁld?ﬁd)fla@gmﬂne(hon vi3Sscorddl Thertiferswere expeassadide thetreciprocal

and i ncubat ed at I
of 5 AN PPl Ce o i Rlee e inglo f s st
dilutiemovsita aad 11@0 amundétectalile Xyel\Bas scarethaaritargan@ldo ém
is added and i ncubated for another 18 hrs. The

intensity of the yellow formazan dye produced upon
Resuguction of WST-1 by viable cells is proportional to

Aft%ﬁ@n@ﬁ??ﬁén {ttp H?ﬁ?lpﬁwgﬁn!@ R@ﬁé% lrtegﬁoun‘gﬁ% | 1?161&%[!%%\%@

obseeasilin ferptd inemarizest Witnihe tmtalmraehlltwecmn%\adwwted with AS03+MPL

o FEPGEPH A2 SRl ARSI 260h b o rumors

respeﬁdesobseﬂ/ea afer ifftn@hiboo of iGHgtﬁon”s’thB ainsgdiuvanted (plain) givalent

Sp"gD?cic}P&L]t& g‘%ﬁ%ﬁ?ﬂhéﬂ” _sﬁ?-]uhg %’%Cq%net)@?)dﬁ{ré gg)t' Sg(” eis
Afterdmatunizatisic oite H3N20AW yosingahigheOhumerabrespengsisf(HI {ifers) were also

obssehe %ch?nsé ﬁe d&rﬁts ¥¥EJH? F@@fzgslg%nﬁh%i g)éed %@%’e anslieNy€ 84N, in ferrets

|mmun|zed with Trivalent Split adjuvanted with ASO3+MPL or Agrippal™ adjuvanted with

AS03 compared to ferrets immunized with Trivalent Split Plain or Fiuad (Figure 22).

This cross-reaction observed with our adjuvant (ASO3 or AS03+MPL) against a
heterologous strain correlated with the protection observed in ferrets immunized with the
trivalent split vaccine adjuvanted with AS03+MPL or with the Agrippal™ sub-unit vaccine
adjuvanted with AS03, and then challenged with this heterologous strain. This cross-
reactivity to heterologous strain induced by AS03-containing vaccines was not induced by
the MF59’s adjuvanted vaccines (FIuAd™).
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Results are shown in Figure 20. Lower viral shedding

was observed post-challenge with he trivalent split
woameitea1adj uvanted with ASO3+MPL, or with thePCT/EP2006/002838

Agri ppal (tm sub-unit vacci ne adjuvanted wi th ASO03, as

Wgera% 33 f"'?‘fél lﬂﬁ?lnﬁ{?ﬁlé} a é]éﬁba?er : g%tg g\ymélteﬁé‘%]é.erg%ith a vaccine

comllamidg ua/sphtemf(l.phaa ra)ntngenvm1e9atatls>pl and \ARQ3 with or without MPL

ad‘x(i' ')"("%'tnr%% Ftyﬂeggsﬁﬁépg%éﬂlmseﬁl n respect of

body terrperature ri se, an added val ue of the

ﬁSOét&% ng vacci nes was observed conpared to the
Ing vaccines. 1X.3.3. H titers
Ant i -Hemaggl utinin antibody titers to the H3N2

A q';uﬁéé V%"Béﬁl r‘éh@«lﬂﬁlﬁgcﬁ rc%hggl Je onlfc{yq %aﬁ ﬁe)?ﬁ %eﬁglh%% J#ih% quer 65 years

(= @b ydsmfs-ldld tuasd)rdens tdowakdlatenﬂtdweemmgenlcyy cﬁndsﬁeclmmunogemcny of

PR R A I B VBl SN e oo

or hSUE«%PIU,tadrmmsl(eW intradusculglyeasf dangdaréd waFladrixi vacane8dtown as

neur am ni dase sol ution and were heat-inactivated
o-RI™ 18 RSlURL At hepswyffPNSrFﬁ?E %ﬁ%’?%d gple Vil
ThiReSrdrdIRPEBEPS weleisbaded: di | utions of sera were

i ncubated wth 4 hemaggl utination units of

each
i nf PR aRaPHf PABHoIeetRrededing ene dassad) thegleransiigtied anbASO3
addgdiuiled BY |hfméh9é¢/é&ﬂ1ec(f=lu%&i3)t' nation was SCOV ed.
The titers were expressed as the reciprocal of th
i geee BradpIolipP sHbieets seqeiMing ong daserbihe repwstlﬁﬁ%ﬁ@féﬁlu
he”ﬁ%WMPD%H{uQQnteé\%\/t|Hﬁuécnh§ Fhedhd @t RSoREIMBIEr 2 Was
, an un ect ab l evel was scored as a titer
eqju@he cont®l grRewpef 68 sulipets reqaiinghenadossrPf uanx(guarix)
A Womi ng, higher hunoral responses (H titers) were
observed in ferrets inmmunized with the trivalent split
X.2sac dimunggpoigitlirestlis t h ASO3+MPL or with the
Agrippal (tm sub-unit vaccine adjuvanted with AS03, as
corrpared to the hunoral response observed after
osaliimmune response endpg pgbresglisidj uvant ed (pl ai n)

In Hdeygiég\};ﬁiua?@ Hel hytR&al iRfndr l‘é dr?é(atlﬁeu)ceerbx%é As03 and AS03+MPL

-unit vaccl ne gure
adjunantad yaceioes and htsmsmnwdhe @llowmggﬁafamﬂﬁ%rwre calculated for

S JovaIN=1S titers) were al so observed agai nst the
eacj?ﬁ?t str |EE)H3N2 Al Panama, used as the chall eng

At Deys0r21, 90 andriBet serymrhaamaealutipatiannhikitersiil) embpfiy titres, tested
se@ﬂa%%a‘?&t Wi AR Bit & InnI Q&n A4 LB BRAihS PprésiintBtAR tiftvaccine

(anti-H1N1, anti-H3N2 & anti-B-antibodies).
e Serum HI antibody GMTs’ with 95% Cl at Days 0, 21, 90 and 180
e Seroconversion rates with 95% Cl at Days 21, 90 and 180

e Conversion factors with 95% CI at Day 21
e Seroprotection rates with 95% Cl at Days 0, 21, 90 and 180

Results
The GMTs for HI antibodies with 95% Cl are shown in Figure 23. Pre-vaccination GMTs
of antibodies for all 3 vaccine-strains were within the same range in the 3 groups. After
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nmune T esponse 1 nduced
A/N@DGakaddmAStvammblaéﬁ@ﬂdﬁ'ﬁb'@ Addcci nes and i ts
persi stence, the follow ng paraneters were cal cul at ed
for each treatnent group.
Table 43 Seroprotection rates as the percentage of vaccinees with a serum
haemagglutination inhibition titre superior or equal to 1:40 (ATP
cohort for immunogenicity)

=1:40 95% Cl

Antibody Group Timing N n % LL UL
A/New Caledonia |Flu AS03+ MPL |PRE 50 28 56.0 41.3| 700
PI(D21) 50 46 92.0 80.8] 9758
P1(D90) 50 43 86.0 73.3] 942
PI(D180) 50 39 78.0 64.0, 885
Fluarix PRE 50 26 52.0 37.4| 663
PI(D21) 50 46 92.0 80.8| 97.8
PI1(D90) 50 38 76.0 61.8] 86.9
P1(D180) 50 34 68.0 533 805
FIUAS03 PRE 49 28 57.1 22 7.2
PI(D21) 49 48 98.0 89.1] 99.9
PI1(D90) 49 45 91.8 804 977
PI(D180) 49 38 716 63.4 882
A/Wyoming Flu AS03+ MPL |PRE 50 33 66.0 512 788
PI(D21) 50 47 94.0 83.5| 987
PI{D90) 50 46 92.0 80.8] 97.8
PI(D180) 50 45 90.0 782  96.7
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or all
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groups except with Fluarix for the A/ New Cal edoni a

strain.
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still achieved for the AAWom ng and B/ Ji angsu strains

with the 3 vaccines but not for the A/ New Cal edoni a
wa@reoaitenifirabl e 43 and Table 44). Table 43 PCT/EP2006/002838

Seroprotection rat es as t he percentage of vacci nees
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speci fi ed rar@ EF“'JVS‘T’3 Mp ccinatPhn tidre 0 a3l 1382
post - vacci natji on bl éﬁ%ww j t 59399,1 "’1:1 0" T3 1360
lu ASO3 49 10 204 [102 (343
A/WYOMING Day21  |Flu AS03+ MPL 50 46 920 (80.8 978
Fluarix 50 38 76.0 {61.8 |86.9
Flu AS03 49 40 816 [68.0 191.2
Day 90 |Flu AS03+ MPL 50 33 66.0 |51.2 |78.8
- |Fluarix 50 33 66.0 |512 [78.8
Flu AS03 49 31 63.3 (483 |76.6
Day 180 |Flu AS03+ MPL 50 27 540 |39.3 682
Fluarix 50 23 46,0 |31.8 160.7
Flu AS03 49 26 53.1 383 675
B/JIANGSU Day21 |Flu AS03+ MPL 50 44 88.0 [75.7 955
Fluarix 50 38 76.0 61.8 186.9
Flu AS03 49 43 878 (752 1954
Day 90  |Flu AS03+ MPL 50 37 740 |59.7 1854
Fluarix 50 36 720 575 |83.8
Flu AS03 49 37 755 611 86.7
Day 180 [Flu AS03+ MPL 50 32 640 492 774
Fluarix 50 29 58.0 1432 |71.8
Flu AS03 49 31 63.3 (483 |76.6

N = number of subjects with both pre- and post-vaccination resulis available
n/% = number/percentage of subjects with at least a 4-fold increase
95% Cl = exact 95% confidence interval; LL = lower limit, UL = upper limit

X.2.2, CMI response endpoints and results

In order to evaluate the cellular immune response induced by the adjuvanted vaccines
and its persistence, the following parameters were calculated for each treatment group:
At each time point (Days 0, 21, 90 and 180): frequency of cytokine-positive CD4/CD8 celis
per 10° in different tests (New Caledonia, Wyoming and Jiangsu antigens considered
separately as well as pooled at Days 0 and 21; New Caledonia, Wyoming, Jiangsu and
New York antigens considered separately as well as pooled at Days 90 and 180)

e All double: cells producing at least two different cytokines (CD40L, IFN-y, IL-2,

TNF-a).
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lower limt, UL = upper Iimt X 2.2. CM response

Res Ztgpoi nts and results In order to evaluate the

[ ul ar i mmune response induced by the adjuvanted
Thevmai findingamere (Rigyse24):st ence, the fol |l owi ng paraneters

() file tf %H@%@%&Q’@VSSS cﬁnig%tfl:&‘#&bnév &%I?fokiwe R Rie TDAET cells

poi n % r equenc¥
qi-2lCD40Lp TBIFtd e IEDMY) RS sdgnificanphehighergn ithe MOfad@rvaHied vaccine

tests
s TP« P If A AR AR GRver
detediehbélebenl el tevp aﬁguyanhsg, Ji angsu and New Yor k

(b) ?E@gt%@%mgﬁcﬁﬁ%rgﬁc’%se%hﬁgﬁ (ﬁl{]\%ln}’eoa\ﬁc\%le gﬁ CFIR%RJ( %r@@g?talned

t u@tcﬁlD:ﬁyf Q(D and Day t 8k ivitle the foltemaing e}(cpemilgns af] [l)_ay21g 80TNFE- ) .
CDAO0L:
cyt biceESieteBRfly S prefisha it b@”%e"f‘?%’lﬁ%“fﬁ“c”ﬂ and

at | ea'-?ﬂ!iarb(%#all cmmdleaﬁmbErIFNy\tmd b2 (\(\I@Emtmg straln-gnly) and?or all
TNF- a) I L- t IL-2 and
Aot isoublp SR SeeERpt Mari R el ' e 2 el s

proglu %@&aﬁ’éﬂcél&aﬁémfmﬁt afféﬂéﬁc@ﬁ/@‘s l“tﬂ!nd@ﬁt\ﬂé@nrﬂuk\mmd Fluarix
| FN- esults The main findings were (Figure

24) (faolL&‘ iMOpUSHAINAM after the vaccination, the

(c)‘c ‘Tﬁg 'éﬁ&griée‘?ff sfé}iét%lll)nﬁgﬂﬁédrﬁ Ulﬁ@réﬁ@é bétwhlise (V\Ird_adiuvanted
L, TNF-a and ni antly higher in
t M@CCﬂW %WBW%UR/ Y @’Fcijﬁ éQCJrrpar ed to the
@FiHe Hifféréﬂc@ WRiwddR pré aRd bbé’ca)ébcﬁaﬁd‘ne([ﬁv @8) WeGDAh Dvpaphiocytes

detected between the two adj
responses for all cytokines mvestlgate{:l IL-2 C%)4OL TNF-o and IFN-y) was

significantly higher with the two adjuvanted vaccines compared to Fluarix™. No

significant difference was however detected between both adjuvants.
(e) The vaccination had no measurable impact on the CD8 response whatever the

treatment group.

Example XI - Clinical trial in an elderly population aged over 65 years with a vaccine
containing a split influenza antigen preparation and AS03 with MPL adjuvant

Xl.1. Study design and objectives
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(b) Al statistical differences between adjuvanted

vacci nes and Fluarix were nmaintained up to Day 90 and
w@ayweA®a1w t h the foll owi ng exceptions at Day RGDEP20b6002838

statistically significant difference was found between

[u 3/ MPL _and, Fl uar,i x for CD40L
A ohse TR ey eiRued kY b SpystctediRreisiie vt thE Podbtogeniciy
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statistic i cant difference
corfiigpahe AUPSEVBLITGEEE T o s meuiabeT 2ond A BS (BR ¢ 65
yeafdi6ldprbgretieasipf vadchatest iie a2¢04 Mlmnlﬂﬁé Céemhe Chafnﬂma@ occine. For
bet ween t he two ad\) uvant ed vacci nes was can
immpynoggpicinanch gafekye f@@f"o'@%)ﬁuﬂﬁ'é di<ppwp é‘ﬁd’éR néﬁ'%‘%@ vaccine

wassbPeslefaras@e. nation (Day 21) in CD4 T-| yrrphocyt es
responses for all cytokines investigated (IL-2, CD40L,

TNF-a and | FN-g) was significantly higher with the two

TwEBhraM a8 uAci6 I8essse@npar ed to Fluarix(tm. No
significant difference was however detected between

o Q¥eroradp ol ahaus50 ety who hiad praviqusly raerivesbonaedessrol e
'ré%%ﬁtufé@ édilﬁ/aﬁ:@a Mf%ﬁ%‘&?ccmf&ﬁﬁﬁ fthe ﬁ@wbﬁ@éﬂrﬁﬂ%ﬂinal

roup - Cinical trial in an el Iy
. ghmomrpkﬁfoa@ @ﬂuafvbpf Uy 8 pabiofts wha had@éewsly received one

o8t 8 IE‘IU &Tﬁdﬁﬁd? ad?édlé{%r@ﬁ.cam.hgen preparation and
ASO3 with MPL a nt XI.1 . Study design and

obj ectivesA phase 1/1 1, open, controlled study was

On&%kﬂé’&&@dof' ﬂ1|s°rs‘ﬂﬁfy @v@s el‘bata%ﬁﬁﬁeti?\% ﬁ@rﬂelta@gﬁlﬂ’hﬁlbt YosPBfke (anti-
he "I nmunogeni C‘UH{LeT'W%ﬁé axoSm t hKl i ne Bi ol ogi cal s

haqmﬁgg}éwma@é aat «@f e deyacainationy wWith dhasgwvgpied influenza
vacdfe Y@ RAB0B PVIB] aghilfibiedRPRuUt Gid Par %ﬁ@ldad?ﬁlﬁfs’ggf%ry&‘atﬁé first dose.

(> 65 years-old) previously vaccinated in
Fort ersmppdisen eamesaat BibipstscWhe hapairepsimiprsiied; uarx iy the previous

truaﬁ@ESWd §iBb4!8f ddpitercial YRICINE(dndiodridane cé&r&g%dﬁ(dfmls trlidl.

Bel gi um) vacci ne was used as reference. Two parall
groups were assessed: One group of about 50 subjects
who had previously received one dose of the

X14,CSRES BbFhoRoH Gl i aifi 2 vacei ne during the

revi ous

The strains used in the three vaccines were the ones that had been recommended by the
WHO for the 2005-2006 Northern Hemisphere season, i.e. A/New Caledonia/20/99
(H1N1), A/New California/7/2004 (H3N2) and B/Jiangsu/10/2003. Like Fluarix™/a-Rix™,
the commercially available vaccine used as a comparator, the (AS03+MPL — adjuvanted
vaccine, hereinafter in short “the adjuvanted vaccine”) contains 15 pg haemagglutinin
(HA) of each influenza virus strain per dose.

The adjuvanted influenza candidate vaccine is a 2 component vaccine consisting of a
concentrated trivalent inactivated spilit virion antigens presented in a type | glass vial and
of a pre-filled type | glass syringe containing the AS03+MPL adjuvant. It has been
prepared according the method detailed in Example I

At the time of injection, the content of the prefilled syringe containing the adjuvant is
injected into the vial that contains the concenirated frivalent inactivated split virion
antigens. After mixing the content is withdrawn into the syringe and the needle is replaced
by an intramuscular needle. One dose of the reconstituted the adjuvanted influenza
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had previously received one dose of Fluarix(tn) during
wa b@oepomvi ous clinical trial One objective of PEN/BP2006/002838

study was to evaluate the hunoral inmune response

anti haemaggl utinin, a nti - MPL 1| . .
SRS 07 0 Pyl i e
a prEdaivaASeFrelRlaceineti ni st ered about one year after

adm nistration,of the first. . ' C e
e St CLU e e 1By e g i e
Table! 462 Bot(¥akines wehegipsreiniramsseularyl  recei ved a dose of

commerci al vaccine and formed the control group of

this trial. Xl.2. Vaccine conposition and
TabRsl45 Ni s CortpasHidincofs thearenonstibuted nvageine iadiuvantedt (AY3+MPL)

wer e t hénfluezatcaatlidadelvdgedme r ecormended by t he WHO f or

the-2005-2006—Ne+thern—Hentsipg : €. A New
ComRANST o/ 20/ 99 (HINL) . A/ NehOLATIY BErEg5e ) 5004’ (Hene)
IrRietvaed spRgBiohd 0/ 2003. Like|l Fluarix(tm/a-Rix(tm,
-t he/Neano&Eedorad/Py/oavidi Nabl e viatTpgHAused as a
_CONPRMBCAforntaB2QONSBBNZPL - ath pyEt ed vacci ne
-heBgliangi/e0/2008 short "t he adj tvpgtéd vaccine")
ARVeat NS 15 ng haemaggl utinip (HA) of each infll uenza
SBePWsmMgsibal N per dose. The afj uvanted infl uenza
-capdudieh® vaccine is a 2 conpthédmgvacci ne consi sting
-of (3L-aipRgestiophérel) trival ent | haB86imgated split |virion
-an{goyebafy 8GeMrednisn) a t ype| #.8§inags vial and |of a
wmreee-filled type | glass syri pggugont ai ni ng the

SO03+MPL adj uvant. It has been prepared according the
net hod detailed in Exanple Il1. At the tine of
X1.3.n] 'é'?:'PPBﬂ?e'T'ﬁ'ZV [&M8nt of the prefilled syringe

containing the adjuvant is injected into the vial that
XI.C?nt al__p| he ¢ i.rr1ncenterratsed t8r | MaleRt R l’s?’g‘t \(lemdﬂs]glrgm
Obk&ived Vasatgas: i nge and the needle is replaced by an

i ntraguscul ar needl e. e e I Nkt e
At ks b isooin Hanpasaliilafinriiifor, 3B aMY Cthros, tested
sefhat@ly7agdinst cEbe otdhervaat dufluentd views sirgiam derTesantem cihgevaccine

IS re tive-free v i ne. The conposition of one
(ar@déﬁ“&anﬁ%me%8%’&5{"@?%%&32{1] uvanted i nfl uenza vacci ne
DekiSedvatRibldsiwiiabb% cbbfiddmetintemals):nes were gi ven

() BEaAaHE fRea s égﬁ’ﬂjé‘??xéﬁ‘%ﬂvaﬁ%ﬁméd@%s‘@ﬁ?pﬁ% confidence intervals

(95% ClI) pre and post-vaccination

(g) Seroconversion rates* with 95% Cl at day 21

(h) Seroconversion factors** with 95% Cl at day 21

(i) Seroprotection rates*** with 95% Cl at day 21

* Seroconversion rate defined as the percentage of vaccinees with either a pre-
vaccination HI titre <1:10 and a post-vaccination titre > 1:40, or a pre-vaccination titre >
1:10 and a minimum 4-fold increase at post-vaccination titre, for each vaccine strain.
**Seroconversion factor defined as the fold increase in serum HI GMTs on day 21
compared to day O, for each vaccine strain.

s**Protection rate defined as the percentage of vaccinees with a serum Hl titre 240 after

vaccination (for each vaccine strain) that usually is accepted as indicating protection.
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results Xl .3.1. Anti-HA Hunoral inmmune response
wenapodnts and results Cbserved vari abl es: At PE/EPID06/002838

and 2 1. serum haemaggl utination-inhibition (H)

antibody titres, tested separately agai nst each of the

three influenza virus strains represented in the
Resaiiei ne (anti-HLIN1, anti-H3N2 & anti-B-anti bodies).

: . L nid 5 i . . / _
A= Bigelfl, Y8 ueBtnBRry b PplS 98 A/SERY BB ivelof e hlde srains
in \iothhgi@Eps belofe dacnirationt Breradcsinaidgy/GlITs for @ll hdaccine strains were
: -V i | O 0 ' * WL 0
it ey 56 Wi )2 SHORRCTHRIS AR 4 B ion hiplier BHTS at post
vadeigatipnioy &l) 3 Saceing otrains irotherfy ASO8+MRl-tgiogbesraparad talthe Fluarix
% 9 i.0 | s the percentage of
ards gl o P Bl B B8R o Pt e < 1 10
Thertao zinf\ge_aza wa_a:ch:lea _éulﬁilbd tine taqgiremgnta@}‘ th_@rEuaopean authorities for
anﬂ&&'r}é@&?étfaﬁtolf %yéhiariﬁactﬂr?tjeg @g@n@s mélb ‘F&Jr'&lﬂﬁér%'edon.
I NnCrease at post-vaccination titre, for each vaccine
Haymogisatiom@dteguisementsiterinfiuanza Vadanesfetthegmiuaologicdl assessment
C ” .
of e q R SRRUTL Lor R 1 B SuBRER B ) ffoers (Table
46hs the percentage of vaccinees with a serumH titre
>40 after vaccination (for each vaccine strain) that
usual Iy is accepted as indicating protection.Results
Tahle 4& pec Sempprotrstionateasgaspcenvession upiessind ganversion factors at
al ready €y @pdAiTPicphoridor immunpgericlyk ai ns i n both

SHinidUPS DT Ol oy aCCr Nal [ QM. 1 detobrotdcaidntrdtd TRISErEHdnveAiohtaté YT Seroconversion
all 3 vaccijne strains ereg \Ar(qu,leg4(§)ne S@WRIdiReEs 1N tactor
the 2 groups. There wap a [trendyfor hj ghepsdbffs at [95% CI]
postvaccination for al| 3 Ivaccine strpins inw the Hlu %

EAS@@x0PI0 grioup conpared to #0e Fl uari x>3%oup.,: althoB@h |
| Ablgw/Gatdoniger of RikMPLEASEH| n38 Hi 834 [¢6.2087.06] The $1Wd!7i5H8.Tluenza 3.1[2.2-4.4]
vaccines fUIA®IX ed t hel #5edquf?H6A2RRA00hE + hal 1H82deelAn 2.5[1.8-3.5]

AlNew York(H3ND)a o| FlusMPL-AS03 38 | 92.1[78.62-98.34] 78.9 [62.7-90.4] 8.8 [6.1-12.5]

Fluarix 45 | 95.6[84.85-09.46] 68.9 [53.4-818] 6.0 [4.4-8.3]

BlJiangsu (B) Flu+MPL-AS03 38 100 [90.75-100] 57.9 [40.8-73.7] 5.1 [3.7-7.0]

Fluarix 45 100 [92.13-100] 37.8 [23.8-53.5] 3.1[2.4-4.0]

N= total number of subject; %= Percentage of subjects with titre at day 21 within the
specified range; Cl = confidence interval

Example XIl - Clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation adjuvanted with AS03 and
MPL at two different concentrations

Xll.1. Study design and objectives

An open, randomized phase I/ll study to demonstrate the non inferiority in term of cellular
mediated immune response of GlaxoSmithKline Biologicals influenza candidate vaccines
containing various adjuvants administered in elderly population (aged 65 years and older)
as compared to Fluarix™ (known as o-Rix™ in Belgium) administered in adults (18-40

years)
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annual registration of influenza inactivated vaccines
["Note for Cuidance on Harnoni sati on of Requirenents

wo evoshimfthuenza Vacci nes for the inmunol ogi cal PCT/EP2006/002838
assessnment of the annual strain changes”
(CPMP/ BWP/ 214/ 96)] in subjects aged over 60 years
(Table 46). Table 46 Seroprotection rates

Fousgé,gg@@y&jpglwyﬂeagéigmdand conver3| on factors at day 2 1

(a) %ﬁ@ﬂé‘éﬁt ag%:ﬁréPé/@ﬂ Htﬁfife't'*\'@%tﬁg{"ﬁgt P o E'é‘?z”"i”
|M\éﬂxrgral>1£§)he speci fi ed range; = confidence interval

|t | der.l
) gagg%swuregct?@aeﬁ ax«eﬁrsééq#aoee”mé‘a”ns%mz? oig S B Bloues:
brﬁé bmp ih FBisupRBisIe MR G infiasnd]adviaa bdjlivantd wASAS0ankIPL
at two different concentrations X I.1. Study
@Q§P%’Hra§ﬂ@ ot72i ves An open, random zed phase | /11

- ©h¥ @Yodwldﬁmﬁwdjéo@é @cthmgnefluenszd esadcbme ddjuvantetevitin A303+MPL
el I'ul ar dlff?%t‘ i mmune response of d axoSm thKline
oBFeyTatign ¥¥enza candi date vaccines contai ning

- Refdrént® FG prouphiith 5008ubfcs receiving one lddss biyFlparpdT at i on
(aged 65 years and ol der) as conpared to Fluarix(tm
(known as oc-R x(tm) in Belgiunm adm nistered in

Priraély|Otsedtik8- 40 years) Four parallel groups vere

s B gl e Bl bBagiBoraton of e

inflignkz&l &Ejju)&anjlél@g@écu{d&)ao&ﬁ]ﬁns@rﬂfw alderlytgubieicts (bgge 65¢®ars and older)
ears and_o r 3.2 i

eo S ISR bt SRARBA e eded B BT B0 gy

of mﬂhem@rgp@diﬁw cnmsw;fmbyl(esomemmguatoteast tw@mnﬁgpnmgtokmes

oup W 7 ubj ects receiving influenza vacci ne
l\'ra%tTi\@ %ﬁ{:ﬁ' S03+MPL (concentration 2 - 50 ng) -

Seo%%as&ecgb?{:ltﬁééj group with 50 subjects receiving one

uarix(tm) Primary Objective
The secondary objectives are

(a) To evaluate the safety and reactogenicity of vaccination with candidate influenza
vaccines adjuvanted during 21 days following the intramuscular administration of the
vaccine in elderly subjects (aged 65 years and older). Fluarix™ is used as reference.

(b) To evaluate the humoral immune response (anti-haemaggiutinin titre) 21, 90 and 180
days after vaccination with influenza candidate vaccines adjuvanted. Fluarix™ is used
as reference.

Tertiary Objective

The tertiary objective is to evaluate the cell mediated immune response (production of

IFN-y, IL-2, CD40L, and TNF-a. and memory B- cell response) 21, 90 and 180 days after

vaccination with adjuvanted influenza-vaccines. Fluarix™ is used as reference.
Xll.2. Vaccine composition and administration

The influenza vaccine adjuvanted with AS03+MPL(25 g per dose) system is also used in
study illustrated in Example XI. The influenza vaccine adjuvanted with ASO3+MPL(50 ug
per dose) system is of identical composition except that the concentration of MPL is
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inferiority 2 1 days post-vaccination of the influenza
wa@odjoguemted vacci nes administered in el derly sedJ/EP1086/002838

(aged 65 years and ol der) as conpared to Fluarix(tm
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Coatrd!: ful alose gERiugiix™ byfiMeaiounisizatioon wi t h candi date
. . o ¢ dux i )
Fol 5 aed ERE L IBIRE AL HAR 6 2114 k09 120 i BKpo spple colleced
vateacievisintoeveleate/imsusiogenisity aged 65 years and ol der).
VaEbHBIdnSchBhu b SortbSiloth o bR frochilla dgy Gval uat e 1he
unoral I mune response (anti-haemagglutinin titre) 2
1, 90 and 180 days after vaccination with influenza
ngli Gl juvanted. Fluarix(tm is used as
X"%Zf gﬁ‘gﬁﬁ‘gggar@?‘wg%@mj ective The tertiary objective
is to evaluate the cell nediated i mmune response

( i (N I L-2, CD40OL, and TNF-a and
UcaRel d Gof and rgléL(’F"tsse) 21, 90 and 180 days after

Evaligtiomet the primiatrersgpintant ed i nf | uenza- vacci nes.
At g%ﬁ%'ﬂ ()fl(/ﬂ @spbﬁsc?uig %\ﬂ.sﬂﬁje?@fiﬁfe‘mg%gé:q%r\%& oyﬁﬂﬁé%-spegific CD4 T-

osition an mnistration enza vacclin
lynzatjoaytares d Ofint testa$00HkNPIg( &t Sean) tpe difidoat pytokises (L2 IFN-y, TNF-o

I ed in study illustrated in Exanple Xl . The
a".ar@f‘ﬁ?gﬁza vacci ne adjuvanted with ASO3+MPL(50 ng per

Fod evalpatiys bk @MI sregiforisd e frediessicy cb ripfbenta-opedifiocc 6PY areaanalysed as
folfomlg- concentration of MPL isdoubled. The process is the

sane as the one described in Exanple VIIIl for the
Thee GV uativzia teracof inftuendi-apenificcCDAfrehuekBy Detviien grburs wescinated with

s e BE RF AU RS IREEIEAZED AR Aol o tgartn.
trangfoimeédstitrest Thel ANGVMA sobeldodledesthe ivaccinpegrosp b dised effect and the
préég%%in\%tigli? Eog[tg%g\%ﬁgéﬁgeyﬁ:{g%%égﬁﬁgﬁflw ?athOAAdetﬂEf?gs%% Cl are
derived as exponentiai-transformation of the corresponding group contrast in the model.

The 98.75% CI for the adjusted GM is obtained by exponential-transformation of the
98.75% Cl for the group least square mean of the above ANCOVA model.

Results - Inferential analysis (Table 47)
The adjusted GM and GM ratios (with their 98.75% Cl) of influenza-specific CD4 T-
lymphocyte producing at least two cytokines (IL-2, IFN-y, TNF-o. and CD40L) at day 21,

after in vitro restimulation with “pooled antigens II”, are presented in Table 47. For each

adjuvanted influenza vaccine, the upper limit of two-sided 98.75% Cl of GM ratio is far
below the clinical limit of 2.0. This shows the non-inferiority of both adjuvanted influenza
vaccines administered to elderly subjects compared to the Fluarix™ vaccine administered
in adults aged between 18 and 40 years in term of post-vaccination frequency of
influenza-specific CD4.
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CO[N T a%idjusiediGE [NTO dRdjustddGM 98. 7Matuel {ldr t heUladj ust ed
70S Ofloyed ned exgoepent i al - t [0gAsf ontARt i on0.eF t he

ARt preSHhd post-Vaetiaation iredultarmkiftie; 9aanl 61 = 98.8%

SISV G = GEormdtfic BicanpartiBady asigstad dombaseling titreieNab dumber of
5
éb?ni
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ideHe8 iRahabiorthedjased GM raaibi (Aacdvai bddlasjustaentAsekaseline);
1§ |ofer lift] WERARPEPRSE fi ¢ CD4 Tl ynphocyte producing at
[ east two cytokines (IL-2, IFN-g, TNF-a and CD40L) at

day 21, after in vifro restinmulation with "pool ed
Reﬁﬁ%l‘&ﬂ&ﬂeﬂﬁ&@—ﬁp&[@#&@d in Table 47. For each

Théfhinimatad wend:l uenza vaccine, the upper linmt of

two-sided 98. 75% C_of GMratio is.far belo :

o | Bglorm vaceiatoryihe SN, resranse Syt inoung Rol i iy igery
Qf M%rn,aeggw@lnt ed influenza vaccines adm nistered to
el derly su

erl j ects compared to the Fluarix(t vag.ci ;

adnmi nicst beeawan2 paesteieliasbef tB%tf&Vé%W%‘@Cﬁ'ﬁa Ig)ﬂdheyég’p E‘%pﬁ nse in
term of ROGkaRRS (1840 Pehré)r equency of

! nfl uenza-specific CD4. Tabl e 47 Adjusted GV réunm nozf .

i nfl u_@nzglvg mppf\ﬁq:ln@me‘gp%%\{l%reg%lv?éggjyv?% inflienza vaccine
cyt oki neg,colparable (ohE OMIEsgonES bf youmgrRAgEsIi Ci ty)

e The difference between pre and post-vaccination in CD4 T-lymphocytes
responses for all cytokines investigated (IL-2, CD40L, TNF-a. and IFN-y) was
significantly higher with the adjuvanted vaccines compared to Fluarix™ (18-40
years) for all tests excepted for IFNy when we compare Fluarix (18-40 years ) and

Flu/AS03+MPL (conc. 1).

lt should be noted that the in vitro stimulation was performed with the Flu strains (i)
B/Jiangsu, (i) A/H3N2/New-York and (i) A/H3N2/Wyoming instead of A/H1N1/New-
Caledonia included in the vaccine. However, preliminary data including the A/H1N1/New
Caledonia vaccine strain from subsets of subjects indicate that the resuits will be similar.

Results - Evaluation of the tertiary end-point (Table 48)

In order to evaluate the tertiary end point, the frequency of influenza-specific CD4/CD8 T-

lymphocytes and memory B-cells were measured at days 0, 21, 90 and 180.

138



10

15

20

25

Adj usted GM = geonetric mean anti body adj usted for
baseline titre; N = Nunber of subjects with both pre-
wapeperit vacci nation results avail abl e; 98. 8%8CI/ER2006/002838
92}]8% confidence interval for the adjusted GMratio
cova npdel : adj ustnent. for basel] ' 5
The fvancy of MORBEPer T PToKRe APy L e CRUED TyRosesies
sumfrfariSd @ite_&&)ptﬁﬂ %taglli/:os) for pdéNgcinatien groBe Abdays 0 and 21, for each
_vaccination the response if higher in young adults
antigeilan in elderly After vaccination, o therg vvag a
A N psaRietRf thaqiViiobxdntest) mbb used w acavperhivedecating obsiifference
response in young adults 5 e
petyaene b HSHS R P Db o e S 21 SRS
statiéfct pValueSs caltgiated bdresach antigenCivieacie differesitiest young

adul ts.
DesiRtve sitElcadr My U Barerop JapitelidPy 27May © (PostyPresvaceination)
resinke€ Klcalculnes fonvattvageinatibn drou andBadt antigrir aheaghrifferent
testl FN-g) was significantly higher with the adjuvanted

vacci nes conpared to Fluarix(tm (18-40 years% for all
A Ntlyg@zgn@m@@é;?(dvﬁogk%r} fei) isnhel tasompatsahe individuel difference Post-

- [ear s and.. A +

Prenacegafgeneie Paigeel bvds Wios aedtor can iigh o Bcn
diffdrbet ety strains (i) B/ Jiangsu, (ii) A/ H3N2/ New- Yor k

and (iii) A H3IN2/ Worri ias f
mcabi o YRRBAVIRT [l QLR AN o ey
influbingh ispe ¢t §DA atigmphadyirsi arg présenigdiin Nablré®- Cal edoni a

vacci ne strain from subsets of subjects indicate that

the results will be simlar. Results - Eval uation of
TaBlb@st er tinfergntbaicstatistivs: pFatues fien KruskaldW¥allisJesimiof GR4 T

t he t ert ¢ellsyateadh timepoint (ATR Eehadfexinynunogenicity)

i nfl uenza-specific CD4/CD8 Tl ynphocytes and nenpry
B-cells valuereasured at days 0, 2 1, 90 and 180. The

f r equency Gialipt il FiVEED Z RordupEant Fiu ELIT y [Gedop Tead Flo ¥NG i[Greup2 and Fiu YNG

CD4/ CD8 Tgdpgiph %qes defo SldayRt i skidy 0dddayr2ipt ijday0  |day 21

ALﬁ'bt’)_J;EJ;.‘ef)c 5438007 0360 NBI003 0j0®ap0 40.901ay's |[00@05d 2(0.4889

CD40L §RIATIER82 [0.3194 [0.0002  0.0000 0.9841  |0.0003 0.5412
IFNy 05450 |0.0004 |0.5450 [0.0004  |0.0000 |0.5397  |0.0001 0.7895
IL2 0.3701 |0.0008 |0.3701 [0.0008  |0.0003 |0.8557  |0.0022 0.4766
TFNo 03716 |0.0004 [0.3716 [0.0004  [0.0000 |0.8730  |0.0013 0.2114

Group 1: Influenza vaccine adjuvanted with AS03+MPL (conc. 1)
Group 2: Influenza vaccine adjuvanted with AS03+MPL (conc. 2)

The main conclusions are:

(a) Pre-vaccination GM frequencies of influenza-specific CD4 were similar in all groups of
elderly subjects but superior in the adulis aged between 18 and 40 years.

(b) Post-vaccination (day 21) frequency of influenza-specific CD4 T lymphocytes was
similar in elderly subjects vaccinated with adjuvanted vaccines and in adults aged
between 18 and 40 years vaccinated with Fluarix™.

(c) In elderly subjects, post-vaccination (day 21) frequency of influenza-specific CD4 T
lymphocytes was significantly higher after vaccination with adjuvanted vaccines than
with Fluarix™.
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A Non-paranetric test (WIcoxon test) was used to

conpare the location of difference between the two
w@e@apeoifi nfl uenza adj uvant ed vacci ne versus PCT/EP2006/002838

Fluarix(tm) and the statistical p-value is cal cul at ed

for_each antigen at nt t
(@ ot dRapceBRe Rt i halos PEf EiuenpebntiaE sBHEcDs T
cell Wadasssont(afyp sitflaeinvedigroupast i on) responses i s cal cuI at ed
for each vaccination group and each antigen at each
different test. A Non-paranetric test (WI coxon test)
Ffes'/tﬂtsu sEvhliasion oftherHurbdral imnaine rdsiadnsdiehfipoimace Post -
Pre-vaccination) and the statisti cal value will be
Obseryed Y4E @?f Sfor each antigen at each di Pferent t est.
At ddys (p2¢ adliesd fiBanseviirh harmagylesiatios dthiltitore (Htpantipodi ditres, tested

dlfferencelnth frequen foinfl 1Z.a- iLfiC .
sorfidf RAES: 8ot BEvlt LRGN 4Bl 4P ARERLIGN BY vacone
(antHhﬁd,\Heanm HBNQBadntnsB-ianttboo}iBay.al ues from Kruskal -Vl lis

Thc? Pfrrrrl\{%ilbecgd| f@l&iﬁ@yﬁég&%&hﬁlﬁw'ﬂgcﬁg 'Jhttl gﬁé-r a@oagﬁﬁed by the

FREENZ SVERE ne
labardjany defee tbma tdmal&@@ JaMPleguelsne10)1)A Gemnpgdivel siftjaskiz @ subject

wh%s?:%rrtlg)gdg ké’ Is elgv? gy@ éi!q o’%ﬁ%:?d"e,!va ér8|9 @wezs%b-ga{als@éﬁbjeﬁt whose

VAT at T on fre uencl
antibotly tiee ragreptet itfdncorGiytalver the suhoff salue.nArtidody titse pelowf the cut-off

I | . dul
of i A5 BlYBh B TPk L S b wek B Ot Ton (day 20)
Baéerdecqutba(w aoﬁtladdyﬁitrae,rthgfcﬂlpwmgfpaa:armﬂersTarbyc_erphlatgd_c es was
0 arndlig hibef i8S LT TR oAb Bl all o, BRAMETEF g
viheaintidageof the mmaﬁloﬂﬁ'tel Iag tnmg tragsfyrmatiors.der | y subj ect s,

(k) f%’%{)é%%%ii&ar%ﬁ% @%&p%ft 5&%@8 Q ¥he01fold mcrease P serum Hl GMTs

uenza-speci es was Si cantly
homytHay 2 htoreparedde daad.i on wi t h adJ uvant ed vacc:| nes than

)] V@ér'&ccﬂ ?srén (S&ggt 5) e/eé c?é? Q?E péarg&tgﬁ& va(c;Bgeels with

vaccina enza- spec
ceitier wase-eacuimdtiva Hl yitrs I<ﬂn1DEHI’1dIa’p®l-Van2ll‘taItlpl$ titr@Resltd @, or a pre-

E\\//aa}:lc}#\%hon P tre f> 1t1|5 'éuanr?}{n?mum%mnérggg ogtsp%s§ éjc%?nia%r? titre.

(m) Seroprotection rates (SPR) at day 21 defined as the percentage of vaccinees with a
serum HI titre >1:40.

The 95% CI for GM is obtained within each group separately. The 95% CI for the mean of
log-transformed titre is first obtained assuming that log-transformed titres are normally
distributed with unknown variance. The 95% Cl for the GM is then obtained by
exponential-transformation of the 95% Cl for the mean of log-transformed titre.
Missing serological result for a particular antibody measurement is not replaced.
Therefore a subject without serological result at a given time point do not contribute to the
analysis of the assay for that time point.

Humoral immune response results (Figure 27 and Table 49)

Pre-vaccination GMTs of HI antibodies for all 3 vaccine strains were within the same
range in the 4 treatment groups. After vaccination, there is clear impact of the 2 adjuvants
which increase the humoral response in elderly, compared to standard Fluarix in the same

population.
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bserved vari abl es: At days 0, 21, 90 and 180: serum
haemaggl utination-inhibition (H') antibody titres,

wo ewbaab1separ at el y agai nst each of the three ipPdT/ER0AE002838
virus strains represented in the vaccine (anti-HLNL,
anti-H3N2 & anti-B-antibodies). The cut-off value for

GMTg argnt i body agai nst all vacci ne antigens was defined

. ngﬁ&ﬁm{/ﬂl@%ﬁfo@f—ﬁNb%M@)@MLa(@ahysa)s (and equal s

10). A seronegative sub i) S%f ect whose

. almlfl@ﬁj@y higher for ?@NBQ"S\XP&'%E gihagiyvay A
seropositive subj ect IS a subject V\,hose anti body titre
is greater than or

ual to.th t - of
Twest P a3y Fitar SapaNR™ M LRISSHT o Harde Sa@s%“g?r?) had; g, gigher Hi

reserP\sé‘?cQ'Név@CMIeMéﬁubJ%anB/Jﬁ §u tthengut - of f. Based on the
anti body titr t he ar anet er. s

As hAEUNGTRRR 49, e GEBEDIFRITHSRFE VRIS TRRdsT B Tgpuiroments of
the &0tdpRaA YufHorifyr Anand r%@tmﬂ@@bﬁ@hﬂfllﬂdﬂ mﬂueraia vegcinhe [“Note for

anti-log of the nmean of the |lo t S
Guig)ooseiaC BATRATSFBANT £t Seguipaspsht, 45 bR cMERbReS for the

lmrﬁuhﬁlofgﬂ,laﬂ asesém b 115 rebu Al s@ﬁﬁsmangéery (QPMRL‘BW;%Z‘EM%)] in
% Seroconversion rates (SC) at day 2 1
SUbt%fﬁ?ﬂ?G'%@r@ ¥eH8r cent age of vaccinees with either a
Aftd\RcASKIN #ldré Wabﬂa statfigtieally ditfdreneaih arpost serapeoteationnates of
titre > 1:40, or revacci nation titre > 1:10 and a

HI aﬁtlhpﬂlﬁﬁbﬂ“'\fe@mf'q%'ér( ¥ears) g afhcci nation titre. (m
Sef Oﬁl{",&§6§+ RhED) forRMevitakaynia skaief i ned as the

percentage of vaccl nees wth a serum Hl |tre
FoTlkectogasoie $tesin,dive isgraprrtestion daigs fef We@a@ uvanfed vaccine

gr(?fpgaarr@ frfth sapﬁgeraﬁ%%/l edrhpdréd id Flgar¥e@s- mfyebtw gtduphsf or med

tre1's |rst ob ned assum ng that |og-transformed

titres are normally distributed with unknown vari ance.
ThardGwvaP Loty t diferehbd f {hRS opldePddtrleRsion rates of HI antibodies

exponent |a| gnsformatl on of the 95% C for the nean

betwbehtﬁglarlxékfﬁmr@&rwna@ M ssi ng serol ogical result
for

b I d.
Théra%%bfgﬁ\zh J- e@{bt% t&g)&/rﬁ@@éﬁfe%ﬁa‘strh‘rﬁ not repl ace

out serological result at a
gi verFiu Aso3ddPhicale Hdor Bidiangssitaint o t he anal ysis of

For Ié]acha&a%%%e s?r%mt t’EI“T?‘e sérjoga'\ve%'l&t rates for the 2 influenza adjuvanted vaccine

groups are in the same range compared to Fluarix (18-40 years) group excepted for New

Caledonia strain.
Table 49 Seroprotection rates seroconversion rates and conversion factors at
day 21 (ATP cohort for immunogenicity)
Strains Group N Seroprotection rate Seroconversion Conversion
(H! titre = 40) rate (= 4-fold factor
% increase) [95% Cl]
[95% CH %
EU standard (>60 years) >60% >30% >2.0
EU standard (< 60 years) > 70% > 40% >2.5
A/New Flu Yng 75 100 [95.20-100] 77.3[66.2-86.2] | 35.1121.9-56.4]
Caledonia Flu Elderly 49 71.4[56.74-83.42] 30.6[18.3-45.4] 3.7[2.4-5.7]
(HIN1) FluAS03+MPL (conc. 1) 75 90.5 [81.48-96.11] 55.4 [43.4-67.0] 6.4 [4.5-9.0]
FluAS03+MPL (conc. 2) 75 08.7 [92.79-99.97] 74.7 [63.3-84.0] 9.2 [6.4-13.3]
A/New York Flu Yng 75 93.3 [85.12-97.80] 76.0 [64.7-85.1] 9.2[7.1-11.8]
(H3N2) Flu Elderly 49 81.6[67.98-91.24] 69.4 [54.6-81.7] 8.2[5.7-11.8]
FluAS03+MPL (conc. 1) 75 94.6 [86.73-98.51] 90.5[81.5-96.1] | 19.2[14.6-25.3]
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F?uanlxl;"gléllgnificant difference between the humoral immune

response against each vaccine strain mediated in elderly subjects by adjuvanted

vaccines compared to Fluarix™ are summarised in Table 50. Compared to adults
aged between 18 and 40 years vaccinated with Fluarix™, elderly subjects vaccinated
with the adjuvanted vaccines showed a trend for higher post-vaccination GMTs and

seroconversion factor at day 21 against the A/New York strain.

Table 50 Significant difference in humoral immune response between
adjuvanted vaccines and Fluarix in elderly subjects
Post-vacc GMT | Seroconversion Seroprotection Seroconversion
Factor rate Rate
Flu AS03+MPL A/New York A/New York B/Jiangsu
(conc. 1) B/Jiangsu
Flu AS03+MPL A/New York A/New Caledonia A/New Caledonia | A/New Caledonia
(conc. 2) BlJiangsu
A/New
Caledonia

142




10

15

Tabl e 49 Seroprotection rates seroconversion rates and
conversion factors at day 21 (ATP cohort for

w0 pevsnageni ci ty) N= total nunber of subject; %PCT/EP2006/002838
Percentage of subjects witht tre at day 2 1 within
the specified range; C = confidence interval X |.3.2.
| munoaeni ci tv concl usions (a) Pre-vaccination

XI1.4." Hedetgenitityiredlltenza- speci fic CD4 was significantly
Inferior in elderly adults conpared to adults aged
between 18 and 40 years. After vaccination with
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Haematoma at m;ectnon snte © . " . |Record greatest surface diameterin mm
Fever* = = o = ¢ . |Record temperature in °C / °F ‘
Headache 0 Absent

1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Fatigue 0 Absent

1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Joint pain at the injection |0 Absent
site and other locations {1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Muscle ache 0 Absent

1 is easily tolerated
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actu?fﬂé‘é d necessitate the adm nistration of corrective
erapy). X1.4.2. Recording of Adverse events (AE The
3 (sevars) Ggani AE Mhicbbirevensel nornall evarygaysadivilies {inypdylis/ adolescents,

sucAdbH VAR KHUMAGE! WRSmpleN Jrévd® AenBNdE at work/ school and would

necessitate the adminisiration of corrective therapy).

XIl.4.2. Recording of Adverse events (AE)
The reactogenicity observed in eiderly subjects with adjuvanted vaccines, in terms of both

local and general symptoms, was found to be higher than with Fluarix™ in the same
population. However, it was shown to be similar to the level seen in the adult population.
The incidence and the intensity of symptoms was increased after vaccination with
adjuvanted vaccines compared to the reactogenity seen in elderly subjects with Fluarix™
(Figure 28). In all cases, symptoms resolved rapidly.

Grade 3 symptoms showed a trend to be higher in the group who received the vaccine
adjuvanted with the highest MPL concentration compared to the group who received the
adjuvanted vaccine wherein the MPL is at a lower concentration. In all cases, symptoms
however resolved rapidly.
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| ocal and general synptons, was found to be higher
than with Fluarix(tm in the same popul ati on. However,

w0 poosasrishown to be simlar to the | evel seen PCI/EP®06/002838
adul t popul ati on. The incidence and the intensity of

ExaliB Kl o el Suis ] ok ARng Wb vakcitl adiuvanted with
ASOFrMPder |y subjects with Fluarix(tn) (Figure 28). In

all cases, synptons resolved rapidly. G ade 3 synptons
showed a trend to be higher in the group who received
Xlthdntredaétien adj uvanted with the hi ghest MPL

concentration conpared to the group who received the
adj uvanted vaccine wherein the MPL is at a | ower

BAIBIGCeltbra¢rednjected weith ae aslpxgantgq mjxigres corsaiaingr 2.p aiopiyeaph of 4
i dl [ C f

oGS el B S e TSR KRB TS e fom o

virusrike qndttmteso nE&ALIBY praidic evaser 6 termisal tuncate wrrawmg, in the case of
uyant ed m o 4

Hp &1y 4 3o i df o SRBYRGR! YR BBy SRR T | |

HP‘ﬂnplroHﬁ’r\é Afferé lexpiresset eafcbmwitied v rhasulovices paesptqsgpessystems for

1 term nal truncate renoving,
ean}pq ﬂ%d%%\cgégéﬁ" ‘&Wgﬁﬁi anino acids (or the
Themtravalernt P egilonation wasecoptdined witherenefexdifferephadjuvants.

teins pressed and purified in bacul ovirus
Th%?@?"é@é‘?tg syseréms for exanple as described in WO

03/ 0778 4fxtufEhef aluroinawahysioxidd anctROVIRE(iesRehAS04).

FBLQE?" mle chf‘%g%%f 3B- I\ffii’lA PSRty 8 Mél&ta% ExEifble 2.

wer e: mxture of al um nium
hydr oxi de and 3-D MPL (termed ASO4). 2 A m xture of

The aﬁjﬁv%q%f)\%ﬁép \&as RLPRTLh SRR g%llng HSy % 2R HP\218 _[h%nly virus

usedlnava nprising HPV 1
likeapatticiey/ tested In phas,e WFictinieal |tfixe apadesisrmeé!sm Ef@sleaéw iyol 364 issue

94€h%5§8\ﬁém&ir' ﬁo&aigﬁ Eéaf\lols@ n‘%g)r ZdOeQecg gbBd bBSis kan&Shparison with

issue 9 04, "1757-1765. 1t
ASDBuSDHVIBLI Tbis asiuyanticaruks mafie es ceagiberdafonPEMRGINP 01/17751

s adj uvant can be made as described in, for
a“‘i@a%{”zg 01/ 17751 and WD 00/ 231 05,

An analysis of antibody titres was carried out for each component of the vaccine. In
addition, an analysis of B memory cells specific for HPV 16 and HPV 18 was made within
the total population of IgG molecules.

XIl.2. Material and Methods

Xill.2.1. Animal model

Two groups of BALB/c mice (n=10) were immunised intramuscularly in one leg (days 0
and 28) with 2.5 pg of HPV-16/18/31/45 L1, formulated with AS04 (Al(OH)3 50ug + MPL
5g) or a mixture of AS03 + 3D-MPL, prepared essentially as Example 2, containing 50pl

emulsion + MPL 5pg.

Xl1.2.2. Anti-HPV-16/18/31/45 L1 serology: 1a
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An anal ysis of antibody titres was carried out for

each conponent of the vaccine. In addition, an
war@bseiist of B nmenory cells specific for HPV 1BCHEP2006M02838

18 was nmade within the total popul ation of 1gG

oo Tt s TSl B Pl s
16 LL1otrE 192dP09B)S ARUsI8W 1a(tdt ¥ 1801 ROTS),| HR)-Gd ays(loOEaau_ﬂ&&)zg) and
HP Y1 (el ERAS Ry e St Sesigers HeY- 1y R0 A1 4817 endisligocy
solutiond/Rlere @éqﬂm&iedl s swedif orey thye samrfjcmmmimoﬁ ;I)v\?scluseaam ouyl per
well IRy SRV AB L ¥t oo, el s Bafesftn 5 aydnpep pn
wer8/aﬁl§;6|=b5d Iovérn@t aﬁfgd%to \t%le_lgsrcff ®6I|j’mlls lnlycrEmIeS;élatieﬁl NQ;GBIEM-
imefghg-elgte; Nihe, PRAERY 1 RersElogyel oh odtiplyBhudr i Pigfedere then
mcﬁﬂéﬂ_befBﬁ’t@t 32%C ot PIBScantdinigg % bdoihelditum albdindin Eatdration
o SRR BRtoPS ol e i Portbute? e lon By + 0.1%
Twemizb) wbi%\éd_bled/td]’ir&/ cibﬂate@l&;léieé. aﬁm”rrergdvdxltdf satuedtion sblutiat and

: o PB °
o RRRCEIOG | P a0 Pk -6 Bk, Bl s iRl OB e 0 PR 0.1
qusﬂra:t(esnc( bibbin-sanjiatechamtomplis ig, 1/1M000 Dake)rditatekd)in sétutation buffer,
wad SARAED efoh P g AaBOasbdeh g SaaR efR TR ARG 165Hng s
avidimhorseeddishpenoxyslaselcarhplox (akiof lelK% dnluTemq/BOO(ailrpbdtwaimleﬁer

r
wasaq R3S ERRughel A it e Bt i WAL RUt BBo0H fdve and
incubeter/ial 20 Mirs at roomt tempestire Wit ra sohdion f aiphteylerdentianding (Sigma
moREiERy B e tlics 0 G R0 e T o DRt e e dFEfa iegeaction
wasl $tdOfeH Wibatbe)additibnbé dH.50, 8Ntanddbe platdsubdre rreadmyfgatﬁd!éd)m.
to each well and incubated for 1 hr 30 mn at 37C

After a washing step, avidin-horseradi sh peroxydase
ELISanpérealduldien, UK) diluted 1/3000 in saturation buffer

B AFP[oRR 98 haTaba Tk ByBbe el Ak ipaifo o
commuoben Datgoeeratcapiared with the SulftMaixBro sxdfftweawe e nxdee hetittredereaeh

o el 5 DAL B AT B 8 BPrnctn
used to calculate the standard curve. Antibody concentrations were calculated at each
dilution of the test sample by interpolation of the standard curves.

The antibody titers were obtained by averaging the values from all dilutions that fall within
the working range (20-80 % OD) of the standard curve. ELISA titers are expressed in
EU/ml.

X1.2.3. B memory cell ELISPOT
Thirty-three or seventy-five days after the second immunization, mice were sactrificed;

spleen cells were separated by a lymphoprep gradient. PBMCs were then resuspended in

RPMI 1640 medium (Gibco) containing additives (sodium pyruvate 1mM, MEM non-

essential amino acids, Pen/Strep, Glutamine and -2 mercaptoethanol), 5% fetal calf

serum, 50U/mi rhiL-2 (eBioscience) and 3ug/mi CpG (phosphothioated CpG ODN-7909 -

5-TCG TCG TTT TGT CGT TTT GTC GTT-3' — SEQ ID NO.1). Other CpG sequences
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was stopped with the addition of H2SO4 2N and the
pl ates were read at 490/630 nm ELISA titer

w@ado6b@Eti on The optical densities (OD s) wer ePCEEBMNEE)2838
using a mcroplate reader connnected to a conputer.

e B (R B O 3 i o
daysrat ediokl q@nadarﬁratlpn HHL0° opbis/eniven iy Pleb@ﬁtétqﬁ@mled@ wellgeAfteran

|
cr 5 Ay S oo PGB P A or o
with emlg/mhmfp-ﬂl%\/ 16/1B kil er goataritionousie 1g KSAM Sigma) ileige\1&00 in PBS.

Aft%%esuagé}g?&ogggﬁfth (gB'I%BYé% ﬁneaﬂhg@(ﬁﬂ F’¥ 1Y él@ﬂhl%ré RBded to HPV-

fom ons t in the workin
16/t @ hij €020 pBles)ra)00pf oft 198 and éri@ap@lls&ulrwe aEQ?@Q @AMariates.

re .exnr i ) )
Aft%ﬁ%éﬁ%%aﬁﬁ'? ﬁ'ﬁ? _0? ﬁ ﬁt%ép o3r7 é é{%ﬁ%‘;}'é?e, o Wé%égﬁa g{r 4°C. Plates were
washeddoul tinmeamitiz BBS Ol % iFiveen ve epd aatimause dgiBiog g“h_g@qh 1/200 in PBS

%%A 8 Tt VYE(E§ &Iﬁﬁ&{ ﬁsf%g) ¥s &&JBH}EQZCPBE%S n@qh&%htedegr'\@ﬁrs at
es uspéen | um (

37°€o mrtar a]waghlagl aiep; Eﬁmv(muﬁﬁdﬁmma) wiluted 1140 IWF_*M’fwa rpuffer was

soBSEEL) Bl Pt e, P esfltaton pinlidsea o

min( aBDomderener@)ura wdh 3raglutipn gb@i@rﬁﬁ@m&epﬁc@gm wgs @Fggped by rinsing

plafes Jg faes L gy A0 Bl blicslerp Ity & fadrees iSSP
imdge arlalysisBysenpideisee@408k-i on met hod. Cells were
Thé g{allcgﬁt%g e b M%&&ﬁﬁﬁ cils et:ffle ?ér Fﬂﬂﬂ@?{ﬂh@@oﬂ@sﬁndé@@the ratio of

After an
HPYet6/\&iL 1 pnsmeeqpoh ¢qmnﬂr¢dat¢dhe toialilgE@SepPisul ose pl ates
(Multiscreen- IP Mlllpore) were coated with 10ng/ m
of HPV-16/18 L g?oat anti-nouse Ig (GAM Si gna)
XIE3. sesdogwab@suﬁsme#&éﬁ) a saturation step with
conpl ete medi um 100m of 2.106 cells/m were added to
HPV- 16/ 18 L 1 coated plates and 100m of 106 and
Table®d® cel | s/ ni were added to GAM plates. After an

reubatTomtT e of hrs X EE (ED/MB GEdaY 94 96st 11
overni ght at 4C. Pl [ VLﬁs“ e our'm?u m:?wi Ph

PBS 0. 1% Tween 20 and anHPVﬂr@use Ig"@\ﬂt8 di| | dP¥&1*1/| 2HBVA45S

DG 1.0/

i BS o (ch mbyffer 0] bt
tov F eéj@ags(lﬁncub ? hr s a15"%ziggi Af tzgp?!a Ae224

ViRshbpg / #5608+ 3DMPLY] d| nsms( Si dna)6e8q0ut 4d 77280 |i 5716
b5 5]

Py
S

Table 54
Anti-VLPs titers (EU/ml) at day 75 post Il
HPV16 HPV18 HPV31 | HPV45*
VLPs 2.5ug / AS04 230425 241983 15846 9812
VLPs 2.5ug / AS03+ 3D MPL 415657 292199 29054 32230

* statistical difference between groups

Table 55 — B cell memory

Frequency of HPV specific memory B cells
in total IgG memory B cells at day 33 post Il
HPV16 HPV18

VLPs 2.5ug / AS04 0.4% 0.2%
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added for an additional 1 hr at 37C. Pl ates were
washed as above and i ncubated for 10 min at room
wWao egopreEtiure with a solution of AEC (Signma). ReEDEPNG/002838

was stopped by rinsing plates gently under tap water.
After drying, plates were read—wth—an

VLP<25580AS0An 3D MBI isi s sy&{Bm

Zaol da

T~ I a NIt I
percentage of B rremﬁ’g §fy L3RecifiG a%d s Elﬁii L
1 corresponds to t b

spots compared to fhe thE’NWnr‘ spdts xRV

Pl D5 AASOLs Ul t B (TabI%Qz/cm 55) ra go
VLPS B&pigytASeSH 3D MPér ence bed
celT nenoryXlill.4. Conclusions In the ani mal nodel

systemtested the AS03+3D- MPL adj uvant denonstrates

i mmunogenicity results for both anti body production
Xlil.aanComeclagiohsmenory whi ch are equival ent to, or

sonmetines greater than, those generated w th AS04,

dependi ng upon the HPV type bei ng assessed. CLAI V5
In the hnmanogedeic systeposiesiedn theond? ‘?%H%M%f- d&%’{a%tqegé%s"ates

or_antigen t d2tieh |anidn BWB&IE mennary siiaioh are
ImMURRAFHS Lﬁtﬁ %:’:m@@b EOdm? ein sajd O)éjsA( n-vvatcgr uoon the
qwﬁl@ﬂt%msompmesewaaerﬁlaﬂmmﬂsﬁﬁﬁﬂé‘te& with ASQ4. egpndipgup

Si f agent. 2. An i rmunogenl C corrp05| tion
HPV&X%%W@S%/ ‘aim 1l wherein said netabolisable oil is
present in an amount of 0.5%to 20% of the total

vol ume of said i mMmunogeni ¢ conposition. 3. An

I munogeni ¢ conposition according to claiml or claim
2 wherein said nmetabolisable oil is present in an
amount of 1.0%to 10% of the total volune of said
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I mmunogeni ¢ conposition. 4. An inmrunogeni c conposition
according to any of clains 1 to 3 wherein said
woredaballisabl e oil is present in an anmount of PCOE#®1006/002838

6.0% of the total volume of said i mmunogenic

conmposition. 5. An imunogeni c conposition as cl ained
cLAmMSany of clains 1 to 4 wherein said sterol is

aI pha-tocopherol. 6. An imunogeni c conposition as

l.ai med in to 5 wherein said sterol is

1. ABH'E@@H?Q?%C @&MpO%t'ﬁ’ﬁtC%W i'%g'%to 20% of the total

vol(al)mnathtmalodanmamrumm@m@ﬁn”pomt|on 7. An

[ med in claim6 wherein

< %ﬁ ﬂ SR BAGIsh &n%&@énl‘: LA

ocopher présent in an anount of 1.0%
to (6) el%l\M?Lthe total volune of said inmunogenic

whqr%rqggs' tcflloﬂ-wa%r é% iiﬁﬂ;%&ﬁgﬂéé‘s GORRsMdiitate a8, Cd atdred and an

S rein sald enul si fy| ng agent
emulsifyingegenB80. 9. An i nmunogeni ¢ conposition as cl ai med
in‘any of claims 1 to 8 wherein said enulsifying agent
is present at an anount of 0.01 to 5.0% by wei ght
2. Aminhundgesiai compositisograspingoippelaint il omerein. saich nibtabolisable o is
ogen ' +Chil uheN? i@ riinfunogenic
preiegﬂqu'ﬂe%ﬁlérﬁ?@ﬁggo%%}nﬁel géoérggé%qutane\lﬁl anmount of 0.1 |
contipmsBio8% by wei ght (w' w) of said i mmunogenic
conmposi tion. 11. An inmunogeni c conposition as clai rred
in any of clains 1 to 10, wherein 3D-MPL is present
3. @n dmDunogesic KONMPESEON NacOMING BeclaiBNh o8y t‘?%ﬁ‘ @oé’@ere'n said
¢ A 6 ire etaivalulde of said
meRalEDl B BB B Ao 18 e oY)
immuaogenigEosipbsition.dose. 13. An i nmunogeni ¢ conposi tion
as claimed in clains 11 to 12, wherein said

conposition dose is about 0.5 m, between O. g id
4. én &bwuvogenid composiliene agrordingo i Wt Pfoﬁ'a&Bﬁph’feu indrein sai

metdbblidbiBh PRt ASA dRBURL 60FB9S I 6% of the total volume of said

immunogenic composition.

5. An immunogenic composition as claimed in any of claims 1 to 4 wherein said sterol is
alpha-tocopherol.

6. An immunogenic composition as claimed in any of claims 1 to 5 wherein said sterol is
present in an amount of 1.0% to 20% of the total volume of said immunogenic

composition.
7. An immunogenic composition as claimed in claim 6 wherein said alpha-tocopherol is
present in an amount of 1.0% to 5.0% of the total volume of said immunogenic

composition.

8. An immunogenic composition as claimed in any of claims 1 to 7 wherein said
emulsifying agent is Tween 80.
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(b) an oil-in-water enul sion adjuvant; and (C) 3D MPL

in the manufacture of an i mrunogeni c conposition as
waledosnedii n any of clains 1 to 14 for the prevROl/EP200©602838

i nfection and/or di sease associ ated with exposure to

sai d antigen or a pathogen copprising sai ntj Qe [ . .
9. VarMEMAOBHEF SOMPOTon AGRItRD Of VHcE: AT 1o & WnBfein said
emBSHYRIG 84&HT i8gJréaemit at ain amoat bgeID10I 8084 bgnweight (w/w) of said

. conposition, 3D MPL and an oil-in-water emnulsion
IMMyAPYeHH EOHROMN N ned in any of clains 1 to 10 to an

i ndi vi dual or population in need thereof. 16. Use or
met hod accaor di ng to cl ai for

) ms 14 or.1 i ' : ,

10. A APYUBRETF PSR a5 SRE g o opiierp b S b isfing agent is
presdht BNAT AvBdntdf 0l tb 200eBITEighe i) sEsaid injukogenitrrompesition.

anti body response agai nst said antigen. 17. Use or

nmet hod according to any of clains 14 to 16 in an
11. IARTHAAEREBNIO Bbdpokitiumanclainioh dupbf dainpoptd #0,ivdrerdig 3D-MPL is

Use or net hod qﬁgogéji n&%? any of g.l ai ng, 14 to 17 for
presanieban ABHRUALRLTALR SO He dwivy BY PMReSEigl 9958 2 ised by a

pat hogen which is a variant of the pathogen from which

the antigen in the inmunogenic co ition. i [
12. 451 IR ORBGS LR G TR & AU o7 WhEBR SR Hgeent o
an a4fodid of 25 ppr(Wivipéd compghibnsibsé.nf ecti ons or di sease

caused by a pat hogen which conprises an anti gen which

is a variant of that antigen in the i mmunogenic _
13. QeTR@SIrogeiic cafpodilicn ay clatddda clateo tinte, whecdiaisaid t®Mmposition

or, 19 erein protection.i§ assessed, by body
dosleéﬁﬁg‘?‘\ﬁ{bt# @H’&F&fer?geq'%?%%?gﬁ %ﬁ@?@ﬁdﬂ'm or popul ati on.

21. A conposition, use or nethod according to any of

W lto %O wher ei.n the i nmunogeni ¢ conposition
14. PLOPRUIGREPHRIPN t h a CD4 T cel | epitope. 22. A

(@O ahiigedror antigentty comyddsitidnaccording to any of clains

to 2.1 erein the I munggeni c conposition conprises

i’?\) %‘ﬁ?ﬁ"lﬁ%‘\&% pRulgion agﬁvf'mesﬁ?eope. 23. Use of an

aet sgemPl n t he manufacture of an inmunogenic
. .conposition for.revaccinati iLpdi i I :
in (8 BT trh e oh e RN R e San pP St ity of claims 1 to 14 for
the prevention of infection and/or disease associated with exposure to said antigen or a
pathogen comprising said antigen or variant thereof.

15. A method of vaccination comprising delivery of an antigen or antigenic composition,
3D MPL and an oil-in-water emulsion adjuvant as defined in any of claims 1 to 10 to an
individual or population in need thereof.

16. Use or method according to claims 14 or 15 for inducing at least one of i) an improved
CD4 T-cell response, i) an improved B cell memomry response, iii) an improved antibody
response against said antigen.

17. Use or method according to any of claims 14 to 16 in an immunocompromised human

individual or population.
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conposition, or a fragment or variant thereof, 3D MPL

and an oil-in-water enulsion adjuvant. 24. Use
wa@eweondiing to claim 23 wherein the anti gen forPCI/EP2006/002838

revacci nati on shares common CD4 T-cell epitopes with

oA SR 352 of SR L 0P 5.l e ptcton or
duséuse%uwf be arpatl’rtrg;ea mmcgﬁ‘a aovariant ofgbaipaethogem freint wiieh ther antigen

revacci hation i s nt e 26. Use according to
in the E"W%emﬁecpg?pﬁsﬁﬂ}é jnM% Nt is an oil in water

emul sion as defined in any of clains 1 to 10. 27. Use
cordin ¢l ai.m r s ' ' ; ;
19f 59 Héfn%la%gra %Oéglngégﬁ%& 02f XYﬂ% (?lél 40 al%' ﬁY?)'?étectlon against
infeetiepasradisezise chuseau bymmtbggzm whiclo nqzmsmsasmm andigpn WHlchds a variant
onbi.ni n n. Ql sion as defined herein
of tﬁﬂ%ﬁ‘“gﬁ“ gh[ﬁ? &Wugégegﬁ%c’g@?%g%onpoa tion and
3D- MPL. 006/ 002838 29. An imunogeni ¢ composition

20. aﬁ%ﬁéd' ngg)ﬁiﬁcggﬁm tocél %?5 tIQ \A%%rénq p?cggaioﬁ% iagg‘eé%& tPJy body

acc e carrier
tenqmqiomdfltmlntm:tqﬂlndmdgalo(ra))plaiatlczmt| gen (b) an
oi | -in-wat er enul sion adjuvant as defined herein; and

(C 3D WMPL, for use in nedicine. 31. Conposition, use
21.0A cmnwmmtloacmsedmrngleth@damcocmn@It@|a1w af clglngi)w\meegwherem the

Im%\ﬂrgoq%ﬂuc%gg)ogﬁlo EB%S@%Bs%n%‘%Q&E b %rbbfT%EI&)\ﬁlic%% from

SIS I'ng enza Vvirus
Cbnp03|t|on use or nethod according to claim3 1

{:o%ln[gos?t?ond JsBf (!)I’uﬁl%ﬁ‘%da?éclogﬁlﬁh G a%gl SCbEfhd r1g{8\l\lg2|e\néherein the

nsisting of 'uenza virus,
mmurﬂdgmmmpasmlsn camgu&n&rart aritigéh wih 228 ¢!t epitopen
i nfluenza virosone, and antigenic preparation thereof.
33. Conposition, use or nmethod according to claim3 1
23 wHiseeioh ami ahtigbl in thieg enanufacisreo of aaredmmuriegenincepmpegsition for

revacc(. Hat% ni tfakndYchJa?s previously vaccinated with the antigen or antigenic
composition, or a fragment or variant thereof, 3D MPL and an oil-in-water emulsion
adjuvant.

24. Use according to claim 23 wherein the antigen for revaccination shares common CD4
T-cell epitopes with an antigen or antigenic composition used for a previous vaccination.

25. Use according to claims 23 or 24 wherein the antigen or antigenic composition for
revaccination is adjuvanted.

26. Use according to claim 25 wherein the adjuvant is an oil in water emulsion as defined
in any of claims 1 to 10.

27. Use according to claim 25 or 26 wherein said adjuvant further comprises 3D-MPL.

28. A method for the preparation of an immunogenic composition comprising combining
an oil in water emulsion as defined herein with an antigen or antigenic composition and
3D-MPL.
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34. Conposition, use or nmethod according to claim33

wherei n said cancer-associated HPV is HPV type 16
waeabo001HPV type 18. 35. Conposition, use or neCTBR2006/002838

according to claim34 wherein one or nore additional

antigens from cancer-causing HPV types are used with

HPV 16 and/or 18 antigens, the antigens being sel ected

59, %&&%gﬁég bbiAWbditbrHiéotdif®:anyidy cBinds 14614 BBcorignativn with a
. 36, nposition, use or nethod according to claim
phar@dcauticaly ageeptablg cefflelant i gens are in the formof virus

i ke particles. SEQUENCE LI STI NG <110> d axoSm t hKl i ne

Bi ol ogi cal s sa <120> Conposition <130> VB61319 <1
- L S12U- 60> 1
30. AqonaposhigscomRIPIBg- W ndows Version 4.0 <210> 1 <211> 24
Sy P RRATOE lence. <4005 1 eqleatttl ateg (i
>
24(b) an oil-in-water emulsion adjuvant gsc 8(taan%tdthtePei|%ta%glt tttgt cgtt
(c) 3D MPL,

for use in medicine.

31. Composition, use or method according to any of claims 1 to 30 wherein the antigen or
antigenic preparation is selected from the list consisting of: influenza virus, HPV.

32, Composition, use or method according to claim 31 wherein said influenza antigen is
selected from the list consisting of: a split influenza virus, a whole influenza virus, a sub-

unit influenza virus, an influenza virosome, and antigenic preparation thereof.

33. Composition, use or method according to claim 31 wherein said HPV antigen is
associated with cancer or with genital warts.

34. Composition, use or method according to claim 33 wherein said cancer-associated
HPV is HPV type 16 and/or HPV type 18.

35. Composition, use or method according to claim 34 wherein one or more additional
antigens from cancer-causing HPV types are used with HPV 16 and/or 18 antigens, the

antigens being selected from the following HPV types: HPV 31, 45, 33, 58 and 52.

36. Composition, use or method according to claim 34 or 35 wherein the antigens are in

the form of virus like particles.
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