WD 2006/ 100109PCT/ EP2006/ 002836 USE OF AN | NFLUENZA

VI RUS AND AN O L- I N-WATER EMULSI ON ADJUVANT TO | NDUCE
W@BH6/TOMEELL AND/ OR | MPROVED B- MEMORY CELL RESRUOMEGE2006/002836

TECHNI CAL FIELD 5 The present invention relates to

i nfluenza vaccine fornul ati ons and vacci nati on regi nes

USE OF Rur INAWUENGZS VARUSAGED 18t OIMHINUGATZR ENBESASE ADPUVANT TO INDUCE CD4
T-CELL PHPIJRC OMBROVENeB-{MBYERY (CBHL REEBANSE t 0 vacci ne
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formul ati ons conprising an oil-in-water enul sion

a huvant and optionally 3D-MPL, their use in nedicine,
TECHNKEAL FIEMDar their use in augmentl ng i nmune responses

to influenza 10 antigens, and to nethods of '

preparation, wherein the oil in water emulsion
The: piegentsB¥eriion relatss to dnfiwenam vriciigniorndationgrandayaccination regimes
for SfMuRshg! dYhirR9 ‘ﬁﬂﬁjen{éz@’ééﬂagl-}n %ﬁt&%@lﬂﬂ\@wﬂéhm Ha%téél to vaccme

VIruses are one of he nost ubi qul tous viruses
formpfations Gamnrigindaas @&1'1 Watep SMVISRMAadEva ndi Rtieong K3D- RaPL, their

usd I MeBR%R, fr??b!ﬂtn&@al‘ thefuRC AN rferftHg dﬁﬁwun@%@b&i"ls’éy t@Mfluenza
even nortali are significant. The influenza

ant@ﬁn@sandstoanemw em@%r@@an whaieinihe Ril i watarieasign semprises a
stel%‘C aﬁﬁ@l‘e\bol%&éle@’ﬂdna a%%n%lﬁﬂiﬁ‘b genl.t consists basically
an internal nucleocapsid or core of ribonucleic
aC| d (RNA) associated with nucl eoprotein, surrounded
TEOMNRC AL BAlckewoURpe With a |ipid bilayer structure and
external glycoproteins. The inner |ayer of the viral
envel ope i s conposed predom nantly of matrix proteins

Infléé}gzat \ht%sgé'b% oh@YEEhed BSbT dbilitols SAruskry préssht!in F!Ih@I world, affecting
terial nfl uenza virus conprises twp surfa

bOtBrhUmj’@ﬁ@dd'IV%%ﬁ' bifleenza st an %cg@ewq\lsasrd%d“%'dﬂy and even

moRARY HhdelbidhiflcE., Whi ch appear as spikes, 10 to 12
nmlong, at the surface of the particles. It is these
surface proteins, particularly the haemaggl utinin that

Thél fiRema Girdd 8 a?ﬂRN@\eéh\félo‘bEGGﬁlrﬁs Glithya Qfartbléesmdﬂf)f dBaRal25 nm in
subt ypes. These surface antigens 0 sively
diagigias | htfé“@nwata.reﬂsipa wﬁ@rlgate ueﬁa?éws Pegaientf dpnugleic acid
(RNA‘)eas%Bblhﬁﬂr\Mﬂ'l LEEIGSTOETLS sUI’fr‘OUrdeEH lb?rbz diral 'Qneélap@mith gelipic bilayer
hanges, called "drifts’

Strleﬁwﬁ@md&xa%m@ AYRPPIRIGINFra eanwm ot thereﬁg?&ten\f?'%?ﬁ igrpomposed
pre'dBﬁiHé{th) o m&trlxnﬂbtﬁtns@nd\/th@a!um ldyBeynosthe ot hedt-dgrivetiaibid material.
ener gence new i nfl uenza st&al ns. and t hat. gpabl(ﬁA and
'"ﬂt‘ﬁ’ézavY'Fl{?sCQ%‘)r%E dpe Sl”ﬁf@c"? ﬁ‘ﬁ{]ﬂ‘?é' ERRIPENS SIS IREaRR |
haé‘t1806/ tl(?g{mgp%j“?mgg%ﬁo eflggg%b‘g(smeésm tcV‘?DZ nm long, at the surface of the
nftluenza vir

pardiiPs; oS HePascoURCE PP iR ISHASYi T PEEZROVALUE s celgzfyine the
antigeRrpediicitydst ey mflisrtalyibipes.Wr | d Heal th Organi sati on

in collaboration with national health authorities and

vacci ne manufacturers. 5HA is the nost inportant
Théd sl@Rke iaﬁtl@?fsimgrgsd' ey, semehmgd; C&ﬁldl;& pedefgociome afangéeleading

i nfluenza, stra

f t . 80 kD pr ot
to (g A BTG KRIPHE & BB Ress AOoH G afANgS S Ry Hirtgyand hifts
aré/\tlli'\pﬁbdlatﬁblel dhd' agy base hrammumwm;@m e usnicenurivioyires polnt of view

fferent strajps straln i fic _determ nants
a5 Shei PRI SERtL e G TR SRS G N hyA R (L Gnable the
viridloekuhgsthe Gamime systeeiaasing thenie) knokd, ainfdstiemael, epidemics.
vi ruses cause epi dem cs al nost every mﬁnter, W th
infection rates for type A or B virus as high as 40%
over a six-week period. Influenza infection results in
various di sease states, froma sub-clinical infection
through m1ld upper respiratory infection to a severe
viral pneunonia. Typical influenza epidem cs cause
i ncreases in incidence of pnéunonla 15 and | ower
respiratory di sease as wi tnessed by increased rates of
hospitalization or nortality. The severity of the
di sease is primarily determ ned by the age of the
host, his immune status and the site of infection.
El derly people, 65 years old and over, are especially
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5in the manufacture of an i nmmnogeni c conposition for
revacci nation of humans previously vaccinated with an
WO 20b/u@n@% vi rus or antigenic preparation therPEIVEP2OG/002836
an oilin-water enulsion adjuvant, wherein said
oi |l -in-water enulsion adjuvant conprises at |east one
Tharisfluenzei Weus| draing to ke dpcoasaiad '@Prz&'%i‘ yao@ag Gfck ggason are
detét?ﬁiﬁébd \6?' HEEWGHAd HRafh DigafisaRnelrs coflapokitoh @hh | R@dhal health
/0% by intensity have dianmeters of less than 1 pm 10
autheritign e ¥acoleananyfadiueibodi ment, the i rmunogeni ¢
conposition for revaccination contains a split

i nfluenza virus or split virus antigenic preparatjon .
HA(in dive STOSMMRAIETH 89Ty SRfningoorerelesioat. SRR P! B cdiferent
infl@8nz8 OSFFERRS. Briis | 75-&P ikDOo pRstein Cdonkdis) nuitiekdust Bftigenic! uetemainants,

virus or antjgenic preparation thereof used for the, .
sevpIal 81 wiih a16 By p@ANS st iHesot SRS AagES By o ent shains (strain-

spafiie R rmifhe) ldn@bthdrb 6 PedicnsPiivh Aesl céifon 26 ntdny HA)molecules
an influenza virus or antigenic preparation thereof,
(cofymah ig deter@inanisy)| uenza strain, and (b) an oil-in-water

enul si on adjuvant conprising a netabolisable oil, a
sterol and an enul sifyi ng agent .20i n.the nmanuf act.ure
Inflyenzgy i peR FRGE ﬁpﬁemgﬁtiegfﬂryf"HPtebr"Yiﬁ"'éEfFPW B5ifisype Aor B

virds's! HigM &40 RfRef & eswaek\peabd.kfiueniza infettiog desttts & various disease
is a variant o i nfl uenz% strai.n,

whi ¢ g f sgi d {]i r,rt Al ,[I n
staespfremes Suerolties HifRgiAn, tesph MY URRRY VRRPURIOBRTIYIGR t© @ severe
vird gheiiasia. al fiGerda dpicdiicotusatiabadesdabiciieacd of pneumonia

an anount of 0.5%to 20% of%etéP% t.ot al \éﬁlagme, nd i\ppgs fion or
anglpweyr (BSPERISYoFlISGRTE: RS YIS ¥d96"6959%h fains iof 31%8 zation
mottbRYETRE Setérit) 6 hetdisdasd iPplimafly deteaninblidy the pge of the host, his

there is provided. a nethod of vaccination an

immyRgR $Bs AFF R %@&fﬂﬁﬁﬁni ndi vi dual or popul ation such

as high risk adults or elderly, with an i mrunogenic

conmposition co | Si an_influenza vir or_antiaeni o
EIdSH paPRIPi G Yea1B PLL ALY areToper Ay Afiraien qoBHtting Tof Bo-90%
of afintvéiYa-reRfed dagisnializveloged toetries3 thdividuzis With anddrlyimg chronic

o T S B BA S S BBUE B4 s o e
suffdtfsbusra ziseubs. UShase groupssin patticgeninergiore peedta lompiokestash Besides

and an poil-in-water emyl si.on _adj t 1 Sj .
thee sl bk reraipes thy oats ifadipe sl FeanBFRIIS YhsBngte neattny
adsial who®ieho doritactiwithsdldegly perdons.st eri ng to sai d human an

I mmunogeni ¢ conposi tion 35conprising an influenza

virus, either adjuvanted or un-adjuvanted. Suitably
Vaséhatiodt plagd d sritidaphralet inc opttetiiol. ann@l influenza epidemics. Currently

2006/ 100109PCT/ .EP2006/ 002836 .| f ' :
A N
Ingetiyateadfiuoracoines mek composedaghathned possible drinseofzantigen ugeparation:

. strain followed by r.evaccinat L.Q&: Of ' ' Iy .
st SHEF SRS SRR PARALIDR ParttiEB B! disrupted with
de®agehtsret biber ragpnts30 sglubitise theslpitd emgldpet (sosalledl TsplithMaccine) or

. I rst npas( ti.on rigy Iy e VAN ;
o, b i TSP DAERE) T4, e hBHePacitsr o gven
intianfdscalady (ivi.y osinsanaaaly (emd an oi |l -i n-water enul si on

adj uvant conprising a netabolisable oil, a sterol and

an enmul sifying agent, and (ii) a second i mrunogenic
Influenps satdies, ob afrdreisngreausually ddvateant waecisesst Thgy generally contain

ariant. of i,d fi [ e V) [ Lta
anf§s B 5 eMa e SN e 4l e hfRnpa 5 3ah A tandrd
0.2mbinjkictabid dogelie mosteases conipinevibdgwof hhemagglutifin antigen component
i nfluenza virus or antigenic,preparation thereof and
an oil-in-water emulsion adjgvant conprising a
met abol i sable oil, a sterol and an enul sifying agent.
Suitably said sterol is al pha-tocopherol. 15In a stil
further aspect, the invention provides a nethod of
desi gning an influenza vacci ne, conprising
1) selecting an influenza antigen containing CD4+
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The present inventors have di scovered that an

i nfluenza fornmul ati on conprising an 10 influenza
WO/2006/300099 ant i geni ¢ preparation thereof toget PET/RH2006/002836

an oil-in-water enul sion adjuvant conprising a

met abol i sable oil, a sterol such as al pha-tocopherol
frora:eacraatr@mﬂ%msgwﬁgd by eingle ragis! igumapdEusien (FRPL (- MgWoad et al.:

%r&e@%lngle’“ﬁﬁiﬁ rrﬁﬁﬂﬁ%@us‘?&ﬂ’t@éhnﬁ ueekdr. Ws)éay of influenza

ponse agal nst sal d antigen or a IC COITB P
hadmagglLDiveRNtigBRRAEELAtOB forhkq SRsi gt PHINSHIoD P! ipactivated whdle virus

and@ﬂ%ﬂlt W!?J?ﬁé%d YIEiGS sRindasi( W'%?%?PWW Wedd teh ar. eiaternational
1 e al ned

formul at | ons Wi | advant a eous

collgberatiestiditefingimadial difftisiam apd mmw‘roeéeéw‘rp 'P%%ﬁ%ﬁ‘@gmques for the
ass%?Bﬁ‘ﬁlcé?négglﬁiﬁﬁwe&ﬁlb%‘oﬂﬁﬂde‘h&é ViR 3. BiBl. SRRSO Praza pei2g30).

class | ecul es. The present Applicant has
now found that it is effective to target the

InflG&d AaVABEIh &Y &ﬁrénWHMlaEDésé}@ thé‘ue%dj@dfeirpall ae @’@6& (De Donato et

responsi veness %‘gal nst honol ogous and drift | nfl

al. 399%iViRsCin@pTn 30ES1 it Hewe Rt PW'@&F‘P&’(FG“%"*‘%%””@"% influenza

vacefed (@itk &6 sindfl lHIRRER uRGSTRAB! Jdaf6f age: FudthBindre, tebbrted rates of
I nventi on have several advanta

es
vaqeipmuaftiensiifen Rrgventing ot dyRigal spImes dnfwég%%ﬁ'ae%%@? Jr%%g% for the
eldéﬂ’ﬁ Wb‘ﬁearb %@nh%aﬁiﬂ@ﬁvbb’thﬁﬁ ‘ﬂﬂﬁ&ﬁ-@@% efﬁ@ac}y&afes réporfgefor younger

years of to | evel s
b RGVaRh JOB k-t Asneg-of | 1IOBOIe05: Gt Lag, Anbfhiags. Med.
123 NBY303E. T EfedBleicRs tdf Qth |ﬁﬂl§?érizhaﬁacmﬁ@ rhaQSb%dn shown to correlate
Cross- protection agsl nst v Il ant

with tsegirp ditres of hemapgRiingian in '|'°§'8n Ea)) thﬁ’ﬁg'leé(fa%ﬁ Virar Srain, and
sevitdll SQficd OsR@eiduAd DBat DRr faulte &dhiitl Riwer adIp tines afteh usfluenza

ensuring an  increase aci case of
lmmwﬁ%rm%%n %VO%@&%@&S??"WQS&X ?&B& Xfedmenfal geronioiogy, 87, 427-
43gponposi tions of the present invention have been able
to provide better sero-protection against influenza -
foll owi ng revacci nati on, as assessed by the nunber of

Nemelnéélhdtﬁ@h%”nﬁtﬁeéd mni;nh‘dgehl&fty dentheretare sl adeziedoFormulation of
protections, Furtherpore

rrp03|t| n for,u
vaqtis SiasEth (RPIAN VAL o SOSTBrRreshy 5t FRptEdnd, omune
redpoRssh th@ubwridh ghigend? cel | nenory response fol | ow ng
the first vaccination of a human subject, and a 8 WD
2006/ 100109PCT/ EP2006/ 002836 hi gher hunoral r esponse

A $-Urivihigenze wacsing aﬂjhmmecbwmpweeaidmmnt IMF5aninattip deramofeah oil-in-

wa%%ﬂ%ﬁ@%n}aéﬁ{l ﬁﬁr-ln_{q}%éql t{/ﬁagvta@?bj? n%\goe a aglrggﬁ zg:tecogﬁg%‘ﬁtqu induce a
hngh@mﬂﬁbddyomemmﬂhbeobtamdtwntmtne nmiad]evded alils-anit vaccine (De

maj nt.ai n ct.ive tib e
ofafooe ¢ 1 VErg et JERanEhy SRblolE: R 19§ h0Hibatth, the same
vatditk Wa@l lmat ﬁembﬁeﬁrdtdswﬁe irnproaéd eebfikd tompared Uo-ecaderaadjavanted split
S T A3 .fo Thus, in still
vagﬂrg%) gq%@kt M‘ﬁé(ae‘f"éﬁ’ ?r%?égga%gsn tion is capable
of ensurl ng a 10 persi stent i mune response agai nst
i nflu za 1 at ed di se. 1 :
Triges & '8 Aees 1o ol ATiva Fodlfie: bRy ntite elder popuiation.
whi ch i s capabl e of mseti ng regulatory criteria after
preferably after at |east 6
Sﬁﬁ@t@hﬁ@@ CCI nation. In particular, the
cl ai med conp03|t|on is able to induce protective
nti bodi.es_ | |3, suitably
i e Saeed B P oo Or s hish ek Mgt * i
(a) adlinfluehzalvirug oraraigehle@sepamt@nmnﬁrbofearzdi strain,
preferably for all strains present in the vaccine,
after at | east three nonths. 3n a specific aspect,
protective |l evels of antibodies of >90% are obtai ned
at |l east 6 nonths post-vaccination agai nst at | east
one, suitably two, or all strains present in the

vacci ne conposition. 20Influenza viral strains and
antigens An influenza virus or antigenic preparation
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0.005% 0. 017% W v. | n another specific enbodi nent, the
antigen is provided as a 2 fold concentrated m xture,
wWaRnoehoomess a Triton X-100 concentration rangi METIERIMG/002836
0.005% 0.034% (W v) and has to be diluted two tines
upon final fornulation with the adjuvanted (or the
(b) buofl-é-whier emelsiamnadiviant By tha Inanuiure sHhamiamEpegaNe ¢qqaposition
for inﬂﬁ&ﬁ% Féa?tr &R} él?gg;?r%vébf GB@Weéjell' ilriuhe Bsssmeecis e@nflmproved

t hi onre or preferably in_the ahsenc
B-msimar celitaspense Fgaite salg| rus 19k ankgania $9RPasiin ik A /liman Fwherein

said o ARvalck Whisiors tBkbAsdsNa thBlaBORBAIE Si0fa sterol and an emulsifying
organonercurial preservatives, in particular the
agept-epar at i on cont ai ns Nno resi dual thionersal. In

Sw%gfyt ééiél”s'i‘éroF Re aloRhaLRPREON I1h US pRFRORF AnHRISEHIPEAIS asil- |ﬁ—water
haenag ut|n|n antlgen stabilised in the abse

emulbioB REl YAl coBtPrIBeS Fidarst @PeIrstaholBale fibisal a'(“@%"r‘fé?q A3 § t0 20%
of t§e ?ztzﬂlv%rrfér ah&has oil %EFe'tsf biaaidhyattiBest oI iheasityormve fdidheters
[uenza sStrain is performed by a derivative of al pha
ofl@&?db@hémm such as al pha tocopherol succinate (also
known as vitam n E succinate, i.e. VES). Such
preparations and nethods to prepare them a %

ose
In a gpegiicoemnbesinent, tlmln}g\nwglprcgawp@gﬁ%ﬁ gquﬁ?e goth an

|mﬁr$\fe%ecma¢tde}{aihﬁ\%r@p¥é§poﬁéd |aﬂﬂ é?ﬂtlmgﬁﬁ&d plB-@richﬁsﬂ delllol‘l‘-isponse
t he WHO recommended strai

COMRRTPY 1156 CROABRVTIBIS, SRR e SATDREDS Fopggtion.
antigenic preparation thereof and the oil-in-water
35emul si on adj uvant are cont |ned i n Q sane

In & SA0RS ABRECt Pt the gresenipyarliondhere e Biouidgd e Ueffoach

REeh€mhbénzatvitas vt éﬁﬁtlg'eﬁlc@)réﬁaﬁatfoh|tlh@dof$drﬁd nge. In an
alternative enbodj me 12 WO

4boan 9@@1‘@@‘@@’?@?’?@@3&%@@836 i nfl uenza virus or
in tﬁ@&?eﬁﬂ&d‘ur@ lof BAIAUABgdMEeEsMposiivd foheacginatibmotx@theaman immuno-
corggyom?slog%nmg ldélgal% Rar %tcwgmsalghnggf%ﬁgﬁeﬁ%lﬁé t 8ro gt &der?, against
|nflaéﬂﬂan Wpkfeit 548 oilii-Mateh @nilslrecdmprisies iasmetbelisable dilp aaserol and

vi al s approach'. By way of exanple, when the

an\e;g@jﬁlfwgg@gerg conponents vaccine for a total dose

volume of 0.7 m, the 5 concentrated antigens (for

exa | e the concentr, dtr valentln cti at
i GBS TR TRl Bl BAGHAN BB st one
me&aﬁd@lmwommr&naam@jrﬁ oh0.8%atof=08%s bi thk ectalyaiinmeg eanddiais @il misoplets of

wnih B Rty W B SRR 0S5 BTt i g the

concentrated trivalent inactivated split virion

o TR PR AR DRt e By RO
anfidedic pfepayationghereBr inthe mannjaetire @, ant Mwmnnewhmsmon for

b5 Syl O35 G PG A P cen

prépéramantredadf ridindazd wittc cannell-crawdieda&rmls:om rasfipanti somprising a

A

thee raviascinatioads unadd in gubddots abbyhavailmbes mealcsmaind dbenprévias season

ag@g?tapn?lygn%apypg:ﬁ@y HgﬁCﬁgatgﬁm?g%ap fe pl ‘l n‘?q%fﬁsofaftém fhe first

vat@aeation,/ Pdgbly Bttergi rhgnthsvafterd rrwm@pmf@ablj/ alt eggintH&fo112 months

4l N 20 In order for any oil in water conposition to
& suitable for human administration, the oil phase of
the enmul sion system has to conprise a netabolisable
oil. The nmeani ng of the termnnetabolisable oil is well
known in the art. Metabolisafle can be defined as
" bei ng capabl e of being transforned by netabolisn
(Dorland's Illustrated Medical Dictionary, 25 WB
Sanders Conpany, 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
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in an inmunol ogically unprinmed patient, i.e. a patient

who is seronegative to said 35influenza virus or
WQ@RH/genm09 Thi s seronegativity nmay be the resulPCTEP28®i002836

pati ent havi ng never faced such virus or antigen

eSso called 'naive' patient) or, alternatively, having
Prefesablisdhare is poviged 81168109 PCT/ EP2006/ 002836 t 0 r espond

t@p&@fnﬁuaﬁhwwop&}ﬁ@eﬁe@%Ma%ﬁ%er&sfew abl'y said

roved I mrune response 1s obtained in
i(Pnemeitiristenerselaion qejurent compnsiag adnetabelisablp oil a sterol (such as

typélsﬁé {déo&%iaralgaérﬁé}f erRdigiffhig Qggx,me or an adul t

younger ears of age wth a gh risk nedic
in @qunqm,@aptt(rehpfg@nr prgrl@un%mot )comgps@prb ﬁpq de\(ﬂqa@‘e\tqrhé) humans

pre@ﬂ@slgf\/a&dﬁbtecﬁw-m Qnl iARIAYL Jirdd Yr Jrrt@@hlb plréﬂﬁﬂét%nftﬁ%@ﬂ&ﬁi an oil-

e assessed by neasuring the nunber of

el |
in- vyﬁt@@ gEiulsPraAgiugtt Weereh) S HgnwpRIKerRe/sion adijegt comprises at

Iea§’tr &@%ﬁbféﬁol%b'e%% ahWndlint b€0. S%t toCBd%) st theSota¥Ghe, and has oil
Iy,

Fa) *%F glum n at | east

cropiSech! wiieh eAch &0ty imRNS Nave SIRMER S 195 R T co | s
produci ng at least IL-2 and anot her cyt oki ne (CD4CL

B ) T S —

conﬁﬁihé% sEHhPWIQéM @fus! &aéiillt le_saalﬂlgdn@fb?éﬂ%ﬁ‘étldWﬂ@l@oﬂWhlch shares

(1
ot FaREING o8l BHIARob 61 FomISPD LR GRS 8 D influenza
virdsP R tigtti@flepastion thierdd® usddl far theging vasdimatioh. f ol | owi ng

adm ni stration of the adjuvanted conposition conpared

to the adm nistration of the un-adjuvanted

In &ﬂiﬁﬂﬁ%ﬂsbé& Bf thE)pPésSéﬁ{ inVerition) Batis pnﬁndeﬂmeé eseadil y t wo of
five conditions. nentioned, h

erein
a} an influgnza irug obgrgt{qegm péc?paéﬁm&ﬁ fl, ﬁ‘opf?eflr\é\fép Itgenza strain, and
Rbpdhlfbﬁlﬂgwafdr efrABiorCydjakenb esmpiidihg Bangtaiesisalle all, a sterol and an
gher anmount in the adjuvanted group conpared to the
un SH]”[?@)QH@@QG Yroup. 20 The inproved CD4 T-cell inmune
in P[K%ﬁ mmmcﬁﬂ@fcﬂrarednbwwmma@pmpam@d fomplotetiza against influenza

GRS Reire ) e SR i e ol TEp AR gvein. n
prel@se) apfoamRedntWishid bibinewatee repylsiore| aijvat foompesm;alt deast one

e Y5 B R Ll s B Bt o

whivhii lledist 0% b9 intensity havediametsis pidesgthahillpdr.en (bel ow 9
years of age) who are vaccinated for the first tine
agai nst influenza, it nay be beneficial to adm nister

In anothdp agsecyf thedeeis yaovded apuasthbd wh vhoeindtivat ars @asomcortpeomised

SRR s ST GREDI S, Sy, G e

com@imslmrsb@h@gklr@mn mguem \ltmsgxnlamg%mc pmpyraltlfmﬂm;eof and an oil-in-
t T t
wel A S AR SBREn 1 2751 ven & fow
weeks, or about one nonth, e.g. 2 weeks, 3 weeks, 4
In }%ﬁlf sn%’[p?rwgms?@me |ﬂg$§t{0@ﬁ$&>\? Ele§ Q%éﬂh&& tfordl%§§ccwfaﬂn9 humans

I'n - unresponsi ve or
ré\ﬂmsmcmaaned d\nmlamuaﬂlwnza virus énviras apmﬂriq preparptiofi ’tifreretof and an

oil ggﬁgﬁsﬁ?é}u@%ﬂt gcgmﬁ?s %ﬂé ﬂ&%%ﬂ%ﬁileg gl? %nn&?% Lﬁdjgn emulsifying

agerreaid myetice! tcomp@isngresininistefag toe$a1d; hurvi@h an lmmunogenlc composmon

2006/1001 0 0
coR Bg08 AN e o Ao IR ddinaalt Slidtifsaia sterol i
alfhareoapheratel | response i nduced in individuals
i muni zed with the un-adjuvaﬁted conposition. An
i mproved B-nenory cell respofise is intended to nean an
i ncreased frequency of peripheral blood B | ynphocytes
capable of differentiation into anti body-secreting
plasma 5 cells upon antigen encounter as neasured by
stimulation of in-vitro differentiation (see Exanple
sections, e.g. nethods of Elispot B cells nmenory). In
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WD 2006/ 100109PCT/ EP2006/ 002836 Preferably in the
conpositions of the present invention small particle 3
W@Ee0ob/RW019%s used. Smal | particle 3D - MPL has a REAYER20(664)02836
size such that it may be sterile-filtered through a
0.22 gmfilter. Such preparations are described in

W94/ 21292 and in Exanple Il. 5 3D-MPL can be used,
Ind ﬂﬁh&’@ﬂ%oﬁnerﬂﬁhé@ @MHH&d 8imethddProd PAbch@tityVa himae o ulatlon or
onposi tion dose, preferably in an amount of 10 ,tQ

mdwgluglv@ga;nsb@pe dtghﬁagq ylrlbsnstfﬁﬁ éollowed i rg¥acsinatien, Rt s%;fi uman or
pop%%h%’lagb?stf Qﬁlal@a@"mluénz"&"wdéfstﬂam %aldanetﬁod 5,om nsu?g a&nmlsterlng

to sggi thqan Q)gg flrg%conzapsmgg c%@grls%%an glilue@zg vwgg or gnatlgegg preparatlon
theRRfF frérhra ﬁ%’s infA$bnz4 Yirudtditraid dnd 48 oil ‘Mwal@ emﬂl@lon%juvéﬁt comprising

a r'pﬁtébfglrﬁglgg Pl igﬁt%“d wﬁgam@w&:ﬂ%@ f%im")zg sfegor-)ct,Ing,nntjnogemc

corﬁws‘i‘tpon%?nﬁﬁglﬂ’g %Slhﬂuéﬁia AdREE straf Waliant &t saRIMSSinfluePia JPES strain.
eranlarl'%1 romabout 0.5 nm to about 1 nm. A

Swﬁbbﬁaédst%%lﬁ af9sPhef® 0.5 M, 0.6 m, 0.7 m, 0.8
m, 0.9 mM or 1 n. In apreferred errbodlrrent, a final

concentration of 50 Il_égn of 3D-NMPL is cont |ned er m .. .
In qjjotiyes Gekedt e Tpeaiich Brovises e use of FLinfysza s of antigenic
pre\ééﬁéﬁb@?]éﬂi&ﬂ%ndbfh %@Wat@r@rismélérﬁ;ﬁdjam@b?iﬁg%ﬁg Nganétambable oil,

concentra n o 0 is
ast%wtaaﬂﬁ@&"&@?fng aaﬁnﬁﬁ@%hﬁ@ %ﬁtﬁaﬁf%q@??'wg‘b‘&ﬁf ically,

a 0.5mn VaCCI ne dose vol unme contains 25 pg or 50 pg

of 3D MPL r ose. The dase of L i.S, sui.tab
Ing 6""efHﬁ%9r{@é BrRYRBtIQNERY BYJa%Sea {Tk?h@r‘i’ QJH'FF'QE'HQ 3H¥'5%e"2a vaccine,
co gy | N part| cular a swtabl e MPL anpunt is that

ich inproves the | 0 potential .of the
corrﬂ;b%‘?'&tp'aﬂ aEM@S??da 89'9 ﬁ%‘ﬁﬁ'w&]‘ﬁg‘an‘?"é@p%ﬁ%m tion,
or QP@Bﬁhngt Wﬁalfi hﬁfhmmﬁcmdtlge@nmﬁgjlauv?lnhMtw eihusivat ae rdefined
il.st be able froma

abq@a&%s@@h?@gtv?c%qq)ppqrba |n|sgra@§;hlpr?em E‘”&aéﬁ g/a&a]b{?eg ua(#ucmg an
enhariged OD4aeepdfise Wsais ornnedi ng descri bed as TLR-4

agoni sts, and 25include, but are not limted to:

OML74( 2- deoxy 6- 042- deoxy- 21( R) - 3- dodecanoyl oxytetra-d
Otiest asepebBNhmd haventages of the present invention are described further in the

hosp Iuc roxytetrade
follB egqﬁeﬂéfscgp ﬁﬁ% %@W%‘?ﬁ@%ﬁ%&fﬁ%%sphat e),
(WD 95/ 14026) 30 (]\/I 294 DP (3S, 9 R
LE@%&S[{ ?E)F_'&@ anoyl oxyt et r adecanoyl ami no] - 4- oxo- 5- aza-
dr oxyt et radecanoyl am noj decan- 1, 10-di ol ,
1, 10- bi s(di hydr ogenophosphate) (W99 /64301 and WD

Flg&og/e Qﬁ@c’imé\% cg% (s%g ]d?s%%%{aﬁprggggé gﬁ%sﬁgte%ﬁ%%n'\@ fGasured

by Rz8] eftgure yilAoshpivat SBE2lon heRa sizé mehsurementsSnitizthe Malvern Zetasizer

SOBQ-IF%Xér oé@h W@ég@ ?@ Cc%_g%(( g?e%ﬂ)]o%%ﬁgglg ﬁ% g)g n‘Pl %Gé)’aaiapted optical

mddibl 4.64201); B& Ditutios U/20000 ¢RG¢AR- 19 erogah@malyslg in Contin and adapted

PR AR ROESBIEASS bR 532 overpr

andyenord P2 lower pest) bAirderdsly. sui t abl e | mmunosti nul ant for

Fighi % Sebolfief BfRtor HURGbIRBn BLEAR ' P ool at ec

Figurer8: iScherBatid itusivation afdhe preperafian bbAS0MBapdinant.a

Fié@;%‘%x@@%%‘%@ g' |€e¥l/ gijei?stfﬂi irec@h pé@p@?%ﬂ)?ﬁlpmﬁﬁerﬁk a'nﬂgen Q@1 =

f[rsﬂquamfeomo:hth\nggumle) 44, Springer Verl ag, Berl in,
p243- 254) to have adjuvant %ctlwty Purified
fragments of Quil A have been isolated by HPLC which
retain adjuvant activity without the toxicity
associated with Quil A (EP 0 362 278), for exanple 0S7
and QS21 (al so known as QA7 and QA21). S-21 is a
natural saponin 15 derived fromthe bark of Quillaja
saponari a Mlina, which induces CD8+ cytotoxic T cells
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5emul si fying agent in the manufacture of an
I munogeni ¢ conposition for protection agai nst

WO nob/ieneda | nfecti ons caused by a influenza stRCAVEP2006/002836
which is a variant of said first influenza strain.

. Preferabl ¥ said oil-in-water emnulsion adg) uvant

Figuimpr Peie Flyr0Q1eqigicaldrial. RBaberll respanse & SPItnTlyanzaantigen (Q

flrspcguagtﬂéo@éotlﬂﬁ%déf*tllé yne total volune, and has 0|I
whi ch at | east 70% 10b |n nS|t

Flggr%EeEx_gl% Flys0q1 clinicalridg- Qrofgﬁ\reeguyq S irgs né\e&q splg influenza

vinddl Mgert Qﬁ‘émaﬁnﬁ)c{tlon-ﬁ)(’ﬁ'%n&% Rskpost i ng conposi ti on,
ere used cgmven e next influenza seas

Fighirey 7 A HIQSENGA Q. § S8l MAMOBHToPPRISE Ppgvacomaten.

Flghmn PARKOIFfu-6ETBIRTal trRl-CONE deP@sdpbhse GG4TRS %Pﬁﬂ iAfluemay antigen
al so be given every subsequent year (third, fourth,

follpwing revpgeipalitRt i on and 15 so forth). The boosti ng

Flg%%rgoﬁkﬁlé PR-0DR)cliRGalttid, ARMR tﬁérstf&ﬁ)\nmg‘fﬁéO@cﬁnaﬁBn used
for the first vaccination. Suita

FigugR B TR Ry CATSIaHG OIRH AP PG SnE hIPRL fiaure 10A i
pmﬁrngr)ﬁgg,telm@,g BedIRAGe Wi ch is a variant strain of the

uenza Vi rus d f the first vaccination. In
Figuse #1 ¢ fipspt stydyd- V‘Féilsn%ﬁ%g viral strains or antigenic

Fugm@ner FlekrenstuBE N EPémpsratuse hRli@thga@aming aw &halléthgb) Figure 12A
reference material distributed by the Wirld Health
is REyRGIF %F‘?é%B?dg@hWthat they are adapted to the

F.guméhaenaﬁetsatm@mwalmdum circulating on the year of

th t
Figuin 1S FErehetitel s sa FaNA P arin Perng eyaBblrfPe dgm and
to lamzwwy@ﬁh @c;haﬂéhgysltram)mg@reﬁmmul sion, suitably as

Figys 16, Migk "é‘wg&?lzrﬁgv%w'eacﬂ*@gﬂ T34 3o Hlpg mi uing whol
inad@Btdd WIed aswbistulatingarttigen (¢, 7 ptiirmmahisyticdnt ai ni ng

Figg%g agdl Ipeo g%bﬁagdjﬁaﬁg‘gkﬁsmﬁ cg#opﬁéf%nqq'lg%%crnlcg%sing whole

inagtijatechvifus Hsab-stmutingrattigeal(tuy Apssiimaunigaiorg.uch as

. pal yph h ne.for exanpl QPr ef er abl '
Figite 38 NAER POV TSGR Ot GRSty FCRP (gipr pagp T oels in
CSVBEG frmbémni'mxgi w(th'\ )hem‘nolbgmrsosminé;%lmgemhsmaamaitardst\/lrus as re-

uen r ant Lgent ¢ prepar ation thereof,
stuaplatlrll_%argpep y g"'@@?'ﬁaféﬁory response or (iii) an
Figurp nevewdmlﬂdmal triab mee!Iememompnzespmsteqodsheawthmabiseiderly with

i S e e R e T e

FidurenoafFerrBt stbidy IabTmnpd;raturenmnMrml befdre aed piiersasllenge.

d 3 d
r RSSO PSR B et o
Fidwee@iin Feekt stady lllaHetithisgh &13N2HEW onileg (yacclas plvaia). ng

B RP 1S TobRE rabRrIRAE WEd s (ehelenge st e

Figureaj :semarediniaivyiab iHliticars (GW@beatadslyy 2t1h30 and 180post vaccination
nol ogl cal responses induced after revaccination

PW% un- adj uvanted, preferably split, influenza

Fignire(24 eh‘wnehi dihieal trial. B¢ resgoubat-iat dohle tast v aol anrtiged at days 21,

e ferably split, influenza

é@ﬁ§§§ t.@%k?ﬁ%%%(ﬂgmg%ﬁFg ponding response in the

Figrme 25t Homaih iclis¢al \idad cHhtiteesdinSanievaceinagion relinigaluivialnwigu AS03+MPL
r r split, influenza conposition. As the

co&i?gfeﬁégﬁl}é"g'ave denonstrated, the revaccination of the

subjects with a boosting conposition conprising an

i nfl uenza virus and an 0|I-|9 wat er erul si on adj uvant

conprising a netabolisable oil, a sterol such as al pha

tocopherol and an emulsifying 10 agent, as defined

herei n above, shows higher antibody titers than the

correspondi ng values in the group of people first

vacci nated with the un-adjuvanted conposition and

boosted wth the un-adjuvanted conposition. The effect
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In a specific enbodi ment, the revaccination is nade by
usi ng a boosting conposition which contains an
WO ob/a@n®a vi rus or antigenic preparation therPEaGfER2MI6MN2836
shares common CD4 T-cell epitopes with the influenza
. virus antigen or antigenic preparation thereof used .
Figusp 2B HUmangingakisai Gl 461 i EsspR AlbAOUDIR et o Papkantigen at
day<Po bhg2yise of the immunogenic 15 conposition
.conprising a_influenza virus or antigenic preparation
Figure 2doHumga chinicdlitriali ilehei3+MRY a4 ¥R %&P%@ﬁ?n - Hl titers at days 0
an§emprising a netabolisable oil, a sterol such as al pha
_tocopherol and an_enul sifying agent, in the L
FigHtR @PabUTRe ouToal Tial Wi ASGRtHRner Wo-BRpYTAIRRS- ffeagtogenicity.
mul ti-dose vaccine, the nulti-dose vaccine further
conpri sin as a. boosting dose, an influenza virus or
Dﬁiﬁmﬁﬁgﬂ 'Bﬁﬁpﬁtion t her eof which shares common CD4
T-cell epitopes with the 20i nfluenza virus antigen or
virus antigenic preparation thereof of the dose given .
Thg Presenttiny °r§a|E£’|en§‘F?Qi’ﬁ!'e had %ﬂ'?f‘nb'ﬁ“%?e&?{g'“%é?ﬂemmp”smg an
infleenROSirdd 8N affigdnite pidpHRitibh QRerBBlY tdgethad Withi si @il edlwiier emulsion
suitabLe(f such as jntraderna

ORI SmET frelhalaabe bltar P i s, Alghedpeopherol and an
enRAHTGIHY YR Al vas @ahatle G limpreviig i Cea el WrhlindrRepsndenand/or B
celﬁ he art. The intranuscu ar ivery rouyte is oglrtief erred

del e
JPePAY SRFPAUSH AGaINFh PRde ADUDER, tigeRip,  cogpposition in- a“human
comphredde rthatl obttahddv@itty tHesurdadiinigneds vitusadyl antigenit @repAration thereof.

IO KT e e
res!ﬂ)gﬁgé g:!q:%@lei ot ddﬁcﬂoﬂgtggﬂ%ﬂza bﬁﬁ)pbegr?égtgglﬂfﬁ MG 2854 83nolecules.

U 7,288 S 4 , 537,.. US 5 US .
Thg, AR4SHE SAEPICATtShag: DOY o Mhealidh AHPCRC: et g cpigpediated
imianadsyisteins tiera@deyo davéases re3potsiviamebs ragainsh doafolegots vand  drift

SRR R R S "

i ncorporated herein by reference, and 28 WO
2006/ 10Q109PCT/ EP2006/ 002836 f L I i val
T aRUYET BHUrER; ARORIRDS, Bpig R RS dEVFRIEE WArg psevera

addsritagesr | iquid vaccines to the dernmis via a liquid jet

B BB PR frBuledSTan ol Wil R FloBRole Wedk fEhiifresponse in
Jet thenpldetly peopdefoverc’0 pears déage,i tigicallyaveegalypas of mgelsto levels

s seed Pepyngpaonte pniSencaiys Ted recbipseg 1 "0

52)333, BiptovadScrosSpRdiRATn pudilds, inGBasstd crobiSpmi&3itn IB@inst variant

US 03,627, US 5,064,413, US 5,520,
639%%%%21%&@%“233&%??4 790, 824, US 4,941, 880, US
430 4Dyl 8| alsDaBfy 817 Fébbicadh dntiBnIibsa@S ®he Udesidosaistnilal eesponse,
are I'listi / ti del i ' ' .
e b8l B 1HEleg08 abadhyl ) b or 68Ty (hemics for
f or mxémpleigh the outer layers of the skin to the
derms. Additionally, 10conventional syringes nay be
used in the classical mantoux nethod of intradernal
In pdriicnlias tthetomposithmstdidie presewstbineentidnihave been able to puovide better

: . it abl . b
sl 5V b AR bR e & ARKREE, B moer o
humeadisabjed®s efneetitdy ythe dnflhveadd ecorreleded raf epriotections. ecgrthermore, the

cof BPRGEcr UobTE HeoyEdh RighiFh olfoats HEsny s 3 ipstuogp vend for a
highet B1&A0neM@Y0espada JollondDthe4irg8accidion1sf 6B Tan vbject, and a
01/58512, WD 01/64269, WO 01/,,78810, WD 01/91835, WO
01/97884, WD 02/09796, WO 02)834317. More preferably
said device is pre-filled wth the Iiquid vaccine
formul ation. 20 Alternatively the vaccine is
adm ni stered intranasally. Typically, the vaccine is
adm nistered locally to the nasopharyngeal area,
preferably without being inhaled into the lungs. It is



10

15

20

25

30

35

Advant ageously, a vacci ne dose according to the

invention, in particular a | ow dose vacci ne, nay be
WQrowieee i n a small er vol unme than the conventhiCarEH2006/002836

injected split flu 30 vaccines, which are generally

around 0.5, 0.7 or 1 ml per dose. The |ow vol ume doses
higherc dwaiory) taspense ifaawing gavageinajionaf 6erapared i 3¢ swpadjuvanted
cothpdsitigfor € preferably below 300 jil and nost preferably

not nore than about 200 pi or |ess per dose. WO

2006/ 100109PCT/ EP2006/ 002836 Thus, a preferred | ow

The! Shieior¥ Hage s 886h 3858118l IR YehPnSNRingSIARC iheOklafit® adjuvanted
Invention is a dose with a | ow antigen dose in a

low .
corppesitian, was gple ip Bok onlyinduge byt algpmainials prqtertivg leyels g apfibodies

again& dill Brdd stfaRf prebértiikhd PacinéQiniBredindrRiMls RN tiioEBbtained
I nfl uenza nedi canent of the invention preferably neets

with e wn-pdvaniesigeatrositan (seeiTablei 48 FPoXamRi®: nes. St andar ds
are applied internationally to nmeasure the efficacy of
i nfl uenza vacci nes, The European Union offici al

This.i ip et sarodier pmiadiraenti e ¢lalmach eormBRARS isi FARalengh ensuring a
pelsent eimAite 1 BspdiBe 1gdiadt tfiieR] Qvlatetheideabs.Cah | yartiélar, by
neet the, European Uni gn requirenents, an .influen

PersigteiicAdt isadead afebl apRPSPYOREBIE fegRonse; Whith Js capablfs of meeting
reduftbr§ crifei oMol ablebdt tRfeeTthohtd,| piefazdly &¥edr Wil ®shst 6 nidiehs after the

vacci ne. The ositions of the present .i

ACC 2 CO h .ipvention,
vagginalian) ip RRNAUIEE ectlamed RompgeHion 1§ faF 19, ndSBERIRIGEIve; lvels of
anticRidsi if 8709 of iRdIGiHuAINOsUREDIRlIN  Lgopeef pbividD&ls O isURdbRin >90% of

will need to be gﬁt for al stra‘)lgzérf%arti cul arl

. for .
indyigials IPRRIdpPaRt OBGUUgRZa-StR,PIRIGE rStrGE‘ISiW%ﬁ?y ipitye yaceine,
aftéh &if Igésﬂl’thrfe]?%élﬂhst.Uh%%pe‘éiﬂﬁ%s{ééd’t,cpl’tﬁfdcm %Selk\m aa?tbddaarsj & >90%

may be sufficient. For exanple, it nay be acceptable
arq Bhtaliag abfoesh B e e A GHIoh FOBES M O3 Pt UEBY, e, or o
strifis bessbhten tHY vadcide icb@pbsition. s met by sone but not all
strains (e.g. two out of three strains). The
requi renents are 20different for adult popul ations

Influhza VirdEtrsihs and aatigens y popul ations (>60 years).
Table 1 18 - 60 years >60 years Seroconversion rate*
>40% >30% Conversion factor** >2.5 >2.0 Protection

Anr mﬂ@iﬁ‘z’é \?iﬁﬁ%)Pﬁﬁﬁ{genfic p?‘epﬁ%ﬂiOﬁahm\Aﬁbe'fcﬂmusreahecdrdingi&éithecbresent
. as_.the r cent of _vacci nee 0 have .at | east

inv BV P SRL AR CHR S SBRRYER A RAPNE PrepeBitn dpereof. In an
altérrblivd eérhbedmaiit tae immeﬁﬁm@bbmtioﬁ omay eacthinvaotiendype of inactivated
. Strain. .** Conversion.factor is defined t fo .
i 200, P ireReor oS i € prdld ! N (ubun
vaeditied| ovae ihfloeizaovirosbrae. laac stilMartiesrreenisddiragnt, the influenza virus may

Protection rate i s defined as the percentage of
be\AVg; tgggaqwm”%{‘zﬁé)rr?ﬁﬁr%fontitre equal to 30or greater

than 1:40 afltler vacci nation (for each vaccine strain)

N ted..as.indi Ny '
e S
prégene iMvieniforpisosuitdbly &n inectated firde piegaratign avhese iruse phdicles are

. di b d . h ST
TEESE S e Sy PR e
spittout igeeni aefionoihesso s V¢ _

R Pl o A s or o
sobvénisnorsdetapentn and sbiselusatmahovias otapablie whjorityd agpolubilising
ool SHLE0RE o B B 5 L SRRCRSRAL, B2 T Htcen roparson
theppl iscratarira splitolirugipnegpapattoanwhiclp phayclbavieomslesguhe some degree of

10granted patents, are herei 3 fully incorporated by
reference. For the avoi dance”of doubt the terns

‘conprising', 'conprise' and 'conprises' herein is
i ntended by the inventors to be optionally
substitutable with the terns 'consisting of', 'consist

of', and 'consists of', respectively, in every
instance. 15 Alternative enbodinpnts In_an alternative
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i nfections caused by a influenza strain which is a
variant of said first influenza strain. 6.-1n another

WEpHeiGoe enbodi ment, the i mmunogeni c conposi tACAYER006/002836
revacci nation contains a split influenza virus or
split virus antigenic preparation thereof which shar

pursaiameRRasd 1 (e plifiusopust wraHng Mosse e anfigqnifoproRorties of

theVéﬁhH\?'lrdéf co‘hﬂidnbnfé' FoSedMpid etk [ﬂb@jb%blaﬁ le@Qs tth@"s@lﬂfwrus may be
used for first vaccination,

7.
doR)gied o pasHooA AR BISRo i Saen GRHFRA IR GPY Pl tap ot virus

mal?OcRsU biableRa from Hesh cAb chitaMinah&K Aagiit tiru® antgdhy Maparatlon may
th an |nnunogen|c conposi tion conpris

compistt FB YRSy ALESSr cQpPerents Ofi YAt f&engfge mfe'pahem JRecines

conthifingplieiEisaBalridl mﬂﬁelmtspllt ﬁﬂdin@?@ﬂ spitj vivia intigéric preparations
her ei nabove defined. 8. -

| q [ evagci na[m%{;gI i, I
gemﬁfﬁlﬁfn%orﬁ'%\y?% WWB%E”F%Q 88d RHEIRORIBIEIN ARt PPE Ipid, as we
as' He' Mémb{an@ rentﬁﬁbpé pr}of&rﬁé-lm splitrirs %ikidlr@%ﬂmw usually contain most or
aration. thereof a enul si o

o BB i ST Grgeins oG et SRRl T ST MERRITPTERS they
océuﬂwm@gﬂmé:wﬁ@npom tion conprising an influenza virus,

ei ther adjuvanted or un-adjuvanted. WO

2006/ 100109PCT/ EP2006/ 002836 9. - A net hod for
Altﬁmféﬁ\lrdlsﬂtth@mflaemnﬁmspﬁwb@ﬁn m fofmldﬂél thlélalruag@domet This may

@fﬁlga virus strain Svacc hatd it avoid

pr%ﬁe tgé’ﬁda”h Atagp oxeLeat VHHS ‘c'\@Céﬁ'r}?s 5 QP¢HiqStUa lon"a5 it avoids
thd l(ﬁjﬁdebtehﬂﬁover whsthet aagm vire@ivacciret dambecaurpesstilipgproduced for a new

adm.ni.stering to sai uma i a.irt 5 ¢ osition, .
st e e pforsenti THATR e Gpp ot pteracr ARG oducing
the/smluenrwwrgdmnagepme wiusibhd renidbeit @ndisabien mltaodigrrthtere is always the

nza Vj.rus, strain an er, enul si.0

posbliy S ShersF dSeeGeRiadila b fryeioh e RS BEr R G producing a
spitaapeing i thig wouldibke émzawkich usaysiot e avaimblesinta meEndemicsituation. In

ol DAL DAEI B A0 ot 1y T8, g o o

gr@e{are@tdcimg groduatibh wepadityathan densyio viras sinog coDdiderable amounts of

anﬁgﬁqlqt %gﬁg%df}ﬁrgga%dd&tfqna‘ Q%Jr%% sg?ﬁque%g%s%%%g é#@%ﬁﬁ@g a suitable split

vaedhm/e, wherein said vaccine upon adm nistration in a
mamal i s capabl e of inducing an enhanced CD4 response
in said mamual . 15 In a specific enbodi nent, the
In hnmtbetogebdcmnerunmesmftuieoza visusfrueparationda pratbk dorof ofi anpurgied gub-unit

h c
oo, B EESESie eE BhpS 580830 e RS g rvorcos
pratbias,UfA add Mr&r‘ddnamha\gaean edditortai géxrantag@mvpomholeomon vaccines
I

asilgéyﬂ%rg r#enéﬂ'ﬁ??%?@ n‘%ﬂ B%I%glglg‘lflg gohﬂ%\’)%cﬁj n$h hr‘ﬂrvaccmes
cao iprodunediaitrmrrmumtnbmanﬂy Bepurifie@ Oomnadisrupied leaﬂarhptﬂSu nme,

and has oil droplets of which at |east 70% by

intensity have dianeters of less than 1 pm The
In iamothet iembodinhdnt bihef inflydnza \ires qurepredltidoy isr isf beeiooe afa virosome.
Vl%)ggmgé) alréJ@ﬂ)ﬁEQrcaln%ﬂﬂelnHé]]aP '\/ngc(:]]eg%{h%afgﬁéuﬁhe E?ﬁ {ﬂHa‘F vfral envelope

["og1 ca In mce,

rea ds use
ghyfceprotginsarih FamdaNAs trudutrentic conforatiopl dntercaliésstin e virosomes’
d [ characterization of the oil in
ph&%@gﬁﬁ@%{laﬁehﬁ%ﬁ Oadj uvant formul ations used in the
studi es exenplified. Exanple Ill describes a clinical
. A r
Satlcf lpglé%dz%e\ﬁ\@% FI])% gﬁﬁ,ﬁeﬁgﬂﬁgté%?ﬂrpﬂﬂﬁ%%ﬁ g'lr?. Ye'e rg?%le\ﬁ@@d Sr #¥stiB-cutture
depvabar ation and ASO3 adjuvant Exanple |V descrl bes a
second clinical trial - reva.ﬁgi nation trial - in an
el derly popul ati on aged over 65 years with a vaccine
containing a split influenza antigen preparati on and
35 AS03 adjuvant. WD 2006/ 100109PCT/ EP2006/ 002836
Exanpl e V shows a pre-clinical evaluation of
adj uvant ed and un-adjuvanted influenza vaccines in
ferrets (study I and study I1). The tenperature
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presence of Brefeldin (1pg/ml) at 37C to inhibit
cytokine secretion. IFNy /1L-2/CD4/ CD8 staining was
wpmob/orored as foll ows: Cell suspensions were \REIIERI006/002836
resuspended in 50111 of PBS 1% FCS cont ai ni ng 2% Fc
bl ocki ng reagent (1/50; 2.4Q&). After 10 mn
i ncubation at 4C, 50 pl of a m xture of anti-CD4-PE
Fof 2x@ople athd irdiuenzaChis 20 tigaT mrﬁlgér’ﬁ@brepafanaﬁ&imdre%ﬂdccordmg to the

LSS T G s oy B by o

inflognzs i virugyinopegsn dnidi pulngatic lhambtatjedllaZﬁbum fluicat Eééé can be

acggéﬁlgtegﬁlg ga oéehﬁ?plﬂ%% IAF gw mr% EIC?n /&{n 6@%2%% tﬁey e AE@/ed from any

of (the Bﬁﬁw -geaartation LmchEdisT(Ds(ng/ fd¥)ie dedluteedo i groWethen Washor express

R T R A W L
virgs/nrigge foriexamateadasr kidnay@elisl suchSaaidDE Kadvade)ls frsmvd@sione of MDCK,

W‘:IJ?éS Pt@'%bﬁ%\ng@ %9&&339%%%5"%\%68% I%&lé: F@%’\?esr'g ceﬁlsndsuitable
pig( PGijW@cylt ary oﬂ)ner Bf&nﬂﬂﬂlaemuwa)awﬁﬂ@flbr tred bmguaﬂw of influenza
F cal c te on CD4+
vurlﬁ’seg)‘?%éc"ﬂ%eﬁu Ea:)jsels N Yia Ieo ﬁgs raﬁ,@sza ‘?—%'PP@H% HEAR Sqls &-9. MRC-5
cells. zsqtablaeqeél@ubﬁttatemanemot limfitedhita celnlinBssfor (ekﬂrinplé' @sitnary cells such
t Qi od rs to the
2 BhiRRSFuintryo 8fblas IR el iRk F Mo e us T ng
t he hemaggl utination inhibition test (HI) The

Th@"ﬁfﬂ@hﬂ \ﬁru%fanh?&} Fllu hic rﬁ)fe;%?ag%q el %)?E? Prod&ceé by any of a

ecific antl les to

numg%@‘gaommmﬁilmnbﬁabm prsicesseasetdr bkayople clm it (IRB@)cesy described
n fir

008 S5 RSB 8 B AT porat

Sp'ﬂé‘k’é"’ﬁ‘fdﬁt)dliqf?dd{sln@aﬁ @fdvql‘tb’dﬁ@rgwbtrmtmeﬂpesucﬁ as tri-n-butyl phosphate

or tRHyRIRR IS cor%ﬁ']%ﬁorpﬁvﬁh 'I*\A%%Emgk,éow{“l‘ﬁ? “fTW gn g he\”t%piﬁﬁg and this

sera were incubated wth |na|on uni
Progggshisi il | used 2 seme direductpn MM% e@ﬂtxﬂromdjttloglalgenwe‘row employed

incluae ré!e&!i@eﬁﬁ's 6|n&o¥ gmb RRRhEd GbiRfs ﬂQ %l“%)&ef?/?ﬁlé g@du\é@ Yeoxycholate

scor ed. WEr e expressed € reci
as F'ﬁ%’”ﬁ?% H‘s%elte"ﬂlnpuppd|55(ﬁ75slé¢<@r ponakest hal‘@n‘;b)b/eefel'e]lce Detergents that

caﬂ B@UQéd &éjsﬁliﬁm@%ems' |Hc§&dlé’6btlgﬁi§ q‘eﬂﬁg%ﬂt{; 3? é&gf llrlwelthgpar%womum

ra was 1: 10, an undetecta
brom"i‘eefcmaPtth'OB'C dsteigenis pdalaunfaifgisi taur@teaxyadiolatalor non-ionic

detéll‘g%hté;sskui:hV%r fheRﬁfeE%e@@@oé&nanetl @Jlr? (I'FR)YI N JIOO gﬁi %gz?mple in a

chal | en usi n

PfOF%ﬁS =9 '99,?’ dn d#névﬁf |abn%®oe A%nolg@cm |2@f 195~ w@mndbﬁrntoasN 101, or
condiSih@long weshy tweQs rﬁdr@@lé dmed.ion of data. Shapiro-wlk

test on each population (group) in ordetr to verify

the normality of groups distribution. Cochr an
Thé tellioRi8dest Qo 81 I

(Qz,ﬁépa nIOt hdg delsf f% v nSP It)é\bécgﬁﬁngwgﬁ@'d%?é KurﬂB V8¢ biftYehit filtration
an & SSRREatgRt ,sgqpsofsugheaﬁ,ayjlt ugatlon ultraflltratlon zonall
cenfrifadion HRD cﬁﬁ:?ﬁatég}éph'?idetzds Rirexe W ) 's%ge $ha %agetg of Mnatlons

416(?{ erature monitorin I ndi vi rrperatur
an 6'%%" thaetivagon ﬁ@P&ﬂanﬂeh@@ foemaldehymietar - rbreplolactone or U.V.

whlblﬁ ARyBe ERFisd %Uﬂbé%ret &Eaff ?lsggﬂ-? gL ﬁ@ gBﬁt%odwgrocég may be carried

npl ants were checked

°Utc%r°r |aoPatChoﬁomHyOB%rqroﬁsefelcponynms proeess. SAA emefesed splitting and

urffiBatfRin b H‘PM? }PH"YV%

P Net hemnédégj%rt?e ore gﬁgﬁta %EOSI%édgﬁrigEQr one 557072‘
cavity. Al animals were individually housed in single
cage during these neasureneqjs. 30 Tenperatures were
recorded every 15 m nutes 4 days before chall enge
until 7 days Post-challenge. 1.2.3. Nasal washes
The nasal washes were perfornmed by adm nistration of 5
m of PBS in both nostrils in 35awoke animals. The
i noculumwas collected in a Petri dish and placed into
sanpl e containers on dry ice. WO
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125. 2. Secondary endpoints For the hunoral immne
response: 10 Observed variables: At days 0 and 21:
wWaEZemionedraggl uti nati on-inhibition (H) and NPCAYER2bwdY2836
titres, tested separately against each of the three
|nfluenza virus strains represented jn the vaccine
Prefaiiied spiit fiu vageine. priigen praparations apcpiig isihe invention ggmprise a

resiisP afoditbi Fleeh 8 ahalor T hféﬁ )@ﬁ‘(‘)@ Féh‘ib\(mﬁ%hbmsthe bR”IUBEbN process,

separ at el y agai nst each hr ee uenza Vi

alt@qqga.tbgserrw leasadiftedlpr .tfi?lrt%cw@@%awt?@ é%ef\%?naé@r%sog the split
antﬁg@nt b@éﬂé\%yaémdlw S0MARS Vitb§ X100 PRédnE TTR&Preferred ranges

tres serum H anti bodi es with 95%

foréww ew@ntrﬁwﬁ@éﬂ@s? 98dano suiagtagisdn HisMeCHaR EPsragiton

Tw%@n 86ed. Q?W%fﬁb@bréﬁfeﬁ)ﬁ/ abtiut 0.190§  at day 21
Conver si on fact W th 5%@%’ at day
TritgePGHPG 0RA |t8|9 1r(z{f whH mo%p(rﬁ‘e POk Qjoa%/ o §4N)-Ser um

NI anti body GMIs' (with 95% confidence intervals) at

all tinmepoints eroconversi o tedflneda th
In SeFRasHb caTBbBImantc Hien Bl SARBSTaIES de" TSRt B9 Hnges Fom 0.045%
oo@% rwr/eaﬁe ahBthéEfs\égd:lﬂ'di drﬁHoUﬁﬁer@ntHéahnt?denC@Tpﬁfvﬁiédt@s a 2 fold
f or each cine_stra ** Conyer si on f

coyhiralsd B FmOVAIE) 455 HoTRSALED froacs R 120ty B dLgAs%-0.2%
(WAL aﬁ@'ﬁﬁéﬂt@ﬁetomul@a}{ws tinfedru 5%&&%aVﬁﬁrﬁUlﬁﬁor$Wﬁl&ﬁhb adjuvanted (or the
as the percentage of

***Protection r ?eflne
buv%rde.th?e@@"m PW‘@ AOY-um H titre =40 after vaccination
(for each VaCCI ne stral n) that usually is accepted as

|nd|cat|n 30. Fpor the. cell i at ' ne
ORI 5BEgh eB-BHsh S iRl R ENIERmR ONahde W RGeS from
0. doseﬂu oney vl wamh@esppemc bmbﬁdlﬁl@ﬂat @Bantijehds pevidkaas a 2 fold

L e

0.022p4 (wie) amf hatetht&e Ginfigd BV tirpes updrhiingd feaiuteion atithrtre adjdivanted
origin of thes nt i needs to be given/ expl ai ned
(°r§[3?gt‘#?rﬁ'ﬂ Eola}g Lﬁ’aj 'gen Whol e Influenza (wf)
antigen. 5 Deri ved vari abl es: cells produci ng at

ProfRiR)y e RGP P HeRet Mt BiosaE by (R of thomersal
or pyeferablpén thelab8encENFahiomEisul) Preferablydied tesulting thiluemeg paeparation is

AL 5B, BE B B BNA: Nl N b

cofifainszho rEidaal BbAEkgal. loglarticular douioflmenzatvirle asdpaidiiba cangrises a

Py o Bk P, of S s o

thibmersl @enéfadly 6qigahl ordess).rGiieeiticallythe Stablﬁmtloa&!fm influenza strain is

nme p e follown ara wi th 95%
PegRNT RN Ber HR P A L3N dafep . HhoB AP heClaB R ¢ SRR EHe (also
knbivh a6 ¥it4 M suceinatd, i.aNVESD). Saadi plepdsatibng aresmathodaysprépare them
ri an titres (GWIs) of neutralising
ar%HPP%B%'%&@QQP%ayS 0 and 21. Conversion factors
at day 21. 20 Seroconversion rates (SC) at day 21
de as t er.cent age. of.. vacci nees
A Pt epoRospien PRLAERLESR SiyARAfSal\Fan A bg i Wapfs from the
WElOmeasatheh@edistyain. of ity agpecpriatminfladrea seasatay 21 def i ned
as the percentage of vaccinees with a serumH titre
=1:40. The frequency of CD4/CD8 T-Iynphocytes

Prefegdldy ithg influenes pnmus eowvaatl@nmmrémmio%tr(edmﬁ cancpttlna/ eil-in-water
statistics

i nation ou
er?glﬂgrb&dmva%t[ﬁv 60n §;}/ SRYTP &P Ee\érbeﬁ g g\%ﬁred to as ‘one vial
appRegehi. dreeferdblyuthe2dal (ipfa) prediibd tsyrimde. Llleranaal(esfa)hvaremmdlment the
whol e i nfluenza (w0). Defrlptlve statistics in
i ndi vidual difference between tinmepoint (Post-Pre)
responses fore each vaccination group and each antigen
(pf, sf, and wf) at each 5 30different tests. A
non-parametric test (Kruskall-Wallis test) was used to
conpare the |ocation differences between the 3 groups
and the statistical p-value was cal cul ated for each
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10The size of the dianmeter of the oil droplets is

determ ned according to the follow ng procedure and
wandgenontése fol |l ow ng experi mental conditions. PUTEEP2006/002836

dropl et size nmeasure is given as an intensity measure

inﬂ@% Giths 81551’ﬁgya@§ g?ep%%%fogqg 2reat A u gr?‘e?% s% é’&]@ﬁc ddjuvant are

conﬁaJméobrmesiemteheorualhensnowav:als aendl sdromeddghoriiyntbef@B62r upon

s EERREInAL) B4R | RF5 AR ELak BRI ARy gt pramot
whérefler eaasine. isThe compoents vaccie fohe todatpdoss votungg we0.7 mi, the

con%&l-i”w 4 %‘?\ﬁg%ﬁs fl}lo %Xéﬁ"ip% ﬁ%‘scé@gmr gd Wagﬁrﬂ il\ilaét'étpvgli FO99K virion

U

antipans)i are resentedsin aamgavial (335 u) r(anmge@t cantaiget)l and arexfitied syringe

ol TN bt AL R RILABZED o o

the yisl fcontaismingwihe lcoberiiraigd tiwalaniZeactiyatedrspBOG0MBanRemplie semoved

fro%ﬁéﬁﬁ?ﬁ%ﬁr%‘;hg %Pl‘ﬂnég%l X n Nﬁth%%\@%ﬁts fg)g vyé\ébﬂay §érfle mixing of the

syridge.Hrios ko infeci@othe wsedzr@@dtexs cmmdlbu@nomtretm@cgarrp&@lle and the
e
vohﬁw‘?é"’é &)We?ltegﬁg)s?% r ac otoge ?)mg)%gé gt]uteraga%ﬁlvghteﬁ élﬁu'én% vaccine
canadfdat® correeporrdsab 5p@pl i cI e refractive index of 1.5 and
i magi nary one of 0.01 (the adapted optical nodel for
the emul sion, according to the values found in

Oilin-hatextemdsionHdljiamt t echni cal conditions were: - |aser
wavel engt h: 532 nm (Zet a3000HS). - |aser power: 50 nW
(Zet a3000HS) . - scattered |ight detected at 90

The ZdjuedQ 0dhiPositidd -of ttlﬂasmimneaﬁm eontﬁﬁﬁ an- oifimrvedteiomulsion adjuvant,

t Lc detern by, th 45 WD o o
preB Ry T o] EosiinsP CobistofeeRfh b a5 do 20% of
the naalsuofuemes 1@nd having omdmpmg@ofdumcteaiﬂeast @9 %cynivteasityshave diameters
ofl%ﬂ %[g# - size distribution: by the Contin or the

t

rc method. 5The Automatic Malvern algorithm
uses a conbi nati on of cunulants, Contin and non

In J}S?raiﬂ X‘ﬁ){/h i vaa?eb%?ﬁggslégl\@e g%l%\%‘ger {o%(ﬁpﬁg%%mrlust &;ion, the oil
phage s i emitsiont dyateks hao tda m!mMee 4 metabplisabil ¢il. . meaning of the
oSl 3545834 163 B B Do OBI ALy 8 Ee0 oo
capZple ¢lobsinl pesfeined BBG\Qetm&nl (DeBndsEBudaisl MeficZibRBtionary,
w53y 3800 U B39 53008 o, o
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).
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151 0.00 3 8634 150 0.00 average 8643 151 0.01

SB62+MPL 25pg (*) 8000 1 8720 154 0.03 2 8659 151
W®20081001® 8710 152 0. 02 average 8697 152 0. (PZT/EP2006/002836

Prepared as follows: Water for injection, PBS 10x

onﬁ)gﬂ\%?é}teﬁf’i\}lﬁ& éf’s%l%]rérv?ein AA drﬁ;ﬂ”%' i %@F%Sp o&dsted to be

e mxed
us@BI(}?@ladjuMaetczonmosltlag@(Eﬁ m%rwammuoze i s wei ghed by

the anmbunt of |ight scattered by each size of

particles in the sanple. This value is related to a
Surtalriytheda¢talelishigls iolf isairesdne irsemarheurstrofi 01586 te20% Yfinabewhcentration)

of ﬁwg rtotﬁwtfﬁ%‘ tné *r’hr%n %‘hf&%ﬁﬁ)osﬁg T@?efg%gp o%tlfi.gﬁgﬂ 0!% to 10%

sure o scat orres
of tthh é@tewwsne;fprqjhr@bbm@ ap emosetcm R % The: 0podfyins B vsiutg.
(Poly) index is the width of the distribution. This is

a di nensi onl ess neasure of the distribution broadness.
In 2 pevifistanbagierd.ithe metabplisatié 9itiss:res‘énbinc& firel aB®68&t of about 0.5%,
o/ &0 bee
194 333@:%22 s/c’sée}jhé ﬁél?)gﬂmﬁ’@?ﬁﬁ?tﬂmﬁ gtug%mﬁe’k%ﬁﬁg ﬁne%o%qespemflc
embb@wnwthmmw@omblecmh iagrasenion animal amomtm@g&%, M) 3.57% or 5%

o SRS ORS¢ o0,

dilutions determned to obtain an optiml count rate

PréfﬁJaHgsthe TR0 D%t r@mﬁgpﬁg‘gstgﬁﬁ cgnﬁe 2% &5l %’ﬁ/‘ént’l’bqug\l% a small oil

ane optlc S use e above exa
droRies gize & Heesubtiaigien; randealSuialdy tre dranwebs@same Dei lh.et faoge 120 to

75@%@1' mdfe H@é}hl@l?rs&es Qroﬁnﬁioyl%'a?)o'ﬂ?n n&(ﬂéﬁﬂ@ of. 'm@ﬁ p{eg‘errlég@ the oil-in

ysis in omatic (nmean 1 n
wa\% pgn@qaqoqtam%ﬁg propleisof Wikl geleast 70% by mtensrcy are less than 500

nm in diameter, more preferably at least 80% by intensity are less than 300 nm in
diameter, more preferably at least 90% by intensity are in the range of 120 to 200 nm in
diameter.

The oil droplet size, i.e. diameter, according to the present invention is given by intensity.
There are several ways of determining the diameter of the oil droplet size by intensity.
Intensity is measured by use of a sizing instrument, suitably by dynamic light scattering
such as the Malvern Zetasizer 4000 or preferably the Malvern Zetasizer 3000HS. A
detailed procedure is given in Example 11.2. A first possibility is to determine the z average
diameter ZAD by dynamic light scattering (PCS-Photon correlation spectroscopy); this
method additionally give the polydispersity index (PDI), and both the ZAD and 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.
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_ 1022 1/10000 O 1.5 0.01 158 139 155 143

1/20000 0 O 159 200 155 196 1.5 0.01 161 141 147 -
WQAIRG1®1a0000 O 0 158 198 155 - 1.5 0.01 16PCraP20002836

144 1/20000 0 O 154 185 151 182 1.5 0.01 160 133

T I he e obtain gq Ee Iwere n tkcoher ¢ f

g Renar e BanpieRuh Sl BBRoR F il e e ar, for
examplslcguleeteﬂol fsowelf kromunl saridi io fod @&npldlistibsed irbibe Msrek Index, 11th
SUMCTR T T NERT R ——
mcILﬂ:ieZﬁ-&tos‘ch/reln atigmésterl, usigosterol, al&ﬁ’zﬁ&)cfopmdrw aid eryosaigiferol. Said

StoJ 15 YA IBMESS SEARPUG! B ot S I OF ot volume of the
lmmandsgemloeco%ripbeltlmfbréﬁer@ly atrdnemsduny oNBa%h 18598 W), Rdferably, when

the &8{% @-Lod? geggl rﬁ Srreggrlltaiala%ne%mgfn o?%gtglve%n %Voezy\%nd 0.2% (w/v) of
the total volume of the immunogenic composition, more preferably at an amount of 0.02%
(w/v) in a 0.5 mi vaccine dose volume, or 0.07% (w/v) in 0.5 ml vaccine dose volume or
0.1% (w/v) in 0.7 ml vaccine dose volume.

Suitably the sterol is alpha-tocopherol or a derivative thereof such as alpha-tocopherol
succinate.. Preferably alpha-tocopherol is present in an amount of between 0.2% and
5.0% (v/v) of the total volume of the immunogenic composition, more preferably at an
amount of 2.5% (v/v) in a 0.5 ml vaccine dose volume, or 0.5% (v/v) in 0.5 ml vaccine
dose volume or 1.7-1.9% (v/v), preferably 1.8% in 0.7 ml vaccine dose volume. By way of
clarification, concentrations given in v/v can be converted into concentration in w/v by
applying the following conversion factor: a 5% (v/v) alpha-tocopherol concentration is
equivalent to a 4.8% (w/v) alpha-tocopherol concentration.

The oil in water emulsion may further comprise an emulsifying agent. The emulsifying
agent may be present at an amount of 0.01 to 5.0% by weight of the immunogenic
composition (w/w), preferably present at an amount of 0.1 to 2.0% by weight (w/w).
Preferred concentration are 0.5 to 1.5% by weight (w/w) of the total composition.

The emulsifying agent may suitably be polyoxyethylene sorbitan monooleate (Tween 80).
In a specific embodiment, a 0.5 mi vaccine dose volume contains 1% (w/w) Tween 80,
and a 0.7 ml vaccine dose volume contains 0.7% (w/w) Tween 80. In another specific
embodiment the concentration of Tween 80 is 0.2% (w/w).

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,
15



10

15

20

25

30

35

When using the cunul ants algorithm we observed no
i nfluence of the dilution on the ZAD and

wWQulog/dioggper sity. 20 11.3. Preparation of AS03 PCI/EP2006/002836
conprising MPL 11.3.1. Preparation of MPL |iquid

o 20 Tl 5 5 2008 W BT oy

therrtamomiwpalengfl alpheptodoperdliig wqdalbar! lksd thaprepatigsl pfd\ﬁbl@s a more

YT I T

exainplpet gilewel aif1%.he raw material, which is ready-to-use
for vaccine or adjuvant formul ation. A schemtic
representation of the preparation process is given in
Figure 2. WO 2006/ 100109PCT/ EP2006/ 002836 For a

b eo LILqU|dbqu r r
BB o et el SRt R 4 e e
Va@bieml’sobtheq:fresm im@ndioat s of the follow ng steps:

suspend the MPL powder in water for injection

5desaggregate any bi g aggregates by heating (thernal
In theepresentt inventienl uloe influenzzacempdsitiosi is ecapalb e rinddbihgnm improved

crA S IR BR8] AR |0 b bhchrhien amigon) or

anfigegicoc@mpsitiop taonipaeed fol therCHAd -qmﬂlemmm resparise rabteimed with the

t
o STREARY ok MGER 0 2 B MR AN Sogenens
adJQV%iﬁl('@er@lOIallaﬂ ra@rredéfm@@lp@m @bmmnslt@nbn (MPL particle
size smaller than 200 nm. The MPL |yophilized powder
is dispersed in water for injection in order to obtain
By aimiayese CPg Frgelhiimewse easfiopse iF rmseasmsthmnslmghet IGY response is
obt'él?x@@r BO&S hdmah nperi‘(félnt te[ff%?t é@ﬁ‘ihlﬁd&%ﬁ o?tt cggvzagféal ﬁmmunogemc

cooling to room tenperat ur e e mcro

COVBPQﬁtT@@sthaQ etk pbleinednaftar csimitistratisor efaﬁm Bzhree pmrﬂpositlen without
of | [ C

D
adrelntSératI@"t Pin@ iMHBURSIge pigrooMpasition g@rghrwgmra: mﬂﬂeruzadnmatar @ntigenic
pre%ﬁ?ﬁgﬁﬁ]ﬂwg%% ﬁlj&aéfbgf gl\g@; ags @? \&E@ pélﬁﬁ@l*dﬁeaéﬁ&anq cs)mprlsmg a
metghelisable o |amt@plzatthﬂ$ %lmaatoﬁlwher@@mdmmula@mgq@ent compared
to theTB&IongE wH(xEéc?ﬁfter‘ aqdngﬁkﬁéﬂoﬂtcﬁ%nQHmHﬂr%gémefcanB%{tlon comprising

nmeasured flow rate an e di spersion
an g'PU‘éﬁ'ﬁ‘zéqWLﬁn@hta'ﬁ*Qe@lCgpﬂﬁéﬁratifp@stbaﬁeef viicht He ureadjiivantagl. Such
forfLiRMor %IPaMté@%BMsI{/] rb%”ﬂjé%@leto' ﬂ l%@ﬁfuﬁ ﬁ’\ﬂy&%"@ﬁﬁ T 8?” response

anot her Ar oughout the ecyc a particu
Canaﬁteeqf&@tqca?n eﬁaﬂw@?a epitppen ereﬁe@tgérbv MHGeiase llntecules.
|nteract| on chanber used is of the type F20Y
Mcrofluidics. As the mcrofl|luidization efficiency is
PreferaRléasaig imiaunclaginak rpsranser ieduced by pat adjuvamied split influenza
co i
l’_ﬂ}pd&%ﬁﬁ‘bﬂ%é lrmﬁegﬁé!séﬁ@ inehfi mqn@qé?%&rat egﬁrﬁ}ﬁﬁ[@gc?g response

he tinme required for 1 cycle is cal
indigeck B 3 eI TLACiYRI9d VUPRReeCaTE ORENB vatsing, curkchsi sub-uni
infliérzalvhedind i WhdIB RALERA Wik Dadigdeer for injection just
before introduction of MPL Into the apparatus. One
cycle is defined as the tinme (in mnutes) needed for

In getoulp that nMC&x@ﬂ@N@[Q -« |ﬁ19r09@§€lﬁnﬁ-€elh We5%se is obtained

rgaratus The tine needed tootalnncyc es
i g igypupelogicaly UBPYIMeR :PalieRt, dgard iPeljenst whviplis tsgranegative to said

lnﬂlﬁéﬁz)i vi ru&'dPVénhQérﬁ‘ 'I(H'Q éé?oﬁégatlsﬂl g Hé‘Jfﬁtéerreséﬂi 0F¥§|P j?%tléﬁt having

ted accordin ni mum anount o
nevaéfacsa rﬂ‘g Wﬁormgmgﬁ?rqaﬂ%l negye’ M@na%faélierr@@vely, having failed
equi prent and interaction chgnbers used. The total
anmount of cycles to run is determ ned by the result of
a particle size neasurenent perforned after rimr,
cycles. A particle size limt (diin) is defined, based
on historical data. 35 The neasurenent is realized by
photon correl ati on spectroscopy (PCS) techni que, and
dii", is expressed as an uni nodal result (7-\ Under
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WO 2006/ 100109PCT/ EP2006/ 002836 Water for injection

Ad 320 pl pH 6.8 +/- 0.1 x concentrated p= KH2PO4,
WONRRHR@409 NaCl, KCl-HCL **MPL is either 25 pg POIT/ERQ0(5()02836

per dose 11 3 3. Preparation of AS03+MPL ad| uvant ed

roach l.ation c
to Y%‘%%‘ngtgr &d fr oéﬁ %gc% eﬁcguéﬁfpogzﬁew PR n'a’pﬁo“ﬁgl §D4 T-cell
impune ¢erpoaseds abtaingdninan amhigeoN rmle@ﬁrsalbjeansumtahs taheelderly,

o 06 558 0T} 8 A Vo B £07n i

rlSipm@dleeld@ddlaen {loph dsis adiit)eommchitiamtier the @ge bf fwee

AB825- adj uvant ed i nfl uenza vacci ne consists of three

mai n steps: 101) Fornulation of the trivalent final
Theimproyed €Dd dneddintmatnedesyarish ondy leelpspeasdd anthebsiringiie number

P f th
o PRl T B B B R P 2" | econst i tuti on of
tFOh ecﬂsm?emmgwdjammbeﬁfSMﬂtc@/}dklnEF @Nf@klg nne, IFN§ WNFa)
or all I Na u
adj g%jlé,p{o %ﬁ‘gﬂt h§'54 a%ﬂ%‘?‘?fgf&ﬁ’e@sﬁ't'-aﬁ F{&Faﬂ\:é\'v)
v»ol cotepraductriget tdaeﬂe-zmmb viBkh&SCBAG., hﬁﬂf@le‘N}} the

?ntent measured in each nDnovaIent bul'k prior
t*h ecq I§PrRAUSINO G leaatd Fbin and eaether cywasinenit--2f TNFD GOMOL)

ﬁgﬂeﬁﬁﬁgﬁﬁg@fgbgﬁéﬁ@% @?&k@g%gé‘%%m IFNY)

a-tocopheryl hydrogen succinate are diluted in water

Thér@rwdl %Q%\’%d CTIB? 1{{5'"9@/@91%0 %ér@ee\gh{fﬁgﬁe%rlégucr%/ Qr'%}’v of the

| edoni a, are
ab%’ﬁdﬁ’é@‘é‘?%ew*y tlﬁ Inu@ dghien antaeint é@loMngn@irplhBErpﬂlmt ef the adjuvanted

corﬁbﬁsﬁt@h%nﬁﬁ@d"ﬁ the BARfAsRRion of thd QR a?ﬂ]%)nt?d n?pczlsm%;' ypically

a-tocop rogen succinate solu
at gt Qae; Pre@r@blw?\lnq@l the §ve conditiuag HRDiionad HareimMbick ROMUhe fulfilled.
In &9artRAkaM r
n ,ﬁ:g af teg?ggﬁrge}ns?lhe]% ndugwgcélfw%tﬁé )%91%[(3189 a\ﬂlpg§ éb:%gsent at a
highgf\pgnoynt inbe adiByanier @ratip epmpared o Wie ysepditivaoted ratt: ai ns

(H1 N1, H3N2) per ml of trivalent final bulk (15 pg

A strain /380 pi trivalent final bulk) and 46 pg

Therwmerpvgi <¢lP4iTheglly immungy regponge sctqnéanred/ BBGhe| adjuviandeinfluenza
conpgoRition Dbt khe ﬁ%gé‘\’ﬁemv@%nt 'rﬁ’%/_ He ﬁn@éﬁiﬁlymﬁg%%egﬁerb%lng single

the mxture is stirred for 10 es a
admigigisation: Jihe. single slose @@ptdash vall beoexiemels relenanbicl example in a

rapidiyl 8vo’m(i’g laﬁtb%ék”élf‘déh% Iﬁfce?'trai?r Ei?@u%stérﬁaa_%'&d?ﬁiaﬁ)h?&ktﬁg elderly

usted to 7.
POPH%%% M theicase OBMH%g&h"CHﬁﬂ (Rpove 9iysargd poeowina grefvabtinated for

the ififst @in{é- éﬁalrf‘st flLubkzal ¥RSay bd E@;nefﬂéf 1o acﬂ'h fr%ferg\géld?ses%ctne same

s a vol ume of

°°”Z-R'98F'PF ?fff)fhat spesondee %%W/@Pﬁ@msﬂgn (still considered
as ‘Ebmpaéli?dd o fitdt vASEIRAtRL) rﬁ%} By aa@]?nnhé’tb}%da&mﬁ;/ﬁhé A%ty primary

uvant cont ai ner. he adjuvant

'm”mnspéﬁ"éganﬁ?y arﬁdxﬂsng?dﬁﬂuﬁ‘t% eRARsEn ehvpisalsHBe %&mhél dose of the
cor{paeitibe |Wbrﬁeeféw Wwéekblodabdlit v§e33‘k '

1. 3&}1{@{ d ol d_concent ra?fe%mg@h émggé ?B?léé gr % Plleeks, 5
WeesPs Ut Se'&soafi?r é*@ﬁ]féréh‘f@s&t kuheimprimgdhe immiResystem in unreSponSIve
or podiheRspeiveihditidagss2 5 bul k and MPL liquid bulk at 1

nmg/m . MPL concentration will be determned so as to
reach a final content of between 10 to 50 pg, suitably

In ar epesiic2 pgbdemherdtl NAE  BUNRBIMASE! & <ERS SmmlAS éﬁlé(téUn’?posmon
is.stirre 30 m nutes at roomtenperatu?

altegraively, of saanPU@E/e@dwsGa@ imptpved \B-memaenoiqel seemNEe Iru) patients
M/ HCI (0.03 Mor 0.3 M. After another stirring for
5- 30 minutes at roomtenpeyature the mxture is
sterilised by filtration through a 0.22 pm 10
menbrane. Sterile inert gas (nitrogen) flushing is
perfornmed to produce inert head space in the filled
containers during minimum1 mnute. The sterile
A503+MPL adjuvant is stored at +2-8C until aseptica
filling into 1.25-m sterile Type I (Ph. Eur.) gl ass
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WO 2006/ 100109PCT/ EP2006/ 002836 Preparati on The

manuf acturing of the ASO03-adjuvanted influenza vaccine
waanei@ne of three main steps: 5 1) Formnul at i AECTEP20($02836

trivalent final bulk wi thout adjuvant and filling in

the antigen container. The volunmes of the three
adminirierar avith thelakiivanted ragwaogania eeMPRition RosmRarerkipsitie &tmemory
cell Vésg@ﬁs%hlnﬂﬁw ||ﬁc§1§ld§’élé R n{u%d WhttH@ uhQfd W!aﬁtgbl QdrdBSition. An

target volunme o Concentrate

'm@ﬁb%qalﬁamémm el despeape ﬂé 'ﬁfﬁﬁd%d ﬂ@ emeqrk talr inceFasqddeaguency of
pe@&er&T rIdlchi‘PB )S[rﬂ'&{?)c?gg c8pde Qpalﬁéﬁéhtlﬁmrl%%n%lé@ﬁéé@étﬁg plasma

re diluted in water for injection.
Celtéom%h@fﬂtw@é&W@@Wﬁ%ﬁ%@e@%rﬁélhﬁ! Wmfé%ﬁr%dlﬂerem'ahon (see

Ex§ﬁ1£)@'s'écﬁ¥rPaé‘§nﬁethoa§‘gf B ?81' BcfllsFhansgpng -) are then
succeSS|vefy diluted in the resulting phosphate

buffered saline / Tween 80 - Triton X100 -
In @ étmqgmréﬂecm’ @%@%éﬁ'%b%ﬁ&n%n%hl@‘fhé Eﬁnﬁoﬁhon%? the first

Va‘PQW@ﬂ: adl‘S’@Otethq‘ﬁ nomg@swr@@e '“Mt B@M?&CW FQSBHn%J 100

and 200 pg/ mL a-tocopheryl hydrogen succinate) in

order to have a final_ concentration_of 60 pg HA of A .
Thgﬁpgpq?gtq)g@ve,ﬁurgqsuigly {paind dhatra eRMPYsItioR emprigha 14y inflyenza virus
or Sdrft@érﬁ]c/ 6{59a|‘éhoﬁ rthé’r@bﬁ'?érn‘fuld?@d vt léh Bith-WkeP Serhifsioh &juvant

strain B strain /250 trival ent final

coBRIRNG aBRIRDEIERIRIPh > AIoEH SAh (anBRbY APRRCBIRY A gmulsiying
agahtxnsuteﬂeétﬁeshIprrémdmfgow aem FEsporses iatar mﬁ@a&ﬁpr@me@ human

After 20addition of ast npnoval e
PoRYIAlRNe SSghe ﬁpppqain%havterfée”tﬂqs réteéh%‘@kaé@"%.'ﬁ‘éat qriﬁ gipdle glose of
the/i mﬁnur@gém@ﬂcbmpbﬁorﬁq P@%flﬁiﬁtﬁ)d E? \d@éoﬁ?lbbd frit th@'lrluvbhildﬁ iapable
ant i is aseptica illed i sterile
of |pl‘%\fl(§ Shﬁﬂﬁf §9“E%(8F?CU?%I a%@ﬁ?%ﬁsﬁa by §2? &?He'a%I m?}/dp ection for
|nfmléﬁiaa%cé|38é3 muow@alrevaebumh §5i2ﬁ;t H’rﬁffti@ﬁﬁa’it ihoa %ﬁmtaheelderly

on erile [ 1 n t.he a ant
poRARLR R Boe Jo6 EoFaIED wihiane aprifenigs 1G5shas Wgathe. The
cIaTm&ﬁﬁdj%Oaméd orsRehtivh thas 4iddbedr able tBBﬁdLﬁ'ﬁédalbufuﬁr@f/ed B4 T-cell

e reRpreasRRR. BISALERCSPRPARely Mt SaPeY ih the un-

adﬁrv&rﬂ@@ Ifthmmdtlon This Mdmw@rﬂlfoe bs&b‘bc@fﬁdamuﬁarﬁmﬁreaséd responsiveness
ses:

hase
unB VBEaatO) Aot ViR dristiz SniSkt, Bhpore. deitberore, tis
mayhalse t(e%éébciatdda{NltNd urB$-respoRsiveNeks!r ie.i & higher rapilityf @ respond
t es at r ? eﬂ)erature Enul shfl cat "ajln:b ficial i
agf"ﬂ% ‘faé'éll ipflyenzaisTeinpe This ndpByest {egRoRss BA% R espepially beneficial in
an&m%mawohmmrmeed auees pbpulhﬂitm sudhearsamblewerlyrmjmmtiomf(aayears of

aggir%{qﬁfﬁll%u'? tr:P (()[}1?500%6 PE‘? di tu F'é‘{ ,e,f%f]f' pgﬁulgg? heHNs {Rgy result in

redutthg2fé omerpll mbhtsidityessdl monraglty3r5[d-lamcspl’eeémmg rentergeridy hdmissions to

06/ 100109PCT/ EP20Q6/ 002836, St e filtrati
nobet B E0SURUNG 0N OISt STGPTA eqinsger 1 abiely 4Pt to the
infantCpapRiation (hehday ar}eaa;n drdfdsrablytberdvd 2 ybarslof aga) Fuethemsore it allows
. store rigerated cont.

B b Tiel HRbRie b e SRR gy find ¢ Bunillaresspbone vear
afteh ¢hed @stl vacdinatienptormpare$R6 2he maspinea ifidutatl Wit khe un-adjuvanted
for nt,ual ner for at |east 15 seconds. 5 All quantities of

&881 ents given are for the preparation of 50 L of
enmul sion and are given in volunmes. In practice,

{ i ghed t aki i.nt o nt.

PrPPE e el 8 R e By SRS B hf g R LiBl mmune
red¢ponde obtametiimah uopnmed subjar, iofoltdseh&BBRcEMIbIE anss-eaative CD4

follows : 10 Table 5 Tween 8Q 1.8 % (v/v) 19.4 ng/m

Squal ene: 5 % (v/v) 42.8 ny/ al pha-tocopherol: 5 %

(v/v) 47.5 nmg/ Ml PBS- nod: NaCl 121 mM KC 2.38 niM

Na2HPO4 7.14 MM KH2PO4 1.3 nMpH 6.8 0.1 The

sterile SB62 bulk emulsion is then aseptically filled

into 1.25-m sterile Type | glass syringes. Each

syringe contains a 34 % vol une overage (335 pl total
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B/ Shangdong/ 7/ 97: 15 pg Fluarix Thionersal content: 5
pg In pre-filled syringes of 0.5 mM WV HA from3

WO pob/aene% strains (total HA = 45 pg) Fl uWV PCA/E¥RMM6/002836
Cal edoni a/ 20/ 99 (I VR-116): 15 pg Al Panana/ 2007/ 99

T HefBeriesPorde. in datdlfr, tne A LAP B P Bl £ fifetsp jngreaped. By

CrGSSH%adtwenCBMra{qumeaza nedaniiOEl Ticoll ddrgétihg—shtbe @pitopes between
'”ﬂ%'%a TR A303 Al New Cal edoni a/ 20/ 99 (1VR-116): 15 pg
Ananar 2007/ 99 (RESVIR-17): 15 pg
B/ Shangdong/ 7/ 97: 15 pg Th| onersal content: 5 pg

Usl%ly ﬁ%ﬁ% Cgﬁ@ﬁﬁéﬂ#ag&néé gﬁ\%n gé@t gﬁ%p%:: Qﬁesc\[lrrmg "Q%ins of
|nﬂ(|@1zg| \diis ubatmaaypatmma@gmtmmé' kvé swralac antgeniwecharacteristics. When the
mfé%ﬂ% Rbl&tu?hﬁ@ ‘n@lpér?zgu§ﬁ.¥hﬁl§4 Yinb&habiE nflgddt gﬂagggg \%Lgm 8 4 point

arm e vacci fees were 0
muigtior @F gn fageunailatiaresftpoBd mritatione sesultinglin apyincogid abanges in the for

ot ARSI A8 ) PRI Dg T Sy e
kuﬁasiam)éhe vadcirg: mgy il prayisiel sonie protexdiah t althaugho ttahayoénly provide
|Imliéb8 %ﬁ?ﬁk% 6@@ E/nér%’tgg@Sh %Wma?t ééclléﬁg i %%ijgldﬁgéds by prior
|hf|@qr@gpnf§gwpn5@' \@g@p@t(r,qrs Antigertiae difift wwspcg‘rsthlmfor “Eheuaiwmiemlcs that
occtB Buig ﬁw@pérfb‘eﬁhg%@\@o@bgﬁﬁ@? %%ﬂEF 1857 VEBB{:hem 56, 365-

vaCC|nat|on was aﬁ ard eV|a
394¢ The pdyetionof crse- rmsme &8¢ Teellsquendas afi addiidpat advantage to the

corgétr%nltﬁgﬁﬁf Q%%{%&S@a%Q?ItWﬁP%|§§ %Ls'sae %SOMB%&@;? in other words
Prowﬁﬁ)mBmlﬁ%thetﬂﬁologowefecmu@ infections cawsesdjyiavcirautading influenza
stréM WhicARO3 vﬁﬁé;'rnts(é €a @ﬂﬁ) Gfl th&} Ig!arlﬁié A&l ¢ cfrﬁénﬁécf‘ﬁﬁﬂe wﬂmggogemc

he study populafi on, . peopl e aged ove
t@n jﬁpﬂinaa/ bpnﬁw?@@gep@s tvthneﬁm toirculgiing strain is difficult to

proBQgQﬁé PO4GOHGE ﬁg&%% ngglﬁag&llﬁ\:@l %ﬁ‘de?mg the use of a drifted strain a

I munogeni ci ty ggr ornmed on eto vacc
workiggtematiye. T@lSlmaHa rba|adea9@usmﬁrt§@s®owqi r@crecu@d a first and

a s@&&ﬁd@é&ﬂaﬂ@n %Vé’rﬁﬁhohWa fy%éf’%ﬁéﬁ érfbdﬂw%eﬁ*ﬂ@é/nzﬁhsqram in the

S03 adj uvant ed vacci ne, ['ow ng par anet

'm"clwoeﬁmg SOMPASIoR HRATON At %coacﬂ wmmz@mas cudiridt \ananbstram of the
strefRGebd if 4R EBRosioR WBed fOPRRITREIVaEcifRRYA, L1 tres (GMTs) of

H and NI antibody titres at days 0 and 21

Geonetric nean titres (GUIs) of neutralising anti body
DefetAidrEst cPdsstaydive ODIT-8dils bty C4eMUBEP AR INFBSS \/aE' he

at day 21 defined as the percentage of vaccinees that

have at least a 4-fold increase in serumH titres on

Folldﬁ/)h éla@gﬁﬂafrﬁglehp lﬁ*@én?a vab@RY edhiRBirdiRmt ?3 S‘Né%ﬁ(s)daﬁ‘nere is a

ined as the fold increase in serumH

SUbaWt'g'l'“E@ﬁﬁ%r"édh? 6ret§ta?n<ty of geriphesa WaediGh4 éftcreél$ esponding to
ant@éﬁi&%ﬁblnoﬂeb%ﬁ& @bhdl@ylrt?sloﬂéﬁh't %ﬁﬁgéﬁ tI‘ieﬁ‘?s HS%G%EBG’Q% the one

VaccCl nees

progent e (e (AN AP RMMA/B007 9% JONS cAia)ibw Qalsiopia/2Q9, B:
B/Sﬁaﬂgbkhgmgfﬁ) ée@ﬁﬁanﬂl@ll?ﬂ%o%ﬁérab‘e |ﬁ&bé§@|ﬂ'fl‘*e‘é|u¥%égrba%5bé’seen if

8 QvgllnTab for anti antib f)
perip era lood CD4 T-cells are restlmulated with influenza strains classified as drifted

strains (H3N2: A/Sydney/5/97, H1N1: A/Beijing/262/95, B: B/Yamanashi/166/98).
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20 Pre -vaccination GMIs of antibodies for ﬁ” vacci ne
strains were within the same range in the three

WQrooGp@109Af t er vacci nation, anti-haemaggl uti niRCT/EP2006/002836
anti body | evels increased signifi cant I y. Post

trend for er s of H :
I RrRSsy PR BdEofs TENE o sEEed Nete s srains
claggifiedt| asashit sfrainmp{HaN2: hAiEglhgaprH/HW\(gﬁtQﬁQﬁg}/H ’\ﬁldofrgla@%/%) by
rou n e u
ex é’?/?_rl_wgbe g&g"\ﬁ@% %Eg )95%6@19% gfo?]Rvaa%{npeg@ngS%
LL UL A/ New FIuASO3 Pre 49 25.6 17.3 37. 9 Cal edoni a
Cd;gﬁ-%él}lé tﬁ%t(egglég@to é?gc g%&g%&ﬁn}ﬂ@%@s gﬁgfd %ﬂg{enza;s;réms have
beef named 1 ’(glezgre@ent Rlo¢aragrit1 oradd-b3&iva”.90he 2djdvahted influenza
copEaicHEBad bHARRBI Re 4R thE- p?es%nt lnventloérh have been capable to show
heterosubtypic cross-reactivity since there is observable cross-reactivity against drifted
Influenza strains. '

Consistently with the above observations, CD4 T-cell epitopes shared by different
Influenza strains have been identified in human (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 a specific embodiment, the adjuvanted composition may offer the additional benefit of
providing better protection against circulating strains which have undergone a major
change (such as gene recombination for example, between two different species) in the
haemagglutinin (antigenic shift) against which currently available vaccines have no
efficacy.

Other Adjuvants

The composition may comprise an additional adjuvant, in particular a TRL-4 ligand
adjuvant, suitably a non-toxic derivative of lipid A. A suitable TRL-4 ligand is 3 de-O-
acylated monophosphoryl lipid A (8D-MPL). Other suitable TLR-4 ligands are
lipopolysaccharide (LPS) and derivatives, MDP (muramyl dipeptide) and F protein of RSV.

In one embodiment the composition may additionally include a Toll like receptor (TLR) 4
ligand, such as a non-toxic derivative of lipid A, particularly monophosphory! lipid A or
more particularly 3-Deacylated monophoshoryl lipid A (3D — MPL).

3 D — MPL is sold under the trademark MPL® by Corixa corporation (herein MPL) and

primarily promotes CD4+ T cell responses with an IFNy (Th1) phenotype. It can be

produced according to the methods disclosed in GB 2 220 211 A. Chemically it is a

mixture of 3-deacylated monophosphoryl lipid A with 3, 4, 5 or 6 acylated chains.
20
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Fuarix Pl (day21l) 49 366.1 264.5 56.6 40.9 59.5

WD 2006/ 100109PCT/ EP2006/ 002836 Fl uW/V Pre 49 296.0
WQ04/1602@. 6 Pl (day21) 49 25.8 205.4 37.1 PCE/IRQ006/002836

165.6 18.0 236. Pl (day21) 50 116.0 B/ FluASO3 Pre

49 27.5 19.0 39, ha don Fuari x Pl (da 49 317.7
Prﬁ%éa.?ttiy 44 e§°"1ﬂ°a‘3w '3 et iventiop sg@a"\éoar?w BdyMIP). is used.
Sradll Raiticle 3[B-MPL B&S aparticle size such that it may be sterile-filtered through a
0.22 um filter. Such preparations are described in W094/21292 and in Example II.

3D-MPL can be used, for example, at an amount of 1 to 100 Mg (w/v) per composition
dose, preferably in an amount of 10 to 50 ug (w/v) per composition dose. A suitable
amount of 3D-MPL is for example any of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 pg (W/v) per composition dose. More preferably,
3D-MPL amount ranges from 25 to 75 pg (w/v) per composition dose. Usually a
composition dose will be ranging from about 0.5 ml to about 1 ml. A typical vaccine 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 ug 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 Mg
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 pg 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.

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-o-[2-deoxy-2—[(R)-B-dodecanoyloxytetra—decanoylamino]—4-o-
phosphono-B-D-gIucopyranosyl]-2-[(R)-3-hydroxytetradecanoylamino]-oc-D-
glucopyranosyldihydrogenphosphate), (WO 95/1 4026)

OM 294 DP (3S, 9 R) —3—-[(R)-dodecanoyloxytetradecanoylamino]-4-oxo-5-a2a—9(R)-[(R)-

3-hydroxytetradecanoylamino]decan-1,10-diol, 1,1 0O-bis(dihydrogenophosphate)  (WO99
/64301 and WO 00/0462 )
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Pre 50 32.0 20.8 49.3 Pl (day21) 50 195.6 135.2 282.9
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mlerﬁ’i Ndu;ﬁép‘ildéf(MBP?‘oﬁlﬁgrdtélﬁ of’n%%ﬁlkeﬁ@ry gﬁ’élﬁal oy er si on
or is largely superior to the O fold increase in

GI\/IT requi red by the European Authorities. The

An%ﬂe@@uﬂ&lﬁétlhﬂmnbé\ﬁrﬁ@arﬁteﬂ ]E8Mh ﬁlEeprﬁéé?ﬁ%\t'érﬁan Q§ QU|I A and its
ects with a serumH titreon 15da

deBtAtEs. QA fica SIRAN PrRRRrRtien isplgteddam éa%m(tm Aﬁ@écmtr@e/ﬁuﬂafa

SapdfartIMdinaddid WaRURGt RRdcieat B?@éll@gda%( etSaPfin 1974 (“Saponin
anti bog‘r s for all strajns A

t 21,
adiypRis Y- iy flie gesagntp N'ryﬁ‘ersphwe Vgt 6ﬂp§er‘Qﬁb¥ﬁ”5fgﬁ Bglin, p243-
258&&%@%?&@% Adivityt hleurﬁieﬁfﬂ%@ﬁiéhtsVder{ﬁl Ahbw Béen |l38|ated by HPLC
r ot ect.i.on his neans that, nore tha
WGl PG ARV U R by SSSOEIoL I OULA (BB, § 362 279),
fonﬁs?@mw QS_?_Q@IH@BZ'IO(G..@ l@b%%@t@ﬂ% asRIrt ) t({i@-Q? i & Ratural saponin
r superior to the
deBut g s Pk o' Cltlaiaogarina el e ingysss 6P Groytatonic T cells
(CTLs), PepLdiatdanars predorhin@ntdyGo aatibotly répohséd 88d isTSreferred saponin

roconversion rates resent the proportion of
in @ﬁb‘j%k%%&ﬁ% Hreﬁf’ntl”é%i'org four-fold increase in serum

titres on day 21 as conpared to day 0. Overall
response r tesfo three strajn re essent
Paéthcﬁgﬂ P ndlons o desti Bt bo Shedned WA reps Beguadreferred
the¥e fomudations @ tHep chuipyecstetdn| (wogfs@sv@@c IThe s&b@mhsiformmg part of
a _seroconyers rate greate
the_%r&sggéqvgnﬁ erﬁY)éﬁl' {hpg fnemt ||gw§[eu&{pu?stl @Ié %5 1%10)
seroconversion rate was greater than 50%for the three
roups,. Tabl.e 8 2006/,100109PCT/ EP2006/ 002836
RedaPefRtion 207 SAMPar BloBHRRAIRY EaPOetal (ossing camppsition)
factor EU standard ( >60 years) > 60% > 30% > 2.0
[ ai ou 0 SYC1 950 (S
%‘ e&g(?é%i% Fg%seﬁ{i’g@"ﬂ%?@r eégt wga%l'“'f']'e%ﬁ antigen in the
mahtfeié . 6f] aCahfedona amqumagenic %nﬁﬁsnﬂmﬁ g6r tewd@ciBdtion of humans
pr(%%qaus[;y g@?lleg \lllg{l'%%g'\f %B%a %lf’us‘; I artt@ealclpge%ratﬁng%ﬁ% or variant
thdfeof féBllBated with an oil-in-water emulsion adjuvant comprising a metabolisable oil, a
sterol such as alpha tocopherol and an emulsifying agent.

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.

The immunogenic composition for revaccination (the boosting composition) may contain

any type of antigen preparation, either inactivated or live attenuated. It may contain the

same type of antigen preparation i.e. split influenza virus or split influenza virus antigenic
22



10

15

20

25

30

35

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] 65.3 150.4-78. 3]
Wa2m6/1601® 11. 3] Flu WV 50 90.0 [78.2-96.7] PETICEP2006/002836

[41.3-70.0] 6.4 [3.9- 10 4] B/ Flu AB03 49 100.0 [92.7-

73.5,%58.9-85 1] 11.6 7.2-18. 6] shangdon 100. 0]
prenanation,ihergolgg o[egxgrlq;L gg)ugjlecglgA,gnfiM @ul@-yn%]vaggngora virosome,
as|the ImhGn&denic Gomposl'?in u\éy&/for the Bft 9&130@1&1113@ A’dte?rf&t%ly% Boosting

- totai nunbe

cols g e G2y oRBHAGL1% HPe of Alensseaind o fbIt Ylusrzays o spit

infuehz Uit @itigBhie REpLAfich 10Erebl, 220NhdIO NS 8 pudtidd It-lhraﬁhg NA (sub-
bvacci.ne strajns i nstghe Fl uAS03 and Fl uari x gr oup

und) VRGRIRFh Of e VEOSRES. dBAR tWe'i‘eregpf%fth@Ef%tdacﬁ'@?U@'bn -'Erﬁ’eboos"'”g

cofripdsifibrx @apupe aadjut/érﬁed_" gVHh- ékﬂj@\ka‘hted TiTRe CORMBUSARED boosting
factgor varies from6.1 to 13.6 according to the virus

cogppgifion May bo &R (OhB'X®T'ﬁf"§P8@1%’P§|"Ebtfﬁmia9@tlbfly| Ehe formulation

cohl@l’r%ellhyeesmagﬁ\)af&d 5Qlit WitRnZarflighfd PrdpRfdLReM e \)@N@_) recommended
required by the European Authorities. 10 At day 21,

Str?!ﬁ'éog,ﬁﬁe@pﬁpﬁpé'éiel'ﬁfﬂﬁné@ 8%5°R- t he three groups ranged
from88.0%to 100% for the different virus strains.
This rate is _largely superior to the ser fprotectlon

Acpaicinl InghpEefestedianeRpdinentge Byeyiotryoveies iobgIugeiobn,

b¢a taRanffieh2PeRR Nahhgdnid preparatidithbhiof apbudy, the
oco version rate was %reater than 50% for the three

g "W@Feélefn YAPHHLEE ates for the three strains
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ant i and, Tabl e 10 roconversion r
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Titres of neutralising antibody against the three
i nfluenza strains were neasured in pre-and

In ;aospecifmmﬁlb@:ambmn e rrﬂ'nuﬂ'cfgénfcod:drﬂydsngn [or %vabamowe(@%o called
I C NEQA

ey cHY < DIARIGoPREORITH S80E BN dathed=r Y, ar ntigenic
preé2odtiot! therpbfamlﬁiﬁld sharst cudaNIGD4 }D{@:eﬁ epitepid ﬁ\@th\tﬁé #ifl0énza virus or
[ t he [ a .
anfigor i prauer fierse! Sood B 450 trebacsiRatorn A &eidnbi RO T S6iFeptope
is tritérded tonneh&yp@:ihdes;’_ﬁa@.readeé/ﬂond)pys ronf dlffeteatbnmaﬁivﬂﬂ;h can be
rec?’otgnlsecrf byThe sa?mg Cmtéemgé/e ga?nup?es-réfrgeggribgd'e7pltopes in: éelgﬂer Cetal
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 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 bivalent or a trivalent vaccine, at least
one strain is associated with a pandemic outbreak or has the potential to be associated
with a pandemic outbreak. Suitable strains are, but not limited to: H5N1, HON2, H7N7,
H2N2 and H1N1.
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GVr C %95% d Val ue 95% Cl LL UL LL UL
A/ NEW CALEDONI A 1 PRE 49 46 93.9 83.1 98.7 106.6 716
WAA06/600109° (D21) 49 49 100.0 92.7 100.0 870. 2 PEOEFP2006/002836
1244.3 2 PRE 49 48 98.0 89.1 99.9 115.6 89.4 149.5
Pl (D21) 49 49 100.0 92.7 100.0 955.8 649.5 1406.5 3
PRE 50 46 92.0 80.8
In another aspect of the present invention, there is provided the use of:

(c) an influenza virus or antigenic preparation thereof, from a first influenza strain, and
(d) an oil-in-water emulsion adjuvant comprising a metabolisable oil, a sterol and an
emulsifying agent
in the manufacture of an immunogenic composition for protection against influenza
infections caused by a influenza strain which is a variant of said first influenza strain.
Preferably said oil-in-water emulsion adjuvant comprises at least one metabolisable oil in
an amount of 0.5% to 20% of the total volume, and has oil droplets of which at least 70%
by intensity have diameters of less than 1 um. Suitably said sterol is alpha-tocopherol.

Typically a boosting composition, where used, is given at the next influenza season, e.g.
approximately one year after the first immunogenic composition. The boosting
composition may also be given every subsequent year (third, fourth, fifth vaccination and
so forth). The boosting composition may be the same as the composition used for the first
vaccination. Suitably, the boosting composition contains an influenza virus or antigenic
preparation thereof which is a variant strain of the influenza virus used for the first
vaccination. In particular, the influenza viral strains or antigenic preparation thereof are
selected according to the reference material distributed by the World Health Organisation
such that they are adapted to the influenza strain which is circulating on the year of the
revaccination.

The influenza antigen or antigenic composition used in revaccination preferably comprises
an adjuvant or an oil-in-water emulsion, suitably as described above. The adjuvant may
be an oil-in-water emulsion adjuvant as herein above described, which is preferred,
optionally containing an additional adjuvant such as TLR-4 ligand such as 3D-MPL or a
saponin, or may be another suitable adjuvant such as alum or alum alternatives such as
polyphosphazene for example.

Preferably revaccination induces any, preferably two or all, of the following: (i) an
improved CD4 response against the influenza virus or antigenic preparation thereof, or (ii)
an improved B cell memory response or (iii) an improved humoral response, compared to
the equivalent response induced after a first vaccination with the un-adjuvanted influenza
virus or antigenic preparation thereof. Preferably the immunological responses induced
after revaccination with the adjuvanted influenza virus or antigenic preparation thereof-as
herein defined, are higher than the corresponding response induced after the
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375.4 271.2 519.6 A/PANAVA 1 PRE 49 49 100.0 92.7
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100, 2.6 PI D21 9.100.0,92.
revigiiadod s g, W pi-aiptes ¢ ?‘:*0%0 45iet otrgs gmunological
resféribed ind2ed a4teP revabdfation with an un-adjuvanted, preferably split, influenza

virus are higher in the population first vaccinated with the adjuvanted, preferably split,
influenza composition than the corresponding response in the population first vaccinated
with the un-adjuvanted, preferably split, influenza composition.

As the Applicants have demonstrated, the revaccination of the subjects with a boosting
composition comprising an influenza virus and an oil-in-water emulsion adjuvant
comprising a metabolisable oil, a sterol such as alpha tocopherol and an emulsifying
agent, as defined herein above, shows higher antibody titers than the corresponding
values in the group of people first vaccinated with the un-adjuvanted composition and
boosted with the un-adjuvanted composition. The effect of the adjuvant in enhancing the
antibody response to revaccination is especially of importance in the elderly population
which is known to have a low response to vaccination or infection by influenza virus. The
adjuvanted composition-associated benefit was also marked in terms of improving the
CD4 T-cell response following revaccination.

The adjuvanted composition of the invention is capable of inducing a better cross-
responsiveness against drifted strain (the influenza strain from the next influenza season)
compared to the protection conferred by the control vaccine. Said cross-responsiveness
has shown a higher persistence compared to that obtained with the un-adjuvanted
formulation.

Preclinical data given in Example 3 for example show the ability of the composition of the
invention to protect against heterotypic influenza infection and disease as assessed by
body temperature readouts. The same conclusion holds true for the clinical trials data
obtained in revaccination studies.

Influenza viral strains and antigens thereof
Said influenza virus or antigenic preparation thereof is suitably monovalent or multivalent
such as bivalent or trivalent or quadrivalent. Preferably the influenza virus or antigenic

preparation thereof is trivalent or quadrivalent, having an antigen from three different
influenza strains.
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B/ SHANGDONG 1 PRE 49 29 59.2 44.2 73.0 25.6 18.8 35.0
WOL0RRMN0%49 48 98.0 89.1 99.9 222.5 148. 1 334 PXT/EP2MRIRE02836

49 27 55.1 40.2 69.3 29.3 20.1 42.7 Pl (D21) 49 49

SN RN IR D <ce K= N
to Edashobiatedl with/a ParB2nfic outbreak.

By way of background, during inter-pandemic periods, influenza viruses circulate that are
related to those from the preceding epidemic. The viruses spread among people with
varying levels of immunity from infections earlier in life. Such circulation, over a period of
usually 2-3 years, promotes the selection of new strains that have changed enough to
cause an epidemic again among the general population; this process is termed ‘antigenic
drift.  ‘Drift variants’ may have different impacts in different communities, regions,
countries or continents in any one year, although over several years their overall impact is
often similar. In other words, an influenza pandemics occurs when a new influenza virus
appears against which the human 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
thought that at least in the past pandemics have occurred when an influenza virus from a
different species, such as an avian or a porcine influenza virus, has crossed the species
barrier. If such viruses have the potential to spread from person to person, they may
spread worldwide within a few months to a year, resulting in a pandemic. For example, in
1957 (Asian Flu pandemic), viruses of the H2N2 subtype replaced H1N1 viruses that had
been circulating in the human population since at least 1918 when the virus was first
isolated. The H2 HA and N2 NA underwent antigenic drift between 1957 and 1968 until
the HA was replaced in 1968 (Hong-Kong Flu pandemic) by the emergence of the H3N2
influenza subtype, after which the N2 NA continued to drift along with the H3 HA
(Nakajima et al., 1991, Epidemiol. Infect. 106, 383-395).

The features of an influenza virus strain that give it the potential to cause a pandemic

outbreak are: it contains a new haemagglutinin compared to the haemagglutinin in the

currently circulating strains, which may or not be accompanied by a change in
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pop?ulélt%ﬁ'h]c\s %@t gr%%gugi}glzco%néged the antigen and is immunologically naive to it.

Certain parties are generally at an increased risk of becoming infected with influenza in a
pandemic situation. The elderly, the chronically ill and small children are particularly
susceptible but many young and apparently healthy people are also at risk. For H2
influenza, the part of the population born after 1968 is at an increased risk. 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.

Thus for these groups of people there is a particular need for vaccination to protect
against influenza in a pandemic situation or a potential pandemic situation. Suitable
strains are, but not limited to: H5N1, HON2, H7N7, H2N2 and H1N1.

Optionally the composition may contain more than three valencies, for example two non
pandemic strains plus a pandemic strain. Alternatively the composition may contain three
pandemic strains.

In a further embodiment the invention relates to a vaccination regime in which the first
vaccination is made with a split influenza composition containing at least one influenza
strain that could potentially cause a pandemic outbreak and the revaccination is made
with a circulating strain, either a pandemic strain or a classical strain.

CD4 epitope in HA
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increase)). Table 11 Anti body G oup Tim ng
Vaé’éiha{;én ﬁ%ﬁs LLUL A/ New Cal edoni a Fl uASO3 PRE 49
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(

The intramuscular delivery route is preferred for the adjuvanted influenza composition.

Intradermal delivery is another suitable route. Any suitable device may be used for

intradermal delivery, for example short needle devices such as those described in US

4,886,499, US5,190,521, US 5,328,483, US 5,527,288, US 4,270,537, US 5,015,235, US

9,141,496, US 5,417,662. Intradermal vaccines may also be administered by devices

which limit the effective penetration length of a needle into the skin, such as those

described in WO99/34850 and EP1092444, incorporated herein by reference, and
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49 33.3 28.5 48.7 P1(021) 48 156.8 124.8 196.9

Fluari x PRE 49 34.2 25.6 45.8 P1(021) 49 133.7 100.9
wWaL20p6/300168 uWV PRE 50 24.6 18.7 32.4 Pl ( D21)PCAEP2B16802836

59.4 104.7 B/ Shangdong Fl uASO3 PRE 49 46.7 36.5 59 9

P1(021) 49 204.2 156.4 266.7 Fluarix PRE 49 46,1 3
fungipnal equivalentsi theregf.1 Fdsorsuipblecar jet injectien lﬂﬁwewh'cbcsie"ver liquid

vac@ieS to the dermis via a liquid jet injector or via a needle which pierces the stratum
corneum and produces a jet which reaches the dermis. Jet injection devices are
described for example in US 5,480,381, US 5,599,302, US 5,334,144, US 5,993,412, US
5,649,912, US 5,569,189, US 5,704,911, US 5,383,851, US 5,893,397, US 5,466,220, US
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 4,941,880, 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.

Alternatively the vaccine is administered intranasally. Typically, the vaccine is
administered locally to the nasopharyngeal area, preferably without being inhaled into the
lungs. It is desirable to use an intranasal delivery device which delivers the vaccine
formulation to the nasopharyngeal area, without or substantially without it entering the
lungs.

Preferred devices for intranasal administration of the vaccines according to the invention
are spray devices. Suitable commercially available nasal spray devices include
Accuspray™ (Becton Dickinson). Nebulisers produce a very fine spray which can be
easily inhaled into the lungs and therefore does not efficiently reach the nasal' mucosa.
Nebulisers are therefore not preferred.

Preferred spray devices for intranasal use are devices for which the performance of the

device is not dependent upon the pressure applied by the user. These devices are known

as pressure threshold devices. Liquid is released from the nozzle only when a threshold

pressure is applied. These devices make it easier to achieve a spray with a regular
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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 um do not spread as well as smaller droplets, so it is desirable to have no

more than about 5% of droplets exceeding 120 pm.

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.

Alternatively, the epidermal or transdermal vaccination route is also contempletd in the
present invention.

In a specific aspect of the present invention, the adjuvanted immunogenic compossition for
the first administration may be given intramuscularly, and the boosting composition, either
adjuvanted or not, may be administered through a different route, for example intradermai,
subcutaneous or intranasal. In another specific embodiment, the composition for the first
administration may contain a standard HA content of 15 pug per influenza strain, and the
boosting composition may contain a low dose of HA, i.e. below 15 ug, and depending on
the administration route, may be given in a smaller volume.

Populations to vaccinate

The target population to vaccinate may be immuno-compromised human. Immuno-
compromised humans generally are less well able to respond to an antigen, in particular
to an influenza antigen, in comparison to healthy adults.
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according to the invention are preferably below 500 pl, more preferably below 300 pl and

most preferably not more than about 200 p! or less per dose.
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The influenza medicament of the invention preferably meets certain international criteria
for vaccines.

Standards are applied internationally to measure the efficacy of influenza vaccines. The
European Union official criteria for an effective vaccine against influenza are set out in the
Table 1 below. Theoretically, to meet the European Union requirements, an influenza
vaccine has to meet only one of the criteria in the table, for all strains of influenza included
in the vaccine. The compositions of the present invention suitably meet at least one such
criteria.

However in practice, at least two or all three of the criteria will need to be met for all
strains, particularly for a new vaccine such as a new vaccine for delivery via a different
route. Under some circumstances two criteria may be sufficient. For example, it may be
acceptable for two of the three criteria to be met by all strains while the third criterion is
met by some but not all strains (e.g. two out of three strains). The requirementsl are
different for adult populations (18-60 years) and elderly populations (>60 years).

Table 1
18 - 60 years > 60 years
Seroconversion rate* >40% >30%
Conversion factor** >2.5 >2.0
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
(GMTs) 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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1) selecting an antigen containing CD4+ epitopes, and

2) combining said antigen with an oil-in-water emulsion adjuvant as defined herein
above, wherein said vaccine upon administration in said mammal is capable of inducing
an enhanced CD4 T cell response in said mammal.

The teaching of all references in the present application, including patent applications and
granted patents, are herein fully incorporated by reference.

For the avoidance of doubt the terms ‘comprising’, ‘comprise’ and ‘comprises’ herein is
intended by the inventors to be optionally substitutable with the terms ‘consisting of’,
‘consist of’, and ‘consists of’, respectively, in every instance.

Alternative embodiments

In an alternative embodiment, any oil-in-water emulsion adjuvant may be used, in
particular but not exclusively when used with a split influenza antigen or antigenic
preparation thereof.  Accordingly, the following specific embodiments are also
contemplated | the context of the present invention:

1.- The use of:

(a) a split influenza virus or split virus antigenic preparation thereof, and

(b) an oil-in-water emulsion adjuvant
in the manufacture of an immunogenic composition for inducing at least one of i) an
improved CD4 T-cell response, ii) an improved B cell memory response, against said
antigen or split virus antigenic preparation thereof in a human.

2.~ The use of:

(c) a splitinfluenza virus or split virus antigenic preparation thereof, and

(a) an oil-in-water emulsion adjuvant
in the manufacture of an immunogenic composition for vaccination of a human immuno-
compromised individual or population, such as a high risk adult or a elderly, against
influenza.
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untabfvarkBain the manufacture of an immunogenic composition for revaccination of
humans previously vaccinated with split influenza virus or split virus antigenic preparation
thereof and an oil-in-water emulsion adjuvant. Preferably the revaccination is made in
subjects who have been vaccinated the previous season against influenza. Typically
revaccination is made at least 6 months after the first vaccination, preferably 8 to 14
months after, more preferably at around 10 to 12 months after.

4.- Preferably, there is provided the use of:

(a) a split influenza virus or split virus antigenic preparation thereof, and

(b) an oil-in-water emulsion adjuvant
in the manufacture of an immunogenic composition for revaccination of humans
previously vaccinated with split influenza virus or split virus antigenic preparation thereof
and an oil-in-water emulsion adjuvant.

5.- The use of:
(e) a split influenza virus or split virus antigenic preparation thereof, from a first
influenza strain, and
(f) an oil-in-water emulsion adjuvant
in the manufacture of an immunogenic composition for protection against influenza

infections caused by a influenza strain which is a variant of said first influenza strain.

6.- In another specific embodiment, the immunogenic composition for revaccination
contains a split influenza virus or split virus antigenic preparation thereof which shares
common CD4 T-cell epitopes with the split influenza virus or split virus antigenic
preparation thereof used for the first vaccination.

7.~ A method of vaccination an immunocompromised human individual or population
such as high risk adults or elderly, with an immunogenic composition comprising a split
influenza virus or split virus antigenic preparation thereof and an oil-in-water emulsion
adjuvant, as hereinabove defined.

8.- A method for revaccinating humans previously vaccinated with split influenza virus
or split influenza virus antigenic preparation thereof and an oil-in-water emulsion adjuvant,
comprising administering to said human an immunogenic composition comprising an
influenza virus, either adjuvanted or un-adjuvanted.
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virus strain followed by revaccination of said human or population against a variant
influenza virus strain, said method comprising administering to said human (i) a first
composition comprising a split influenza virus or split influenza virus antigenic preparation
thereof from a first influenza virus strain and an oil-in-water emulsion adjuvant, and (i) a
second immunogenic composition comprising a influenza virus strain variant of said first
influenza virus strain.

10.- A method of designing an influenza vaccine, comprising

1) selecting an influenza antigen containing CD4+ epitopes, and

2) combining said influenza antigen with an oil-in-water emulsion as defined
above, wherein said vaccine upon administration in a mammal is capable of inducing an
enhanced CD4 response in said mammal.

In a specific embodiment, the immunogenic composition is further capable of inducing
both an improved CD4 T-cell response and an improved B-memory cell response
compared to that obtained with the un-adjuvanted antigen or antigenic composition.

In all these embodiment, said oil-in-water emulsion adjuvant suitably comprises at least
one metabolisable oil in an amount of 0.5% to 20% of the total volume, and has oil
droplets of which at least 70% by intensity have diameters of less than 1 um.

The invention will be further described by reference to the following, non-limiting,
examples:

Example | describes immunological read-out methods used in mice, ferret and human
studies.

Example Il describes the preparation and characterization of the oil in water emulsion and
adjuvant formulations used in the studies exemplified.

Example lll describes a clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation and AS03 adjuvant

Example IV describes a second clinical trial — revaccination trial - in an elderly population
aged over 65 years with a vaccine containing a split influenza antigen preparation and
ASQ3 adjuvant. ”
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Example IX shows a pre-clinical evaluation of adjuvanted and un-adjuvanted influenza
vaccines in ferrets (study lll). The temperature monitoring, viral shedding and HI titers
were measured.

Example X shows a clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation containing AS03 with or without
MPL adjuvant: immunogenicity persistence data at day 90 and day 180.

Example Xl shows a clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation containing AS03 with MPL
adjuvant.

Example XIlI shows a clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation containing AS03 with MPL
adjuvant at two concentrations.

Example | - Inmunological Read-out Methods
I.1. Mice methods

1.1.1.  Hemagglutination Inhibition Test

Test procedure
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usingde Déma@idaRdh thhibion test (HI). The principle of the HI test is based on the
ability of specific anti-Influenza antibodies to inhibit hemagglutination of chicken red blood
cells (RBC) by influenza virus hemagglutinin (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

Statistical analysis were performed on post vaccination HI titers using UNISTAT .The

protocol applied for analysis of variance can be briefly described as follow:

= Log transformation of data

= Shapiro-Wilk test on each population (group) in order to verify the normality of groups
distribution

» Cochran test in order to verify the homogenicity of variance between the different
populations (groups)

» Two-way Analysis of variance performed on groups

= Tukey HSD test for multiple comparisons

1.1.2. _Intracellular cytokine staining

This technique allows a quantification of antigen specific T lymphocytes on the basis of
cytokine production: effector T cells and/or effector-memory T cells produce IFN-y and/or
central memory T cells produce IL-2. PBMCs are harvested at day 7 post-immunization.

Lymphoid cells are re-stimulated in vitro in the presence of secretion inhibitor (Brefeldine).
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of Qyt&? ﬁesposmve cell within CD4/CD8 T cells. Intracellular staining of cytokines of T
cells was performed on PBMC 7 days after the second immunization. Blood was collected
from mice and pooled in heparinated medium RPMI+ Add. For blood, RPMI + Add-diluted
PBL suspensions were layered onto a Lympholyte~Mammal gradient according to the
recommended protocol (centrifuge 20 min at 2500 rpm and R.T.). The mononuclear cells
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 107
cells/ml (tube FACS) with Whole FI (1 MgHA/strain) and then incubated 2 hrs at 37°C with
the addition of anti-CD28 and anti-CD49d (1 pg/ml for both).

Following the antigen restimulation step, PBMC are incubated overnight at 37°C in
presence of Brefeldin (1uug/ml) at 37°C to inhibit cytokine secretion.

IFN-y /IL-2/CD4/CD8 staining was performed as follows: Cell suspensions were washed,
resuspended in 50l of PBS 1% FCS containing 2% Fc blocking reagent (1/50; 2.4G2).
After 10 min incubation at 4°C, 50 ul of a mixture of anti-CD4-PE (2/50) and anti-CD8
perCp (3/50) was added and incubated 30 min at 4°C. After a washing in PBS 1% FCS,
cells were permeabilized by resuspending in 200 Ml of Cytofix-Cytoperm (Kit BD) and
incubated 20 min at 4°C. Cells were then washed with Perm Wash (Kit BD) and
resuspended with 50 pl of a mix of anti- IFN-y APC (1/50) + anti-IL-2 FITC (1/50) diluted in
Perm Wash. After an incubation min 2 h max overnight at 4°C, cells were washed with
Perm Wash and resuspended in PBS 1% FCS + 1% paraformaldéhyde. Sample analysis
was performed by FACS. Live cells were gated (FSC/SSC) and acquisition was
performed on ~ 20,000 events (lymphocytes) or 35,000 events on CD4+T cells. The
percentages of IFN-y + or IL2+ were calculated on CD4+ and CD8+ gated populations.

1.2. Ferrets methods

1.2.1. Hemagglutination Inhibition Test (HD)

Test procedure.
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usnegsmhe(nu}agglutmatlon inhibition test (HI). The principle of the HI test is based on the
ability 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.

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.

» Cochran test in order to verify the homogenicity of variance between the different
populations (groups).

» Test for interaction of one-way ANOVA.

* Tuckey-HSD Test for multiple comparisons.

1.2.2. Body temperature monitoring

Individual temperatures were monitored during the challenge period with the transmitters
and by the telemetry recording. All implants were checked and refurbished and a new
calibration was performed by DSI (Data Sciences International, Centaurusweg 123, 5015
TC Tilburg, The Netherlands) before placement in the intraperitoneal cavity. All animals
were individually housed in 'single cage during these measurements.

Temperatures were recorded every 15 minutes 4 days before challenge until 7 days Post-
challenge.

1.2.3. Nasal washes

The nasal washes were performed by administration of 5 ml of PBS in both nostrils in
awoke animals. The inoculum was collected in a Petri dish and placed into sample
containers on dry ice.
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All nasal samples were first sterile filtered through Spin X filters (Costar) to remove any
bacterial contamination. 50 pl of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 ul 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 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.

1.3.  Assays for assessing the immune response in humans

1.3.1. Hemagglutination Inhibition Assay

The immune response was determined by measuring HI antibodies using the method
described by the WHO Collaborating Centre for influenza, Centres for Disease Control,
Atlanta, USA (1991).

Antibody titre measurements were conducted on thawed frozen serum samples with a
standardised and comprehensively validated micromethod using 4 hemagglutination-
inhibiting units (4 HIU) of the appropriate antigens and a 0.5% fowl erythrocyte
suspension. Non-specific serum inhibitors were removed by heat treatment and receptor-
destroying enzyme.

The sera obtained were evaluated for HI antibody levels. Starting with an initial dilution

of 1:10, a dilution series (by a factor of 2) was prepared up to an end dilution of 1:20480.
The titration end-point was takén as the highest dilution step that showed complete
inhibition (100%) of hemagglutination. All assays were performed in duplicate.

1.3.2. Neuraminidase Inhibition Assay
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of the terminal neuraminic acid B-D-glactose-N-acetyl-galactosamin was unmasked.

Horseradish peroxidase (HRP)-labelled peanut agglutinin from Arachis hypogaea, which
binds specifically to 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 NI titre.

[.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
virus and antiserum and incubated at 33°C. After the incubation period, virus replication
was visualised by hemagglutination of chicken red blood cells. The 50% neutralisation
titre of a serum was calculated by the method of Reed and Muench.

1.3.4. Cell-mediated Immunity was evaluated by Cytokine Flow Cytometry (CFC)

Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vitro to
produce [L-2, CD40L, TNF-alpha and IFN if incubated with their corresponding antigen.
Consequently, antigen-specific CD4 and CD8 T cells can be enumerated by flow
cytometry following conventional immunofluorescence labelling of cellular phenotype as
well as intracellular cytokines production. In the present study, Influenza vaccine antigen
as well as peptides derived from specific influenza protein were used as antigen to
restimulate Influenza-specific T cells. Results were expressed as a frequency of
cytokine(s)-positive CD4 or CD8 T cell within the CD4 or CD8 T cell sub-population.

I.3.5. Statistical Methods
1.3.5.1. Primary endpoints

* Percentage, intensity and relationship to vaccination of solicited local and general
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* Percentage, intensity and relationship to vaccination of unsolicited local and general
signs and symptoms during a 21 day follow-up period (i.e. day of vaccination and 20
subsequent days) after vaccination and overall.

* Occurrence of serious adverse events during the entire study.

1.3.5.2. Secondary endpoints

For the humoral immune response:

Observed variables:

* At days 0 and 21: serum hemagglutination-inhibition (Hl) 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):

* Geometric mean titres (GMTs) of serum HI antibodies with 95% confidence intervals
(95% CI) pre and post-vaccination

» Seroconversion rates* with 95% Cl at day 21

* Conversion factors** with 95% Cl at day 21

* Seroprotection rates*** with 95% ClI at day 21

¢ Serum NI antibody GMTs’ (with 95% confidence intervals) at all timepoints.

* Seroconversion rate defined as the percentage of vaccinees who have at least a 4-fold
increase in serum Hl titres on day 21 compared to day 0, for each vaccine strain.
**Conversion factor defined as the fold increase in serum HI GMTs on day 21 compared

to day O, for each vaccine strain.

***Protection rate defined as the percentage of vaccinees with a serum Hi titre =40 after
vaccination (for each vaccine strain) that usually is accepted as indicating protection.

For the cell mediated immune (CMI) response

Observed variable

At days 0 and 21: frequency of cytokine-positive CD4/CD8 cells per 10° in different tests.
Each test quantifies the response of CD4/CD8 T cell to:
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* Split Influenza (sf) antigen

* Whole Influenza (wf) antigen.

Derived variables:

* cells producing at least two different cytokines (CD40L, IL-2, IFNy, TNFa)
* 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 TNFo and another cytokine (IL-2, CD40L, IFNY)

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

* Geometric mean titres (GMTs) of neutralising antibody titres at days 0 and 21.

* Conversion factors at day 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.

* Protection rates at day 21 defined as the percentage of vaccinees with a serum Hl

titre =1:40.

* The frequency of CD4/CD8 T-lymphocytes secreting in response was summatrised
(descriptive statistics) for each vaccination group, at each timepoint (Day 0, Day 21)
and for each antigen (Peptide influenza (pf), split influenza (sf) and whole influenza
(wf)).

* Descriptive statistics in individual difference between timepoint (Post-Pre)

responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
different tests.

* A non-parametric test (Kruskall-Wallis test) was used to compare the location
differences between the 3 groups and the statistical p-value was calculated for each
antigen at each 5 different tests. All significance tests were two-tailed. P-values less
than or equal to 0.05 were considered as statistically significant.
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Unless otherwise stated, the oil/water emulsion used in the subsequent examples is
composed an organic phase made of 2 oils (alpha-tocopherol 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 ASO03 in the
subsequent examples, was prepared as followed as a two-fold concentrate.

II.1.  Preparation of emulsion SB62

I.1.1. Lab-scale preparation

Tween 80 is dissolved in phosphate buffered saline (PBS) to give a 2% solution in the
PBS. To provide 100ml two-fold concentrate emulsion 5¢g of DL alpha tocopherol and 5ml
of squalene are vortexed to mix thoroughly. 90ml of PBS/Tween solution is added and
mixed thoroughly. The resulting emulsion is then passed through a syringe and finally
microfluidised by using an M110S microfluidics machine. The resulting oil droplets have a
size of approximately 120-180 nm (expressed as Z average measured by PCS).

The other adjuvants/antigen components are added to the emulsion in simple admixture.

I.1.2. Scaled-up preparation

The preparation of the SB62 emulsion is made by mixing under strong agitation of an
oil phase composed of hydrophobic components (a-tocopherol and squalene) and an
aqueous phase containing the water soluble components (Tween 80 and PBS mod
(modified), pH 6.8). While stirring, the oil phase (1/10 total volume) is transferred to the
aqueous phase (9/10 total volume), and the mixture is stirred for 15 minutes at room
temperature. The resulting mixture then subjected to shear, impact and cavitation forces
in the interaction chamber of a microfluidizer (15000 PSI - 8 cycles) to produce
submicron droplets (distribution between 100 and 200 nm). The resulting pH is between
6.8 = 0.1. The SB62 emulsion is then sterilised by filtration through a 0.22 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.
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The final composition of the SB62 emulsion is as follows

Tween 80: 1.8 % (v/v) 19.4 mg/ml; Squalene: 5 % (v/v) 42.8 mg/ml; a-tocopherol: 5 %
(v/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.

II.2.  Measure of oil droplet size dynamic light scattering

1.2.1. 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.

[1.2.2. 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.

As a control, PL-Nanocal Particle size standards 100 nm (cat n° 6011-1015) was diluted
in 10 mM NaCl.

[.2.3. Malvern Zetasizer 3000HS size measurements

All size measurements were performed with both Malvern Zetasizer 3000HS.
Samples were measured into a plastic cuvette for Malvern analysis at a suitable dilution
(usually at a dilution of 4000x to 20000x depending on the sample concentration), and
with two optical models:
- either real particle refractive index of 0 and imaginary one of 0.
- or real particle refractive index of 1.5 and imaginary one of 0.01 (the adapted
optical model for the emulsion, according to the values found in literature).

The technical conditions were:
- laser wavelength: 532 nm (Zeta3000HS).
- laser power: 50 mW (Zeta3000HS).
- scattered light detected at 90° (Zeta3000HS).
- temperature: 25°C,
- duration: automatic determination by the soft,
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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.

[.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
2 8656 151 0.00
3 8634 150 0.00
average | 8643 151 0.01

SB62+MPL 25ug (*) | 8000 1 8720 154 0.03
2 8659 151 0.03
3 8710 152 0.02
average | 8697 152 0.02

(*) Prepared as follows : Water for injection, PBS 10x concentrated , 250ul of SB62
emulsion and 25pg of MPL are mixed together to reach a final volume of 280pl.

The z-average diameter (ZAD) size is weighed by the amount of light scattered by each
size of particles in the sample. This value is related to a monomodal analysis of the
sample and is mainly used for reproducibility purposes.

The count rate (CR) is a measure of scattered light: it corresponds to thousands of
photons per second. ,

The polydispersity (Poly) index is the width of the distribution. This is a dimensionless
measure of the distribution broadness.

Contin and automatic analysis:
Two other SB62 preparations (2 fold concentrated AS03) have been made and assessed
according to the procedure explained above with the following minor modifications:
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determined to obtain an optimal count rate values: 10000x and 20000x for the Zetasizer
3000HS, the same optical models as used in the above example.
Results are shown in Table 3.

Table 3
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 -

[13K13

when the obtained values were not coherent.

A schematic representation of these results is shown in Figure 1 for formulation 1023. As
can be seen, the great majority of the particles (e.g. at least 80%) have a diameter of less
than 300 nm by intensity.

11.2.5. Overall Conclusion

SB62 formulation was measured at different dilutions with the Malvern Zetasizer 3000HS
and two optical models. The particle size ZAD (j.e. intensity mean by cumulant analysis)
of the formulations assessed above was around 150-155 nm.

When using the cumulants algorithm, we observed no influence of the dilution on the ZAD
and polydispersity.

II.3. Preparation of AS03 comprising MPL
11.3.1. Preparation of MPL liquid suspension

The MPL (as used throughout the document it is an abbreviation for 3D-MPL, i.e. 3-O-
deacylated monophosphoryl lipid A) liquid bulk is prepared from MPL® lyophilized powder.

MPL liquid bulk is a stable concentrated (around 1 mg/ml) aqueous dispersion of the raw
material, which is ready-to-use for vaccine or adjuvant formulation. A schematic
representation of the preparation process’is given in Figure 2.
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glass containers. The dispersion of MPL consists of the following steps:

~ suspend the MPL powder in water for injection

- desaggregate any big aggregates by heating (thermal treatment)

- reduce the particle size between 100 nm and 200 nm by microfiuidization

- 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 microfiuidisation 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: ngn). The
microfluidization duration, representing the number of cycles, is calculated on basis of the
measured flow rate and the dispersion volume. On a given equipment at a given pressure,
the resulting flow rate may vary from one interaction chamber to another, and throughout
the lifecycle of a particular interaction chamber. In the present example the interaction
chamber used is of the type F20Y Microfluidics. As the microfluidization efficiency is
linked to the couple pressure — flow rate, the processing time may vary from one batch to
another. The time required for 1 cycle is calculated on basis of the flow rate. The flow rate
to be considered is the flow rate measured with water for injection just before introduction
of MPL into the apparatus. One cycle is defined as the time (in minutes) needed for the
total volume of MPL to pass once through the apparatus. The time needed to obtain n
cycles is calculated as follows:
n x quantity of MPL to treat (ml) / flow rate (ml/min)

The number of cycles is thus adapted accordingly. Minimum amount of cycles to perform

(nmin) are described for the preferred equipment and interaction chambers used. The total

amount of cycles to run is determined by the result of a particle size measurement

performed after ny;, cycles. A particle size limit (dim) is defined, based on historical data.

The measurement is realized by photon correlation spectroscopy (PCS) technique, and

dim is expressed as an unimodal result (Zaverage)- Under this limit, the microfluidization can
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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.

After 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).

I.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 g 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) 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 750pg/ml Tween 80, 110ug/ml Triton X-100 and
100pg/ml VES. After 5 min stirring, 15ug of each influenza strain of interest (for example
strain HIN1, H3N2 and B in a classical tri-valent vaccine) are added. After 15 min stirring,
250l of SB62 emulsion is added and then 25ug or 50ug of MPL.

A schematic representation of the preparation process is given in Figure 3. The final
composition of AS03 comprising MPL per human dose is given the Table 4.

Table 4
Ingredients Concentration Per human dose
Name Component Quantity Other
SB62 781 pi/ml 250 pl
Squalene (solution 43 mg/ml) 10.68 mg
Tocopherol (solution 48 )
mg/ml) 11.86 mg
Tween 80 (solution 20
mg/mi) 4.85 mg
MPL** (solution 1 mg/ml) 78 pg/ml or 25 ug or
156 ug/ml 50 pg
PBS mod* NaCl 137 mM 2.56 mg
KCl 2.7mM 0.064 mg
8.1 mM 0.368 mg
Na2HPO4 1.47 mM 0.064 mg
KH2PO4
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*PBS mod 10x concentrated pH 6.8 = KH2PO4, Na2HPO4, NaCl, KCI-HCI

**MPL is either 25 ug or 50 ug per dose

[1.3.3. 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
ASO03+MPL (SB62 250ui + 25ug or 50 ug 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
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 1100 ml.
Concentrated phosphate buffered saline and a pre-mixture of Tween 80, Triton X-
100 and a-tocopheryl hydrogen succinate are diluted in water for injection. The three
concentrated monobulks (A/New Caledonia, A/New York, B/Jiangsu) 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

KCl, 8.1 mM Na2HPO4, 1.47 mM KH2PO4, 990 pg/mi Tween 80, 150 pg/ml Triton
X-100 and 130 pg/ml a-tocopheryl hydrogen succinate) in order to have a final
concentration of 39.47 ug HA of A strains (H1N1, H3N2) per ml of trivalent final

bulk (15 g HA/ A strain /380 pl trivalent final bulk) and 46 ug HA of B strain (17.5
Mg HA/ B strain /380 pl trivalent final bulk). Between addition of each monovalent
bulk, the mixture is stirred for 10-30 minutes at room temperature. After addition of
the last monovalent bulk and 15-30 minutes of stirring, the pH is checked and
adjusted to 7.2 + 0.2 with HCI or NaOH.

The trivalent final bulk of antigens is aseptically filled into 3-ml sterile Type | (Ph.
Eur.) glass vials. Each vial contains a volume of 470 Ml (380 ! + 90 pl overdill).
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bulk and MPL liquid bulk at 1 mg/ml. MPL concentration will be determined so as to reach
a final content of between 10 to 50 g, suitably around 25ug per final human vaccine
dose. The mixture is stirred for 5-30 minutes at room 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 pl + 80 pl 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
replaced by an intramuscular needle. One dose of the reconstituted the AS25-adjuvanted
influenza candidate vaccine corresponds to 0.7 mL.

I.4.  Preparation of immunogenic compositions comprising an influenza antigen
and optionally MPL in an oil in water emulsion formulation

To the SB62 emulsion of II.1 an equal volume of twice concentrated split influenza antigen
(Fluarix™) (15 ug HA per strain) was added and mixed. This was combined, when
appropriate, with 50 pg/ml of MPL to give the final formulation.

Example lll - Clinical trial in an elderly population aged over 65 years with a vaccine
containing a split influenza antigen preparation and AS03 adjuvant (Explo-Flu-001)

A phase |, open, randomised study was conducted in an elderly population aged over 65

years in 2003 in order to evaluate the reactogenicity and the immunogenicity of

GlaxoSmithKline Biologicals influenza candidate vaccine containing the adjuvant AS03.

The humoral immune response (i.e. anti-hemagglutinin, neutralising and anti-

neuraminidase antibody titres) and cell mediated immune response (CD4 and/or CD8 T
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lll.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 (FIUASO03)

* one group of 50 subjects receiving one dose of whole virus influenza vaccine
(Fluwvv)

= 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.

The standard trivalent split influenza vaccine - Fluarix™ used in this study, is a
commercial vaccine from the year 2003 developed and manufactured by GlaxoSmithKline
Biologicals.

ll.2. Vaccine composition and administration (Table 5)

l1l.2.1. Vaccine preparation

AS03 adjuvanted influenza vaccine

The AS03-adjuvanted influenza vaccine candidate is a 2 components vaccine consisting
of a concentrated trivalent inactivated split virion antigens presented in a type | glass vial
(835 wl) (antigen container) and of a pre-filled type | glass syringe containing the SB62
emulsion (335 ) (adjuvant container). At the time of injection, the content of the antigen
container is removed from the with the help of the SB62 emulsion pre-filled syringe,
followed by gently mixing of the syringe. Mixing of the SB62 emulsion with the vaccine
antigens reconstitute the AS03 adjuvant. Prior to injection, the used needle is replaced by

an intramuscular needle and the volume is corrected to 500 pl.

One dose of the reconstituted 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).
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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 m.
Concentrated phosphate buffered saline and a pre-mixture of Tween 80, Triton X-100 and
a-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 KCl, 8.1
mM NazHPO,, 1.47 mM KH,PO,, 1500 ug/ml Tween 80, 220 pg/ml Triton X-100 and 200
Mg/ml a-tocopheryl hydrogen succinate) in order to have a final concentration of 60 g HA
of A strains per ml of trivalent final bulk (15 ug HA/ A strain /250 ul trivalent final bulk) and
70 g HA of B strain (17.5 ug HA/ B strain /250 pl trivalent final bulk). Between addition of
each monovalent bulk, the mixture is stirred for 10 minutes at room temperature. After
addition of the last monovalent bulk and 15 minutes of stirring, the pH is checked and
adjusted to 7.2 £ 0.1 with HCI or NaOH.

The trivalent final bulk of antigens is aseptically filled into 3-ml sterile Type | glass vials.
Each vial contains a 34 % volume overage (335 pl total volume).

2) Preparation of the SB62 emulsion sterile bulk and filling in the adjuvant container.
» Agueous phase: while stirring, 902 ml of Tween 80 is mixed with 44105 ml of PBS-
mod buffer (pH = 6.8 after adjustment with HCI).

 Oil phase: while stirring, 2550 ml of squalene is added to 2550 ml of o-tocopherol.
» Mixing of the agueous and oil phases: while stirring, 5000 ml of oil phase (1/10

total volume) is transferred to 45007 ml of aqueous phase (9/10 total volume). The
mixture is stirred for 15 minutes at room temperature.

» Emulsification: the resulting mixture is subjected to shear, impact and cavitation
forces in the interaction chamber of a microfluidizer (15000 PSI - 8 cycles) to
produce submicron droplets (distribution between 100 and 200 nm). The resulting
pH is between 6.8 + 0.1. ' ’
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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/mi

Squalene: 5 % (viv) 42.8 mg/mi

alpha-tocopherol: 5 % (V/V) 47.5 mg/ml

PBS-mod:
NaCl 121 mM
KClI 2.38 mM
NaHPO, 7.14 mM
KH,PO, 1.3 mM

pH 6.8+ 0.1

The sterile SB62 bulk emulsion is then aseptically filled into 1.25-ml sterile Type | glass
syringes. Each syringe contains a 34 % volume overage (335 pl total volume).

3) Extemporaneous reconstitution of the AS03 adjuvanted split virus vaccine.

At the time of injection, the content of the vial containing the concentrated trivalent
inactivated split virion antigens is removed from the vial with the help the syringe
containing the SB62 emulsion followed by gently mixing of the syringe. Mixing of the SB62
emulsion with the vaccine antigens reconstitutes the AS03 adjuvant.

111.2.2. Vaccine composition (Table 6) and administration

Tab[e 6

Vaccine Formulation Group
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In pre-filled syringes of 0.5 ml

AY HA from 3 influenza strains (total HA = 45 pg) Fluwvv
¢ A/New Caledonia/20/99 (IVR-116):15 pg
e A/Panama/2007/99 (RESVIR-17): 15 ug
e B/Shangdong/7/97: 15 pg

Thiomersal content: 5 pg

In vials of 0.5 mi

Fluarix + HA from 3 influenza strains (total HA = 45 pg) Flu-AS03

AS03 e A/New Caledonia/20/99 (IVR-116):15 ug
e A/Panama/2007/99 (RESVIR-17): 15 pg
e B/Shangdong/7/97: 15 ug

Thiomersal content: 5 ug

In vial of 0.335 ml (2 times concentrated)

+ syringe (0.335ml) containing oil-in-water SB62
emulsion (scaled-up preparation)

The vaccines were administered intramuscularly in the deltoid region of the non-dominant
arm. The vaccinees were observed closely for at least 30 minutes, with appropriate
medical treatment readily available in case of a rare anaphylactic reaction following the

administration of vaccine.

ll.3. Study population results

A total of 148 subjects were enrolled in this study: 49 subjects in the FIUAS03 group, 49
subjects in the Fluarix group and 50 subjects in the FlUWVV group. The mean age of the
total vaccinated cohort at the time of vaccination was 71.8 years with a standard deviation
of 6.0 years. The mean age and gender distribution of the subjects across the three
vaccine groups was similar.

lil.4. Safety conclusions

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.

I.5. Immunogenicity results

55




10

15

20

25

-4.00 199.00 1398. 00 3 -198.00 9.00 131.00 838.00

Tabl e 18 Antigen-specific CD4 1-cell responses
wexps/e@ded into cells producing at |east TNFa PEITEEP2006/002836

anot her cytokine: Descriptive Statistics on difference

bet ween PRE and POST (' Total vaccinated cohort)

Secretion Antigen G oup N Mean SD Mn Peptide 44

Arglyss & ImBBRogebifity Was pkribimeingrathe total vacciddted 4dhod
367.624 -2333.00 TNF-a in CHM4 45 -37.38 179. 147
-1169.00 Split Influenza 1- CV CO 46 2343.11 2596. 177

111.5414 3unifral immifne #8shoBge 2973. 241 - 14260. 0 47 732.00

In E?b%r QOO&va'ILPa}elth%%umoral 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
titre =1:40.

1.5.1.1 Anti-hemagglutinin antibody response
a) HI Geometric mean titres (GMT)

The GMTs for HI antibodies with 95% CI are shown in Table 7 (GMT for anti-HI antibody).
Pre -vaccination GMTs of antibodies for all vaccine strains were within the same range in
the three groups. After vaccination, anti-haemagglutinin antibody levels increased
significantly. Post vaccination, there was a trend for higher GMTs of HI antibody for all
three vaccine strains in the FIUAS03 and Fluarix groups although there was some overlap
of 95% CI between the Fluarix group and the FluwvVv group.

Table 7
Antibody Group Timing N | GMT
Value 95% ClI
LL UL
A/New FIUASO3 | Pre 49 | 25.6 17.3 37.9
Caledonia | Fuarix Pl(day21) |49 |317.7 219.1 460.7
’ FIUWVV | Pre 49 | 26.3 18.1 38.4
Pl(day21) |49 |358.5 244.2 526.4
Pre 50 |19.7 13.6 28.6
Pl(day21) |50 |138.2 90.3 211.7
A/Panama | FIUASO3 | Pre 49 |52.3 35.4 77.4
Fuarix | Pl(day21) |49 |366.1 264.5 5509656
40.9 '
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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
Pi(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)

Results are presented in Table 8.

The conversion factors represent the fold increase in serum HI GMTs for each \)accine
strain on day 21 compared to day 0. The conversion factor varies from 6.1 to 13.6
according to the virus strain and the vaccine. This conversion factor is largely

superior to the 2.0 fold increase in GMT required by the European Authorities.

The seroprotection rates represent the proportion of subjects with a serum HI titre 240 on
day 21. At the outset of the study, half of the subjects (range 34.0% -69.4%) in all groups
had protective levels of antibodies for all strains At day 21, the seroprotection rates in the
three groups ranged from 88.0% to 100% for the different virus strains. In terms of
protection, this means that more than 88% of the subjects had a serum Hl titre 240 after
vaccination and were deemed to be protected against the three strains. This rate is largely
superior to the seroprotection rate of 60% required in the 260 years old population, by the
European Authorities.

The seroconversion rates represent the proportion of subjects with at least a four-fold
increase in serum Hl titres on day 21 as compared to day 0. Overall response rates for
the three strains were essentially equal in the three groups. To be deemed effective and
according to European Union, a vaccine should induce a seroconversion rate greater than
30% in the =60 years old population. In this study, the seroconversion rate was greater
than 50% for the three groups.

Table 8

57



10

15

20

al

WO 2006/16me%a

44 -70.27 790. 309 -4741.00

44 -39.75 348. 803

-1044. 00 Whole 1- N CO 39 279.59 1048. 352 -1184.00
44 -280.70 1562. 095 -9070. @ T/EP2406/002836

-71.57 492.135 -1574.00 Secretion Antigen G oup 01

-1.50.0 00 39 00
239. 00 0. 1836 | nfl upSeroprotection |cSerotofler8id0 | 12080ersion
rate rate factor
EU standard ( >60 years) > 60% > 30% > 2.0
Strains Group N % [95%CI] % [95%CI] GMR [95%Cl]
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

In conclusion:

e Post vaccination, there was a trend for higher GMTs of HI antibody for all three

vaccine strains in the FluUAS03 and Fluarix groups although there was some overlap of

95% Cl between the Fluarix group and the FluWVV group.

* The conversion factor varies from 6.1 to 13.6 according to the virus strain and the

vaccine. This conversion factor is largely superior to the 2.0 fold increase in GMT

required by the European Authorities.

* . Atday 21, the seroprotection rates in the three groups ranged from 88.0% to 100% for

the different virus strains. This rate is largely superior to the seroprotection rate of 60%

required in the > 60 years old population, by the European Authorities.

* Inthis study, the seroconversion rate was greater than 50% for the three groups.

Overall response rates for the three strains were essentially equal in the three groups.

l.5.1.2

Neutralising antibody titers

In order to better characterise the immune response to influenza vaccination in the

elderly, the serum antibody responses to the neutralising antigens was assessed. Results

are shown in Table 9 (Seroprotection rates and geometric mean titres (GMT) for anti-

neutralising antibody titres) and Table 10 (Seroconversion rates for anti-neutralising at

post vaccination day 21 (fold-increase = 4)). _
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* Geometric mean titres (GMTs) of serum neutralising antibodies with 95% confidence
intervals (95% Cl) 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% Cl
n % LL (UL LL UL
A/NEW_CALEDONIA {1 PRE 49 146 | 93.9| 83.1| 98.7| 106.6] 77.6| 146.6
PI(D21) (49 149 |100.0| 92.7| 100.0| 870.2{ 608.5 1244.3
2 PRE 49 (48 | 98.0{ 89.1| 99.9| 115.6| 89.4] 149.5
PI(D21) 149 (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
Pi(D21) |50 |50 | 100.0} 92.9| 100.0} 375.4] 271.2] 519.6
A/PANAMA 1 PRE 49 149 | 100.0] 92.7[100.0[ 724.7| 558.0| 941.1
PI{D21) |49 |49 |100.0| 92.7| 100.0|2012.8| 1438.4] 2816.5
2 PRE 49 (49 1100.0[ 92.7| 100.0| 727.8| 556.1| 952.6
PI(D21) |49 [49 |100.0| 92.7| 100.0| 1597.7| 1128.8| 2261.5
3 PRE 50 (50 {100.0| 92.9({ 100.0{ 512.0| 409.3] 640.6
PI(D21) |50 |50 |100.0] 92.9| 100.0| 977.8] 738.2| 1295.0
B/SHANGDONG 1 PRE 49 (29| 59.2| 44.2) 73.0] 25.6; 18.8 35.0
PI(D21) (49 (48 | 98.0| 89.1| 99.9| 222.5| 148.1| 334.2
2 PRE 49 127 | 55.1140.2] 69.3] 29.3] 20.1 42.7
PI(D21) (49 [49 |100.0| 92.7/ 100.0] 190.4| 127.6| 284.3
B/SHANGDONG 3 PRE 50 |31 | 62.0{47.2| 75.3] 33.4| 23.1 48.4
PI(D21) |50 |46 | 92.0|80.8| 97.8| 117.8| 82.6] 168.0

Group 1: Flu vaccine mix Adjuvant 2x conc Flu vac

Group 2: Flu vaccine Flu vaccine

Group 3: Flu vaccine Flu WVV vaccine

N = number of subjects with available results

n/% = numbet/percentage of subjects with titre within the specified range
95% Cl = 95% confidence interval; LL = Lower Limit; UL = Upper Limit
PRE = Pre-vaccination at Day 0

PI(D21) = Post-vaccination at Day 21)

Table 10
Antibody Group N Responders
n % 95% CI
LL UL
A/New Caledonia |1 49 29 59.2 442 73.0
2 49 30 61.2 46.2 74.8
3 50 21 42.0 28.2 56.8
A/Panama 1 49 12 24.5 13.3 38.9
2 49 9 |18.4 8.8 32.0
3 50 9 18.0 8.6 31.4
B/Shangdong 1 49 29 59.2 44.2 73.0

59



10

15

20

25

30

772.00 0.2759 |Influenza N -81.00 0.00 155.00
791.00 TNF-a in -179.00 0.00 39.50 566.00 CD8

WEpIopA00ief | uenza -23.00 60.00 178. 00 1468. 00 PCTOAR@G6/002836
N -107.00 0.00 158.00 1286. 00 -185. OO O OO 78.50

= 0
1021. 00 QI e 1- N 49250. 108 00 205 01 0 67.5
0. 1482 Infl genza 50 -3 OO -56, ) - 508 |

Group 1: Flu vaccine (DFLU58A16) mix Adjuvant D621 024A8 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% Cl = 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
groups. However, there was a trend for higher GMTs of neutralising antibody for all three
vaccine strains in the FIUAS03 and Fluarix groups than in the FUWVV although there was
some overlap of 95% Cl between the Fluarix group and the FuWVV group.

* For the seroconversion rates, overall response rates for the three strains were
essentially equal in the three groups.

In all groups, the results were consistent with those obtained from the analysis performed
for anti ~hemagglutinin antibodies.

111.5.1.3 Nauraminidase (NA) antibody titers
In order to better characterise the immune response to influenza vaccination in the elderly
population, the serum antibody responses to the neuraminidase antigens was assessed.
Similarly to the HI antibody titre, the following endpoints were determined:
¢ GMT (taking the anti-log of the mean of the log titre transformations)
e Seroconversion rate defined as the percentage of vaccinees with at least a 4-fold
increase in HI titres on day 21 compared to day 0, for each vaccine strain.

The GMTs and seroconversion rates for NI antibodies with 95% Cl are shown in Table 11
(anti-NA antibody GMT) and Table 12 (Seroconversion rates of NA at post —vaccination
(day 21) (4-fold-increase)).

Table 11
Antibody Group Timing |N GMT 95%ClI
LL UL
A/New Caledonia [FIuUAS03 PRE 49 . 77.8 61.8 [97.9-
PI(D21) (48 270.0 212.9 [342.3
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* 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.

[1.5.2. Cellular immune response

Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vitro to
produce IL-2, CD40L, TNF-alpha and IFNy if incubated with their corresponding antigen.
Consequently, antigen-specific CD4 and CD8 T cells can be enumerated by flow
cytometry following conventional immunofluorescence labelling of cellular phenotype as
well as intracellular cytokines production. In the present study, Influenza vaccine antigen
as well as peptides derived from specific influenza protein were used as antigen to
restimulate Influenza-specific T cells. Results are presented for the CD4 and CD8 T-cell
response in Tables 13 to 18.

Table 13 Antigen specific CD4 'T-cell responses expressed into cells producing
at least two different cytokines: Descriptive Statistics on PRE and
POST for CD40L/IL2/TNF-o/IFN-y (Total vaccinated cohort)

Time N

Secretion Antigen Gr point Mean SD Min
Peptide 1 Day 0 44 33.50 139.026 1.00
Influenza
1 Day 21 45 58.40 132.664 1.00
2 Day 0 42 92.10 368.790 1.00
2 Day 21 44 88.36 272.528 1.00
3 Day 0 45 80.13 284.316 1.00
3 Day 21 47 91.40 382.967 1.00
Split Influenza |1 Day 0 47| 1901.66 1596.203| 102.00
CDA4OL/IL2/IFNy/ 1 Day 21 48| 6163.75 4265.900| 773.00
TNFo in CD4 2 Day 0 45, 2151.04 2622.594| 265.00
2 Day 21 49| 4150.73 3712.469| 328.00
3 Day 0 48| 1678.44 916.329| 142.00
3 Day 21 50| 3374.60 1920.194| 449.00
Whole Influenza |1 Day 0 48| 3134.33 2568.369| 507.00
1 Day 21 47| 9332.04 6875.403| 1482.00
2 Day 0 47| . 3050.85 2654.936| 486.00
2 Day 21 49 6760.31 6788.258| 1852.00
3 Day 0 48| 2955.33 2019.233| 473.00
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5656.805 0.00 STRAIN O Tine- . Q |I' oint Median 03
Max P-value (WIlcox on test) AAN EWCALEDONI A 1 Day O
WOLF18309606. 46 13430. 66 25570. 78 0. 0056 1 [DB&YI/EPR006/002836
11052. 63 20450. 55 30234. 74 40526. 32 2 Day 0 6363. 64

8.11 19164.

4 S
DOND LAE] 4 NFPRIVQ

U T IO
5764551084249 Q 1814 1 Day 21 9347 37 13176 41
21471.39 54789.192 | 2 Day 0 22p2.22 4545.45 [7495. 74 KW:.'.‘?S"
Seaetipn] jAntigen | Gr point Q1 Median Q3 Max test (P-

value)
Peptide [1 |[Day0 1.00 1.00 4.00] 915.00
Influenza
1 |Day 21 1.00 1.00 56.00]  733.00
2 [Dayo 1.00 1.00 54.00] 2393.00| 0.7631
2 |Day 21 1.00 1.00 69.50 1740.00
3 |Dayo0 1.00 1.00 65.00] 1908.00
3 |Day 21 1.00 1.00 63.00] 2615.00
Split 1 |Dayo 957.00| 1560.00] 2408.00] 9514.00
cD4aoL/ Influenza
L2/ 1 [Day21 | 3468.00| 4908.00| 7624.00] 21324.00
IFNY/TNFo 2 |Dayo 930.00| 1381.00] 2274.00| 16289.00| 0.0002
in CD4 2 |Day21 | 2247.00] 3036.00| 4744.00| 21924.00
3 |Dayo0 1086.00] 1502.00] 2189.00| 3899.00
38 |Day21 | 2312.00| 3040.00| 4437.00| 10431.00
Whole |1 |Day0 1780.00] 2298.50| 3876.00| 15066.00
Influenza
1 [Day21 | 4091.00] 6523.00| 14045.00| 29251.00

2 |Day0 1190.00| 2031.00] 4161.00] 11994.00] 0.0040

2 |Day21 | 83573.00| 4621.00] 7234.00| 40173.00

3 |Dayo 1421.50| 2668.50] 3411.50| 10578.00

3 |Day21 | 2459.00] 4315.00| 7303.00| 22053.00

Group 1: FIUAS03: Flu vaccine Fluarix™ mixed with AS03 Adjuvant

Group 2: Fluarix: Flu vaccine Fluarix™

Group 3: FluWVV: Flu WVV vaccine

SD = Standard Deviation; Min, Max = Minimum, Maximum

Q1 = First quartile; Q3 = Third quartile

N= number of subjects with available results

P-value: Kruskall -Wallis Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 3 groups at Day 21.

Table 14 Antigen-specific CD4 T-cell responses expressed into cells producing
at least two different cytokines: Descriptive Statistics on difference
between PRE and POST ('Total vaccinated cohort)

Secretion Antigen Group |N Mean SD Min
Peptide 1 44 9.57| 159.363 -860.00
Influenza
2 42 -40.98 386.998 -2392.00
CDA40L/IFN-y/TNF- 3 45 -50.73| 256.596 -1664.00
o in CD4 Split Influenza |1 47 4307.02| 4468.828 -8161.00
2 45 1982.93| 3802.332 -14318.0
3 48 1555.90] 1596.216 -526.00
Whole 1 47 6197.98| 7220.765 -11763.0
Influenza
2 47 3791.34| 5820.894 -2128.00
3 48 2535.98| 3966.345 -4766.00
Peptide 1 42 -15.95| 215.710 -451.00
Influenza
2 41 50.83] 264.370 -614.00
CD40L/IFN-y/TNF- 3 44 -52.11| 243.811 -684.00
Split Influenza |1 42 134.71| 426.699 -603.00
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WGHhIBE1eT0912796. 90 22947. 37 48947. 37 WO PCT/EP2006/002836

2006/ 100109PCT/ EP2006/ 002836 2 Day 0 1290.32 2113. 82
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Maxi mum 501 =|First quarfpile I—iy;r 19868dd4| | € Nogyss.00

nunber of subjlects with |avai |.ﬂb| ¢ -pasl t $19.d8oVal ueiqiggo oo
W | coxon Test (Non-paranetric procedure) to test

i ff Ay A (ML covan ¢ -sumtest) between
“g‘;é’tlj ”:' Antigen , “'[,L;‘Grbﬁb @l @i d'ﬁnn ceP8 s hMeMaxy . | P-value
Descr i gt mﬂgue d inferenti alogq ati st4®% o’ d0f f 4%8ARe 0.0765
bet ween POST (Day $l) apd _RiRfp|(Day C% %ngncys %
@D40LgER- speci fi c plasma| wi.gfpgh a 1(3 Oﬂy ng
PINB&n Cdplitdnflusvdds et of | SE8Y.60 T S Bagboop .00 <0.0001
GR4n SD M n A/ NEW (AL EDONbgy.db| 22 1450200 - @5773b887§|63.6
-4365.08[_2 21 306% 46 [73665.0081 411d3(08. 4188/58/ANANAG| 22
Whole 1 2170.00 4009.00( 11681.00| 25570.00{ 0.0003
Influenza
2 1246.00 2382.00[ 3992.00( 33801.00
3 5083.00 1382.50| 3300.50| 19337.00
Peptide 1 ~106.00 0.00 81.00 655.00| 0.0932
Influenza
2 -58.00 13.00 202.00 703.00
CDA40L/IFN- 3 -160.50 0.00 53.00 567.00
YTNF-ocin  |Split Influenza |1 -122.00 35.50 221.00{ 1387.00[ 0.2121
CcDs8 2 -64.50 0.00 160.50| 1252.00
3 -99.00 0.00 76.00] 1060.00
Whole 1 -420.00 49.00 591.00f 5045.00| 0.0851
Influenza
2 -1016.00 -263.50 180.00f 3743.00
3 -651.00 -86.50 180.00f 1011.00
Table 15 Antigen-specific CD4 T-cell responses expressed into cells producing
at least CD40L and another cytokine: Descriptive Statistics on
difference between PRE and POST ('Total vaccinated cohort)
Secretion Antigen Group |N Mean SD Min
Peptide 1 44 10.09] 153.007 -815.00
Influenza
2 42 -29.40| 316.983 -1921.00
CD40L in CD4 3 45 -43.73| 251.146 -1629.00
Split Influenza |1 46 | 4266.20| 4470.807 -8093.00
2 45 2026.42] 3511.508 -11482.0
3 47 15612.34| 1576.133 -494.00
Whole 1 47 6071.96] 7118.132 -11691.0
Influenza
2 47 3764.64| 5740.762 -2114.00
3 48 2544.27| 3959.879 -4390.00
Peptide 1 44 -19.41 81.675 -370.00
Influenza
2 41 -3.98{ 100.998 -399.00
CD40L in CD8 3 45 -5.56 64.666 -181.00
Split Influenza |1 43 39.53] 190.122 -438.00
2 44 27.61 91.173 -155.00
3 45 30.18] 191.326 -291.00
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vaccine Fluarix + ASO3 oil-in-water enul sion adjuvant
Seurelign 2 |Antigepacci f@rompar @k TV Median Q3 Max | P-value
' Peptide 1 0.00 0.00 36.50| 428.00{ 0.1283
Influenza
2 -8.00 0.00 27.00 494.00
3 -35.00 0.00 3.00 230.00
CDA40L in CD4 [5pjit Influenza |1 1799.00|  3156.50] 6647.00| 19480.00 <0.0001
2 783.00 1485.00] 2546.00| 15021.00
3 469.00 1107.00| 2035.00| 7687.00
Whole 1 2109.00 4048.00| 11472.00| 25448.00{ 0.0004
Influenza
2 1212.00 2509.00] 3957.00| 33428.00
3 523.00 1392.00] 3261.50| 19478.00
Peptide 1 -2.00 0.00 0.50 100.00| 0.9721
Influenza
2 -28.00 0.00 24.00 231.00
CD40L in 3 -13.00 0.00 3.00 176.00
CD8 Split Influenza |1 -35.00 0.00 140.00 608.00 0.6175
2 -18.50 0.00 77.50 326.00
3 -9.00 0.00 28.00| 1188.00
Whole 1 -142.00 -8.00 175.00f 2087.00| 0.3178
Influenza
2 -195.50 -34.50 150.00] 1258.00
3 -270.00 -103.00 88.00 588.00
Table 16 Antigen-specific CD4 T-cell responses expressed into cells producing

at least IFNy and another cytokine: Descriptive Statistics on difference
between PRE and POST ('Total vaccinated cohort)

N

65

Secretion Antigen Group (N missing Mean SD Min
Peptide 1 44 5 7.50{ 64.539 -171.00
Influenza
2 42 7| -30.67| 277.984 -1766.00
3 45 5| -27.91| 103.403 -639.00
IFNyin CD4
Split Influenza |1 46 3| 2712.87| 2905.629 -4394.00
2 45 4| 1148.56| 2526.536 -10586.0
3 47 3| 871.00| 1016.251 -764.00
Whole 1 47 2| 4240.09| 4811.891 -8272.00
Influenza
47 2| 2445.38| 4030.694 -3018.00
48 2| 1535.48| 2456.915 -3670.00
Peptide 1 44 5 7.75| 146.412 -226.00
Influenza
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929. 50 1664.50 2821. 00 4669.00  ASO3 CD4ACL
Fluarix 18 1260.11 1054. 487 243.00 721.00 849. 00

WaAB01@001743. 00 Flu 36 1711.56 1433. 113 - 23$9/EF3006/002836
838. 00 1576.00 2759.50 4575.00  AS03 I FNy

Froartx—18—762. 94 813. 885 - 124700 gC[; 3%? 6;@)%%3 06 -1863.00
1p61. 00 3564.00 Flu 39,1179,92| 584 35689. 4100 182,00
P2 S0 050380y R 0289993 T1.71] 201.081 453.00
Influenza
2 41 37.46] 245.241 -612.00
TNF-o in CD8 3 44 -42.95| 210.185 -645.00
Split Influenza |1 41 138.54| 362.601 -329.00
2 44 -70.27| 790.309 -4741.00
3 44 -39.75| 348.803 -1044.00
Whole 1 39 279.59| 1048.352 -1184.00
Influenza
2 44 -280.70| 1562.095 -9070.00
3 44 -71.57| 492.135 -1574.00
Secretion _ |Antigen Group| Q1 Median a3 Max | P-value
Peptide 1 -1.50 0.00 39.00] 239.00[ 0.1836
Influenza
2 -4.00 0.00 12.00 277.00
TNF-o in 3 -26.00 0.00 5.00 53.00
CD4 Split Influenza |1 862.00|  1466.50| 3931.00( 9267.00| <0.0001
2 251.00 698.00{ 1229.00| 12275.00
3 191.00 540.00f 1010.00| 3288.00
Whole 1 868.00 1607.00| 5266.00{ 17199.00] 0.0008
Influenza
2 367.00 871.00f 1584.00| 23540.00
3 175.00 592.00| 1385.50; 8760.00
Peptide 1 -80.00 0.50 70.00 772.00| 0.2759
Influenza
2 -81.00 0.00 155.00 791.00
TNF-o in 3 -179.00 0.00 39.50 566.00
CDs8 Split Influenza |1 -23.00 60.00 178.00] 1468.00[ 0.0790
2 -107.00 0.00 158.00( 1286.00
3 -185.00 0.00 78.50, 1021.00
Whole 1 -250.00 108.00 399.00f 4601.00] 0.1482
Influenza
2 -392.00 -56.50 205.00{ 3258.00
3 -233.50 -54.00 160.00] 1543.00

Results were also expressed as a frequency of cytokine(s)-positive CD4 or CD8 T cell
within the CD4 or CD8 T cell sub-population and presented in Figure 4 and Figure 5.

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 (H9N2)). Resuits expressed as a
frequency of cytokine(s)-positive CD4 T cells are presented in Figure 6.

The main findings are:
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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).

e 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).

Vaccination with Fluarix only induces low levels of cross-reactive CD4 T-cell response
(Figure 6). Vaccination with FIUAS03 induces a strong CD4 T-cell response against drifted
influenza strains and this is statistically significant (Figure 6). A little response was
detected against shift strains.

[1.5.3. B-cells ELISPOT MEMORY
11.5.3.1 Objective
In order to better characterise the CMI response induced by the AS03-adjuvanted

influenza vaccine, the B-cells Elispot memory response induced to differentiate into
plasma cells in vitro using influenza vaccine strains or anti-human immunoglobulin was
evaluate in order to enumerate anti-influenza or IgG secreting plasma. The results are
described in Table 19 and Table 20 and in Figure 7.

A subset of 22 first subjects having received one dose of FIUAS03 vaccine and 21 first
subjects having received one dose of Fluarix vaccine was selected to evaluate the impact
of vaccination on influenza-specific memory B-cells using the B-cell memory Elispot
technology. The following endpoints were determined

* At days 0 and 21: Influenza-specific memory B-cells have been measured by B-cell
Elispot in all subjects. Results have been expressed as a frequency of Influenza

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 (1 0°) of antibody
forming cells.

111.5.3.2 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 (1 0°%) of antibody
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A New Cal edonia Al double Fluarix 18 481.44 381.534

-241. 00 282.00 448.50 598.00 1412.00 Flu 36 812.78
WF2096/1®209- 828. 00 215.50 911.50 1274.50 3206. 0PCT/ERI0B/002836

CD4OL Fluarix 18 450.78 360.378 -239.00 291. 00 447.00

forgﬁ'& 8%!3:11 %%{:rggiv%&%@B%‘iinqségégalqiﬁépegge Pé}%&eﬁ?%@ff&%d 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).

11.5.3.3

There is a tendency in favour of the influenza adjuvanted AS03 vaccine compared to

Results

Fluarix group. For A/New Caledonia strain, there is a statistical significant difference (p-
value = 0.021) in favour of FIUAS03 compared to Fluarix. No statistical difference
between the two groups was observed for A/Panama and B/Shangdong strains.

Table 19 B-cells Memory: descriptive statistics on pre (Day 0) and post (Day
21) and inferential statistics of post (Day 21) frequency of antigen-
plasma within a 10° of lgG-producing plasma cells (subset of
subjects)

STRAIN Group ;:::‘:t N Mean SD Min
A/NEW 1 Day O 22 9751.58 | 6630.335 0.00
CALEDONIA 1 Day 21 22 22001.65 | 11308.261 | 3981.90
2 Day O 21 9193.61 | 4339.421 | 1300.81
2 Day 21 21 12263.08 | 7285.698 789.47
A/PANAMA 1 Day O 22 4329.17 | 2923.497 0.00
1 Day 21 22 18066.69 | 14604.842 714.29
2 Day 0 21 4860.41 | 3392.373 0.00
2 Day 21 21 13872.95 | 12052.163 0.00
B/SHANDONG | 1 Day 0 22 3722.80 | 2347.315 0.00
1 Day 21 22 15949.60 | 12385.965 0.00
2 Day 0 21 3030.39 | 2206.589 640.57
2 Day 21 21 9714.03 | 5656.805 0.00
Time- Max P-value
STRAIN Gr . Q1 Median Q3 (Wilcox
point
on test)
A/NEW 1 Day 0 4117.65 | 9606.46 | 13430.66 | 25570.78
CALEDONI |1 Day 21 | 11052.63 | 20450.55 | 30234.74 | 40526.32
A 2 |Dayo0 6363.64 | 9686.41 | 11698.11 | 19164.84 | 0.0056
2 |Day21 | 7741.05| 9545.45 | 17069.60 | 32000.00
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 |Dayo0 222222 | 454545 | 7495.74 | 11698.11 | 0.1814
2 | Day21 | 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

70




10

15

20

25

18 316.28 279.662 -165.00 175.00 259. 00 387.00 1111.00
Flu 36 438.22 420.770 -685.00 125.00 393.00 733.50

WAEBF1@009 AS03 | L2 Fluarix 18 326. PETAHFR006902836
-294. 00 193. 00 330.00 488.00 834.00 Flu 36 634.72

616.478 -557 00 179 50 678 50 952 00 2602.Q0___AS03
TNFa Fl uar? x | By 6l 41299789 upl 13680 7780200 72982p( 0.1483
2 |Day21 | 6590.91 | 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

Q3 = Third quartile

N= number of subjects with available results

P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

Table 20

B cells Memory: Descriptive and inferential statistics on difference between POST
(Day 21) and PRE (Day 0) frequency of antigen-specific plasma within a 10 6 of 19G-
producing plasma cells (subset of subjects)

STRAIN Group | N Mean SD Min
A/NEW 1 22 12250.07 12875.755 -4365.08
CALEDONIA
2 21 3069.46 7309.731 -10043.4
A/PANAMA 1 22 13737.52 13677.942 -188.29
2 21 2012.54 11489.012 -1551.05
B/SHANDONG | 1 22 12226.81 12243.895 -2222.22
2 21 6683.64 6240.312 -2113.82
P-value
Max \
STRAIN Gr | Q1 Median | Q3 (Wilcoxon
test)
A/NEW 1 2418.07 | 6776.65 | 26036.01 | 35059.98 | 0.0210
CALEDONIA
2 -1762.54 | 1694.51 6850.19 | 18579.97
A/PANAMA 1 4551.30 | 11039.04 | 16614.85 | 49881.94 | 0.1449
2 1522.85 | 6480.96 | 9214.67 | 47812.47
B/SHANDON | 1 1788.75 | 9322.70 | 18907.05 | 42134.18 | 0.1895
G
2 2117.44 | 5384.41 9897.27 | 19801.28

l.6.

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

Q83 = Third quartile

N= number of subjects with available results
P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

Overall conclusions
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L& b .thé%togenicity and safety results
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
adverse events, no difference was observed between the three vaccines. From these
results, it can be concluded that the reactogenicity and safety profile of the candidate
vaccines is satisfactory and clinically acceptable.

111.6.2. Immunogenicity results

Regarding the immune response, the three vaccines exceeded the requirements of the
European authorities for annual registration of split virion influenza vaccines (“Note for
Guidance on Harmonisation of Requirements for influenza Vaccines” for the immuno-
logical assessment of the annual strain changes -CPMP/BWP/214/96). The three
influenza vaccines tested in this study were immunogenic in the healthy elderly, who
developed a good antibody response to influenza hemagglutinin and neutralising antigens
(Table 21).

Table 21
Variable EU standard for antibody response | Resulis
Conversion factor >2.0 > 6.1
Seroconversion rate >30% > 50%
Protection rate >60% > 88%

Regarding cell-mediated immunity (CMI) response, the influenza vaccine adjuvanted with
AS03 induced a significantly stronger CD4 response (included drifted strains) than the two
other vaccines (Fluarix and whole influenza virus vaccine). However, vaccination has no
measurable impact on the CD8 response.

Regarding the B cell memory response, there is a tendency in favour of the influenza
adjuvanted vaccine compared to the un-adjuvanted vaccine.
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A phase I/ll, 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
clinical trial. For immunogenicity and safety evaluations, Fluarix™ vaccine (known as o-

rix™ in Belgium) has been used as reference.

IV.1. Objective

The humoral immune response (i.e. anti-hemagglutinin antibody titres) and cell mediated
immune response (CD4 and/or CD8 T cell responses) and B memory cell response were
measured 21 days after intramuscular administration of one dose of an AS03 adjuvanted
vaccine. Fluarix™ was used as reference.

The objectives were:

1) to determine if AS03 adjuvanted Flu (40 subjects) versus Fluarix (18 subjects) confirm
his strongest immunostimulating activity on CD4- and/or CD8-mediated immunity of
individuals vaccinated with influenza antigens;

2) to investigate, using a longitudinal analysis, the influence of AS03 adjuvanted on the
immune response in prevaccination 2004 (so response one year after the first vaccination
in 2003).

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)

IV.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
e A/Wyoming/3/2003 (X-147) (H3N2) = A/Fujian (H3N2) - like strain
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AS03
IV.2.2. Immunogenicity (HI) end-poinis

e GMTs (taking the anti-log of the mean of the log titre transformations)

e 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 Hl titers on day 21 compared to day 0, for each vaccine strain)

» Protection rate (the percentage of vaccinees with a serum HI >1: 40 at day 21)

IV.2.3. CMI-Endpoints
Observed variable:

At days 0 and 21: frequency of cytokine-positive CD4/CD8 cells per 10° into 4 different
cytokines. Each test quantifies the response of CD4/CD8 T cell to:

= Pool of the 3 following antigens

= New Caledonia antigen

=  Wyoming antigen

= Jiangsu antigen.

Derived variables:

Antigen-specific CD4 and CD8-T-cell response expressed into the 5 different tests

—~

cytokines):

cells producing at least two different cytokines (CD40L, IL-2, IFNy, TNFo)
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, TNFo,, CD40L)
cells producing at least TNFo. and another cytokine (IL-2, CD40L, IFNy)

o > ® Db =

IV.2.4. CMI Analysis
The first CMI analysis was based on the Total Vaccinated cohort (N=40 subjects for

FluAS03 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 FluAS03 group and N=15 for Fluarix group.

» Post-Pre: N=34 subjects for FIuASOS group and N=15 for Fluarix group.
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(a) Thgdregoencysg@P4/CD8 T-lymphgqyigs 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:

- CD4 T-cell response to New Caledonia, Wyoming, Jiangsu and the pool of
the 3 strains.

- CD8 T-cell response to New Caledonia, Wyoming, Jiangsu and the pool of
the 3 strains.

(d) Non-parametric test (Wilcoxon-test) was also used:

- To investigate the kinetic of the immune response at Pre (Day 0) in term of
frequency of specific CD4 petween Explo-Flu-001 and Explo-Flu-002 in each

vaccine group

- To investigate the kinetic of the immune response at Pre (Day 0) in term of
frequency of specific CD4 between the 2 vaccine groups in each of the study
Explo-Flu-001 and Explo-Flu-002

- Toinvestigate the kinetic of the inmune response in term of differences (Post-Pre)

of frequency of specific CD4 between Explo-Flu-001 and Explo-Flu-002 in each

vaccine group.

- Toinvestigate the kinetic of the immune response in term of differences (Post-Pre)
of frequency of specific CD4 between the 2 vaccine groups in each of the study
Explo-Flu-001 and Explo-Flu-002

All significance tests were two-tailed. P-values less than or equal to 0.05 were considered

as statistically significant.

IV.3. Results

Results were expressed as a frequency of cytokine(s)-positive CD4 or CD8 T cell within
the CD4 or CD8 T celi sub-population.

IV.3.1. Antigen specific CD4 T- lymphocytes
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TNFa

Fluarix
Flu
AS03

803.39
1078.28

915.838
1029.122

32.00
-1816.00

533.00
983.00

936.00
1836.00

3892.00
3310.00

A/New
Caledonia

All
double

Fluarix

Flu
AS03

18

36

481.44

812.78

381.534

749.192

-241.00

-828.00

448.50

911.50

598.00

1274.50

1412.00

3206.00

CD40L

Fluarix
Flu
AS03

18
36

450.78
783.75

360.378
711.608

-239.00
-760.00

447.00
808.00

580.00
1161.00

1248.00
3050.00

IFNy

Fluarix
Flu
AS03

18
36

316.28
438.22

279.662
420.770

-165.00
-685.00

259.00
393.00

387.00
733.50

1111.00
156567.00

L2

Fluarix
Flu
AS03

18
36

326.06
634.72

290.792
616.478

-294.00
-557.00

330.00
678.50

488.00
952.00

834.00
2602.00

TNFo

Fluarix
Flu
ASO03

18
36

316.44
449.17

372.492
501.796

-140.00
-916.00

278.00
343.50

542.00
848.00

1449.00
2452.00

A/Wyomin

All
double

Fluarix

Flu
AS03

18

36

609.56

766.61

559.396

579.191

-176.00

-568.00

510.50

864.50

957.00

1221.00

1998.00

1662.00

CD40L

Fluarix
Flu
AS03

18
36

616.33
728.61

550.853
570.316

-176.00
-670.00

488.00

789.50

939.00
1216.00

2017.00
1675.00

IFNy

Fluarix

18

407.06

424.758

-311.00

370.50

723.00

1372.00
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2000. 86 1783.474 102.00 911.50 1461.50 2791. 00 9514. 00

EXPLO 002 36 2028.28 1427.000 55.00 1190.50 1647.50
WQREPe1@0097214. 00 Fluarix EXPLO 001 15 2152. 8 PCTIF2006882836

747.00 930.00 1354.00 2101. 00 7868. 00

EXPLO 002 15

1587. 07 2123.841 192 00.468. 00 735 00 1578 00
CD40L Flu [BKPLO 0(%0554 1986088 1771026862 100189
1340. 00 2ddout® 9462, 00| AS03 EXPLO
1992. 20 144049L1 79.0006 1198006 153004%7 25689169
INFy 0.0006 | 0.0366 | 0.0400 | 0.0041
IL2 0.0037 | 0.0024 [ 0.0584 | 0.0162
TNFo. 0.0031| 0.0108 | 0.0918 | 0.0114

536. 00
837. 00
002 35

P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

Comparing the difference of the individual difference (Post-Pre) in the frequency of

antigen-specific CD4-T-lymphocytes responses between the 2 groups by Wilcoxon test, p-

values less than 0.05 and considered as statistically significant occurred for the following

antigen-cytokine combinations: pool flu-all double, pool flu-IFNy and Jiangsu-IFNy in
favour of the FIuASO03 group (Table 24).

Table 24

Inferential statistics: p-values calculated by Wilcoxon rank-sum test

between the different groups on the difference between Post-vaccination
(at Day 21) and Prevaccination (at 0) for the antigen-specific CD4 T-
lymphocyte responses (Total vaccinated cohort)

P-value

Cytokine

Pool Calgz‘;vnia Wyoming | Jiangsu
All e 0.1124 0.2189 | 0.3085
double e
CD40L 0.0638 | 0.0781 0.2831 0.2872
INFy 0.0290| 0.3589 0.2553 | 0.0435
IL2 0.1024 | 0.0563 0.3986 | 0.0435
TNFo 0.0693 | 0.4090 0.1232 | 0.3129

P-value: Wilcoxon Test (Non-parametric procedure) to test location difference (Wilcoxon
rank-sum test) between the 2 groups.

1V.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
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7286. 00 Fluarix EXPLO 001 15 2094.93 2076. 632 745.00

902. 00 1340.00 2077.00 7385.00 EXPLO 002 15 1561.73
WQRIDFI@® 34. 00 475.00 672. 00 1579. 00 8428. 00 PICUALP266(902836

EXPLO 001 35 1068.63 1030. 745 91.00 448. 00 790.00

1503. 00 5425. 00 ASO03 EXPLO 002 35 1259.
resgopsesdistvice the 2 gpapngdydiiconen test 2ll Hoyalies gvenp lgli?ruta?n Q 05 and

weFidt CoRélderd® ad Sthlistidall F}léuéaﬂéa'i@ 320. 00 388.00 778.00
1227.00 5431.00 EXPLO 002 15 974. 80

IV.3.3. Kinetic analysis : immune response at Prevaccination (one year 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
study and for each vaccine group in Table 27. Inferential statistics are given in Table 26
and Table 28.

Table 25 Descriptive Statistics on prevaccination (Day 0) for the specific CD4
T-lymphocytes response vaccination (Kinetic)

%f:' Group |Study N |Mean |SD Min Q1 Median |Q3 Max
All Flu EXPLO 001 |36 2000.86| 1783.474] 102.00| 911.50| 1461.50| 2791.00| 9514.00
double [AS03

EXPLO 002|36| 2028.28| 1427.000|  55.00| 1190.50] 1647.50] 2575.00| 7214.00
Fluarix |[EXPLO 001|15| 2152.87| 2162.463| 747.00| 930.00| 1354.00| 2101.00| 7868.00
EXPLO 002|15| 1587.07| 2123.841| 192.00| 468.00{ 735.00| 1578.00| 8536.00

CD40L |Flu EXPLO 001|35| 1946.66| 1771.102| 120.00| 837.00| 1340.00| 2819.00| 9462.00
"~ |AS03

EXPLO 002|35{ 1992.20| 1440.721| 77.00| 1125.00| 1590.00| 2587.00| 7286.00
Fluarix |[EXPLO 001 |15| 2094.93| 2076.632; 745.00] 902.00| 1340.00; 2077.00| 7385.00
EXPLO 002|15| 1561.73| 2097.201]  34.00] 475.00] 672.00| 1579.00| 8428.00

INFy |[Flu EXPLO 001|35| 1068.63| 1030.745 91.00| 448.00] 790.00| 1503.00| 5425.00
AS03

EXPLO 002|35| 1259.23| 890.590| 312.00{ 725.00| 984.00} 1354.00| 4146.00
Fluarix [EXPLO 001 (15| 1248.07| 1452.459| 320.00| 388.00| 778.00f 1227.00| 5431.00
EXPLO 002|15{ 974.80| 1394.044| 52.00| 252.00| 337.00] 1057.00| 5576.00

L2 Flu EXPLO 001 (35| 1690.20| 1524.689| 37.00[ 688.00| 1211.00| 2416.00| 8235.00
ASO3
EXPLO 002|35| 1883.60| 1361.337| 14.00( 1068.00| 1413.00| 2370.00| 6891.00
Fluarix [EXPLO 001{15| 1888.40| 2085.857| 568.00| 715.00| 1136.00{ 1770.00| 7403.00
EXPLO 002|15| 1493.93| 2037.139| 58.00, 444.00 1485.00| 8193.00

TNFa |Flu  |EXPLO 001|35| 1174.74] 1119.633| 55.00] 466.00| 795.00| 1720.00| 5415.00
AS03
EXPLO 002|35| 1545.40| 1159.490| 135.00| 831.00| i
Fluarix [EXPLO 001 [15| 1444.20| 1946.211| 201.00] 520.00
EXPLO 002|15| 1304.73| 1759.716| 144.00| 316.00

00| 1857.00| 5354.00
1254.00| 7213.00
1171.00| 7056.00

SD = Standard Deviation

Min, Max = Minimum, Maximum

Q1 = First quartile

Q83 = 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 studies by Wilcoxon test for each vaccine group, p-values less than 0. 05
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EXPL
1720. 00 5415. 00

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)

5

Cytokine |Group p-value
ALL FIUAS03 0.5209
DOUBLE Fluarix 0.0712
CD40L FIuAS03 0.4957
Fluarix 0.0744
INFy FIUAS03 0.0896
Fluarix 0.1103
IL2 FIUAS03 0.1903
Fluarix 0.1647
TNFo FIUAS03 0.0427
Fluarix 0.5476

P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

10 Table 27 Descriptive Statistics on Prevaccination (Day 0) for the specific CD4
T-lymphocytes response vaccination (Kinetic)

Cyto-

kine Study Group [N [Mean [SD Min Qi1 Median |Q3 Max
All EXPLO 001 |Flu 36| 2000.86] 1783.474| 102.00] 911.50| 1461.50; 2791.00| 9514.00
double ASO03

Fluarix [15] 2152.87| 2162.463| 747.00| 930.00| 1354.00| 2101.00| 7868.00
EXPLO 002|Flu  |36] 2028.28| 1427.000| 55.00| 1190.50| 1647.50| 2575.00| 7214.00
AS03
Fluarix |15| 1587.07| 2123.841| 192.00| 468.00
CD40L [EXPLO 001|Flu  |35| 1946.66| 1771.102] 120.00| 837.00
AS03
Fluarix [15| 2094.93| 2076.632| 745.00| 902.00| 1340.00| 2077.00| 7385.00
EXPLO 002|Flu |35 1992.20 1440.721| 77.00| 1125.00| 1590.00| 2587.00| 7286.00
ASOB P R Y

Fluarix |15| 1561.73| 2097.201| 34.00| 475.00| &72.00| 1579.00| 8428.00
INFy |[EXPLO 001[Flu |35 1068.63| 1030.745] 91.00| 448.00| 790.00[ 1503.00| 5425.00
AS03
Fluarix {15| 1248.07| 1452.459 320.00| 388.00| 778.00| 1227.00| 5431.00
EXPLO 002|Flu  [35] 1259.23] 890.590| 312.00| 725.00] 984.00| 1354.00| 4146.00
Asos | | | i 1
Fluarix [15| 974.80| 1394.044| 52.00| 252.00| 8#37.00| 1057.00| 5576.00
IL2 EXPLO 001|Flu  [35] 1690.20 1524.689] 37.00] 688.00| 1211.00| 2416.00| 8235.00
AS03
Fluarix |15| 1888.40| 2085.857| 568.00| 715.00| 1136.00| 1770.00| 7403.00
EXPLO 002|Flu  [35| 1883.60| 1361.337| 14.00| 1068.00| 7413.00| 2370.00| 6891.00
AS03
Fluarix |15| 1493.93| 2037.139| 58.00| 444.00
TNFo. |[EXPLO001[Flu  [35| 1174.74| 1119.633| 55.00| 466.00
AS03
Fluarix [15| 1444.20| 1946.211| 201.00| 520.00
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AS03 EXPLO 002 35 1545.40 1159490 135. 00
831. 00 ro3.00 1857.00 5354.00 Fluarix EXPLO 001 15
WA246/100091946. 211 201. 00 520. 00 688. 00 1254. OPCIHIF20GM02836

EXPLO 002 15 1304.73 1759. 716 144. OO 316. 00 824. 00
1171 00 7056-00 SD_=_St.andard. Lon 15 M.n MNax =
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Table 28 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 0.9423
Explo Flu 002 0.0300
CD40L Explo Flu 001 0.8989
Explo Flu 002 0.0361
INFy Explo Flu 001 0.8738
Explo Flu 002 0.0121
IL2 Explo Flu 001 0.9747
Explo Flu 002 0.0216
TNFo Explo Flu 001 0.9916
Explo Flu 002 0.0514
P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

IV.3.4. Kinetic analysis : immune response at Post minus Prevaccination

The frequency of antigen-specific CD4 T-lymphocytes secreting in response at (post-pre)
timepoint was summarised by descriptive statistics for each cytokine and

for each vaccine group and for each study in Table 29, for each study and for each
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)

f(:i‘::' Group (Study N [Mean (SD Min al Median (Q3 Max

All Flu EXPLO 001 34| 4837.56| 4476.129| -609.00| 1888.00| 3483.50| 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
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h
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Llﬁm.q
N ld86d X 15 2152, 87 216p 463 74700

2101. OQeXeaBod2)33| FXdAN4D Ow.ﬁau-saﬁ.oﬁ

’EXPL‘GGMUs??Mzﬂ@) S8Rl06o0 454 P6 185 U 5162 oo 13296.00

0%2.80 E@ﬁ?’o@a@os 00| 2831.00

5 5 FRBrixI|ERBL. 00115 166801 32 385.028| 7-824000180. 0@8@86 00| 2284.00| 7120.00

EXPLO 002|15| 851.87| 859.585| 148.00| 294.00{ 501.00| 1222.00] 3564.00

IL2 Flu

AS03

EXPLO 001 [33| 3950.18| 8878.538 -358.00| 1309.00| 2760.00| 6635.00 16988.00

EXPLO 002[33| 1404.67| 1355.665[-2702.00{ 719.00| 1341.00| 2109.00| 4342.00

Fluarix |[EXPLO 001 |15| 2413.87| 3027.392| 263.00| 674.00| 1672.00( 2425.00| 12273.00

EXPLO 002|15| 1117.80| 975.934| -258.00| 575.00| 714.00| 1618.00| 3850.00

TNFo |Flu

AS03

EXPLO 001 (33| 2627.36| 2574.458 -825.00{ 862.00| 1475.00| 4764.00| 9267.00

EXPLO 002|33| 1072.36| 1044.140|-1816.00| 447.00| 1000.00] 1752.00| 3310.00

Fluarix [EXPLO 001 |15| 1460.53| 3115.174|-1586.00| 251.00| 813.00| 1314.00| 12275.00

EXPLO 002{15| 904.67| 974.958] 32.00] 338.00| 752.00] 965.00| 3892.00

SD = Standard Deviation

Min, Max = Minimum, Maximum

Q1 = First quartile

Q83 = 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 studies by Wilcoxon test for each vaccine group, all p-values for FIUAS03

group were less than 0.05 and were considered as statistically significant (in favour of
Explo-Flu-001) (see Table 30).

Table 30

Inferential statistics on the difference between Post-vaccination (Day 21)
and Prevaccination (Day 0): p-values from Wilcoxon rank-sum test
between the different studies at Day 21 for antigen-specific CD4 T-
lymphocyte responses (Kinetic)

|Cytokine  |Group p-value
ALL FIUASO03 0.0005]
DOUBLE Fluarix 0.1300
CD40L FIUAS03 0.0007
Fluarix 0.0890
INFy FluAS03 | 10.0012|
Fluarix 0.1103
IL2 FIUAS03 0.0025|
Fluarix 0.1409
TNFo, FIuAS03 0.0827
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.
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Tablg 300 11Pesaiptive Satimticsmmihgdliffergnce betwegnPo

(Day 21) and Prevaccination (Day 0) for the specific CD4 T-
lymphocytes response vaccination (Kinetic)

st-vaccination

f;f: Study |Group |N [Mean |SD Min  |Q1 Median (@3  |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| 2743.00| 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
EXPLO |Flu  |33| 1694.73| 1431.082(-2359.00] 921.00| 1659.00{ 2662.00| 4575.00
002 AS03
Fluarix |15| 1360.93| 1131.051| 248.00] 725.00| 860.00| 1687.00| 4743.00
IFNy |EXPLO |Flu  [33| 3127.09| 2974.067| -453.00| 1325.00| 1721.00| 5162.00| 13296.00
001 AS03
Fluarix [15| 1660.13| 1834.023| -84.00| 480.00| 1386.00| 2284.00| 7120.00
EXPLO |Flu |33 1167.85] 893.363| -817.00| 633.00| 1207.00| 1803.00| 2831.00
002 AS03
Fluarix [15| 851.87| 859.585| 148.00[ 294.00| 501.00| 1222.00| 3564.00
IL2 EXPLO |Flu _ |33| 3950.18| 3878.538| -358.00| 1309.00| 2780.00| 6635.00| 16988.00
001 AS03
Fluarix |15| 2413.87| 3027.392] 263.00] 674.00| 1672.00| 2425.00{ 12273.00
EXPLO |Flu  |33| 1404.67| 1355.665|-2702.00] 719.00| 1341.00| 2109.00] 4342.00
002 AS03
Fluarix [15| 1117.80| 975.934| -258.00| 575.00{ 714.00| 1618.00| 3850.00
TFNo. |EXPLO [Flu  |33| 2627.36| 2574.458| -825.00] 862.00| 1475.00| 4764.00] 9267.00
001 ASO03
Fluarix [15| 1460.53| 3115.174|-1586.00{ 251.00| B13.00| 1314.00] 12275.00
EXPLO |Flu  |33| 1072.36] 1044.140|-1816.00] 447.00| 1000.00| 1752.00] 3310.00
002 AS03
Fluarix [15] 904.67| 974.958| 32.00| 338.00! 752.00| 965.00{ 3892.00

SD = Standard Deviation
Min, Max = Minimum, Maximum
Q1 = First quartile
Q8 = 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, p-value was less than 0.05

only for Explo-Flu-001 and was considered as statistically significant (in favour of
FIuASO3) (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
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312. 00 725. (

Fl uari x 15 ¢

ASO3

Cpog4. 00 1354Egwo EL®100 ASOR0931
)74. 80 Explo Flu 002 0.1391
INFy Explo Flu 001 0.0543

Explo Flu 002 0.1068

IL2 Explo Flu 001 0.0847

Explo Flu 002 0.2254

TNFo Explo Flu 001 0.0375

Explo Flu 002 0.2009

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
5
Results are shown in Figure 9 and in Tables 33 to 36.
Table 33: Geometric Mean Titers (GMT) and seropositivity rates of anti-HI titers
(GMTs calculated on vaccinated subjects)
Antibody Group Timing | N S+ % 95% Cl GMT 95%CI
LL. | UL L.L. U.L
New Fluarix | PRE 18 17| 944 | 726 | 99.9| 63.5| 38.1 105.9
Caledonia
PI(D21) 18 18| 100 | 81.5| 100 |131.9| 77.1 225.6
FIUASO03 | PRE 40 39| 97.5] 86.8| 999 | 70.3| 505 97.7
PI(D21) 40 40| 100 | 91.3| 100 | 218.6 | 158.2 302.0
A/Fujian Fluarix | PRE 18 18| 100 | 81.5| 100| 95.0| 51.0 176.2
Pi(D21) 18 18| 100 | 81.5| 100 | 498.3 | 272.1 912.7
FIuAS03 | PRE 40 401 100] 91.3| 100 | 943 | 714 124.6
Pi(D21) 40 40| 100 | 91.3| 100 | 735.1 | 564.4 957.5
B/Shanghai | Fluarix | PRE 18 16| 88.9| 65.3| 986 | 23.3| 15.2 35.8
PI(D21) 18 17| 944 | 726 | 99.9 | 139.8 | 64.0 305.0
FIUASO3 | PRE 40 38| 95.0} 831 | 994 | 58.6| 43.9 78.1
PI(D21) 40 40| 100 | 91.3| 100 | 364.4 | 269.7 492.4
10 PRE= Prevaccination,
PI(D21)= day 21 post vaccination
95%Cl, LL, and UL = 95% confidence interval, lower and upper limit
S+= number of seropositive subjects
15 Table 34: Conversion factor of anti-Hl titers (All vaccinated subjects)
Group A/N-Caledonia A/Fujian B/Shanghai
N GMR N GMR N GMR
[95 % CI] [95 % CI] [95 % CI]
Fluarix 18 2.1 18 52 18 6.0
[1.4;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 O titers ratios)
95%Cl = 95% confidence interval
20 Table 35: Seroprotection rates of anti-Hl titers (All vaccinated subjects)
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ew " "7 T Floarix PRE 18 14| 77.8] 52.4] 93.6
Caledonia
PI(D21) 18 16| 88.9] 65.3] 98.6
FIUASO3 PRE 40 32| 80| 64.4] 909
PI(D21) 40 39| 975 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] 972
PI(D21) 40 40, 100 91.2| 100
B/Shanghai Fluarix PRE 18 6| 33.3] 13.3] 59.0
PI(D21) 18 14| 77.8| 52.4| 936
FIuASO3 PRE 40 34| 85 702 943
PI(D21) 40 40| 100 91.2] 100

PRE= Prevaccination,
PI(D21)= day 21 post vaccination

N = number of subjects with available results.

n = number of subjects with titres within the specified range.
% = percentage of subjects with titres within the specified range

Table 36: Seroconversion rates at Pl day 21(fold-increase = 4) (All vaccinated
subjects)
Antibody Vaccine Group N Responders
n % 95% ClI
LL UL

A/New Caledonia Fluarix 18 3 16.7 3.6 41.5
FIUAS03 40 19 47.5 31.5 63.9

A/Fujian Fluarix 18 13 72.2 46.5 90.3
FIuAS03 40 34 85.0 70.2 94.3

B/Shanghai Fluarix 18 12 66.7 41.0 86.7
FIuAS03 40 31 77.5 61.5 89.2

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

IV.5.

Overall conclusions

From this clinical study it is confirmed that the adjuvanted vaccine Flu-AS03 is 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-

AS083 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.
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fold increase in HI 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

FIRST sTUDY - Efficacy of hew formulations AS03 and AS03+MPL

V.1. Rationale and objectives

Influenza infection in the ferret model closely mimics human influenza, with regards both
to the sensitivity to infection and the clinical response.

The ferret is extremely sensitive to infection with both influenza A and B viruses without
prior adaptation of viral strains. Therefore, it provides an excellent model system for
studies of protection conferred by administered influenza vaccines.

This study investigated the efficacy of various Trivalent Split vaccines, adjuvanted or not,
to reduce disease symptoms (body temperature) and viral shedding in nasal secretions of
ferrets challenged with homologous strains.

The objective of this experiment was to demonstirate the efficacy of an adjuvanted
influenza vaccine compared to the plain (un-adjuvanted) vaccine.

The end-points were:

1) primary end-point: Reduction of viral shedding in nasal washes after homologous
challenge:

2) secondary end-points: Analysis of the humoral reponse by IHA and monitoring of the
temperature around the priming and the challenge.

V.2. Experimental design

V.2.1. Treatment/group (Table 37)
Female ferrets (Mustela putorius furo) (6 ferrets/group) aged 14-20 weeks were obtained

from MISAY Consultancy (Hampshire, UK). Ferrets were primed on day 0 with

heterosubtypic strain H1IN1 A/Stockholm/24/90 (4 Log TCIDsy/ml). On day 21, ferrets were

injected intramuscularly with a full human dose (500 g vaccine dose, 15 jug HA/strain) of
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PBé&i?tf3 foqg %4(§e?h§r%ed8 (}o4 74 wi en oﬁe Q‘gld concentrated) 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: 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 in
sequence 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.

Formulation 2: Trivalent split influenza adjuvanted with AS03 (500u):

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: 750pg 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, 250 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.
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arg‘ﬁ‘u8e7fo%)wing: 750pg Tween 80, 110pg 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, 250l of SB62 emulsion
(prepared as in taught in Example 11.1) is added. The mixture is stirred again for 15 min
just prior addition of 25ug of MPL from a suspension prepared as detailed in Example
11.3.1. The formulation is stirred for 15 minutes at room temperature and stored at 4°C if
not administered directly.

Remark: In each formulation, PBS 10 fold concentrated is added to reach isotonicity and
is 1 fold concentrated in the final volume. H20 volume is calculated to reach the targeted

volume.

V.2.3. Read-outs (Table 38)

Table 38
Readout Timepoint Sample-type /P Analysis
' method

Viral shedding | p-1 to D+7 Post priming Nasal washes In Titration
D-1 to D+5 Post challenge

T monitoring | D-1 to D+3 Post priming | Implant in In | Telemetry
D-2 to D+3 Post challenge | peritoneal cavity

IHA Pre, Post priming, Post Serum In IHA
imm, Post challenge

In= Individual / Po= Pool

V.3. Results

A schematic representation of the results is given in Figure 10 and Figure 11.

V.3.1. Temperature monitoring
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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).

Post-challenge, a peak of body temperature only observed after immunization with
trivalent split plain or PBS. No peak observed after immunization with trivalent split
adjuvanted with AS03 or AS03+MPL.

V.3.2. Viral shedding (Figure 11)
Viral titration of nasal washes was performed on 6 animals per group.

The nasal washes were performed by administration of 5 ml of PBS in both nostrils in
awake animals. The inoculation was collected in a Petri dish and placed into sample
containers at -80°C (dry ice).

All nasal samples were first sterile filtered through Spin X filters (Costar) to remove any
bacterial contamination. 50 i of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 pl of medium (10 wells/dilution). 100ul 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 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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slightly better with ASO03 compared to AS03+MPL (see Day 2 Post-challenge). Statistical

significance could not be determined due to the low number of animals per group.

V.3.3. Conclusion of the experiment

Higher humoral responses (HI titers) were observed with Trivalent Split adjuvanted with
ASO03 or AS03+MPL compared to the Trivalent Split Plain for all 3 strains (at least 2-fold
for 2 out of 3 strains, i.e. H3N2 and B strains).

AS03 and AS03+MPL formulations showed added benefit in terms of protective efficacy in
ferrets (lower viral shedding and temperature) (Figures 10 and 11).

Post-challenge, no boost of the humoral response was observed after immunization with
Trivalent Split adjuvanted with AS03 or ASO3+MPL.

SECOND STUDY - Heterotypic Challenge study in ferrets: demonstration of efficacy of
new formulation tested

V.4. Rationale and objectives

This study investigated the efficacy of various Trivalent Split vaccines, adjuvanted or not,
by their ability to reduce disease symptoms (body temperature) and their effects on viral
shedding in nasal secretions of immunized ferrets after a heterologuous challenge.

V.5. Experimental design

Female ferrets (Mustela putorius furo) (6 ferrets/group) aged 14-20 weeks were obtained
from MISAY Consultancy (Hampshire, UK). Four groups were tested:

#  Fluarix
Trivalent Split AS03
Trivalent Split AS03+MPL

* PBS
Ferrets were primed on day 0 with heterosubtypic strain HIN1 A/Stockholm/24/90 (4 Log

*

*

TCIDso/ml). On day 21, ferrets were injected intramuscularly with a full human dose (500
ug 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 (17.5 pug HA). Ferrets were then
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The results (Figure 12) show that:

- A high variability from one group to another was observed around the priming. The
baseline seemed to be higher before priming than after priming.

- Despite the high variability in the body temperature, a peak was only observed Post-
challenge in ferrets immunized with PBS (6/6 ferrets), Trivalent Split Plain (5/6 ferrets) and
Trivalent Split adjuvanted with AS03 (2/6 ferrets). No peak was observed after
immunization with trivalent split adjuvanted with AS03+MPL (0/6 ferrets).

- AS03 seemed to be less efficient than AS03+MPL against heterologous strains in terms
of fever prevention. We cannot conclude the possibility that difference between adjuvant
is due to different level in pre-challenge antibody levels.

V.6.2. Viral shedding (Figure 13)
The nasal washes were performed by administration of 5 ml of PBS in both nostrils in

awake animals. The inoculation was collected in a Petri dish and placed into sample
containers at —80°C (dry ice).

All nasal samples were first sterile filtered through Spin X filters (Costar) fo remove any
bacterial contamination. 50 pl of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 ul of medium (10 wells/dilution). 100ul 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.
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Viral shedding after priming

Viral shedding was measured for 12 ferrets from Day 1 Pre-priming- to Day 7 Post-
priming. Results are expressed in pool.

The viral clearance was observed on Day 7 Post-priming in all ferrets.

Viral shedding after challenge

Viral shedding was measured for 6 ferrets/group from Day 1 Pre-challenge to Day 7 Post-
challenge.

Two days Post-challenge, statistically significant lower viral titers were observed in ferrets
immunized with Trivalent Split adjuvanted with AS03 and AS03+MPL compared to ferrets
immunized with Trivalent Split Plain and PBS (difference of 1.25/1.22 log and 1.67/1.64
log with adjuvanted groups AS03/ AS03+MPL compared to the Plain vaccine,
respectively).

On Day 50, no virus was detected in nasal washes.

V.6.3. Hemagglutination Inhibition Test (HI titers) (Figures 14A and B)
Serum samples were collected 1 day before priming, 21 days Post-priming, 22 days post-

immunization and 14 days post-challenge.

Anti-Hemagglutinin antibody titers to the H3N2 influenza virus (vaccine and challenge
strains) were determined using the hemagglutination inhibition test (HI). The principle of
the HI test is based on the ability 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
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Results:

Results are shown in Figures 14A and 14B. After immunization with H3N2 A/Panama,
higher humoral responses (Hl 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™.

Similar HI titers were observed in ferrets immunized with H3N2 A/Panama adjuvanted
with AS03 or AS03+MPL.

Cross-reactive Hl titers to the heterologous strain A/Wyoming H3N2 was only observed
after immunization with A/Panama H3N2 strain containing vaccine adjuvanted with AS03
or AS03+MPL (not observed after immunization with Trivalent Split Plain).

A boost of A/Wyoming-specific HI titers was observed in ferrets immunized with the
heterologous strain A/Panama H3N2 and challenged with A/Wyoming H3N2. As expected
and contrary to the homologous challenge, the heterologous challenge resulted in an
increase of A/Panama-specific Hl titers in ferrets immunized with A/Panama H3N2
adjuvanted with AS03 and AS03+MPL.

V.6.4. Conclusion of this experiment

As expected, a boost of anti-H3N2 Hl titers was observed after heterologous challenge
compared to the situation after homologous challenge (no boost).

However, similar protection (viral shedding) was observed after heterologous and
homologous challenge.

Example VI - Pre-clinical evaluation of adjuvanted and unadjuvanted influenza
vaccines in C57BI/6 primed mice

VI.1. Experimental design and objective
Significant higher CD4 T cell responses were observed, in Explo-Flu-001 clinical study
(see Example lll), 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.
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by using Split AS03 or split AS03+MPL compared to Split plain.

V1.1.1. 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 AS03+MPL

- PBS

Mice were primed on day 0 with heterosubtypic strains (5 pug HA whole inactivated H1N1
A/Johnannesburg/82/96, H3N2 A/Sydney/5/97, B/Harbin/7/94). On day 28, mice were
injected intramuscularly with 1,5 pg HA Trivalent split (A/New Caledonia/20/99,
A/Panama/2007/99, B/Shangdong/7/97) plain or adjuvanted (see groups below).

VI.1.2. Preparation of the vaccine formulations

In each formulation, PBS 10 fold concentrated is added to reach isotonicity and is 1 fold
concentrated in the final volume. H.O volume is calculated to reach the targeted volume.
Split trivalent plain (un-adjuvanted):
Formulation 1 (for 500 ul): 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) are added to water for injection. The
detergents quantities reached are the following: 750ug Tween 80, 110ug Triton X-100 and
100pg 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. The formulation is stirred for 15 minutes
at room temperature and stored at 4°C if not administered directly.
Split trivalent adjuvanted with the oil-in-water emulsion adjuvant AS03:
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, 110ug Triton X-100 and 100ug VES per 1 ml. After 5
min stirring, 15ug of each strain H1N1, H3N2 and B are added with 10 min stirring
between each addition. After 15 min stirring, 250ul 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.
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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 100pg 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, 250l of SB62 emulsion (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.

VI.1.3. Read-outs
CMI analysis (ICS: CD4/CD8, IL-2/IFNg staining)
PBMCs from primed mice were harvested 7 days post-immunization. They were tested in

pools/group.

VI.2. Results

Conditions that showed higher frequencies of CD4 and CD8+ T cells, as well as lower

background, were determined by using C57BI/6 primed mice and whole inactivated virus

1 pug/ml as re-stimulating antigen. Results are shown in Figure 15 (CD4 T-cell responses)

and in Figure 16 (CD8 T-cell response).

With these conditions, it was possible to induce:

¢ Higher CD4 T cell responses for Split AS03 compared to Split Plain, as observed in
humans.

e Higher CD4 T cell responses for Split AS03+MPL compared to Spilit Plain.

e Similar CD8 T cell responses between Split Plain and Split AS03, as observed in
humans.

e Trend for higher CD8 T cell responses for AS03+MPL compared to Split ASO3 or Split
Plain

Example VIl — Pre-clinical evaluation of adjuvanted and unadjuvanted split and sub-

unit influenza vaccines in C57BI1/6 mice primed with heterologous strains

Vil.1. Experimental design and objective
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commercially available split vaccine (Fluarix™) versus a subunit vaccine (Chiron's vaccine
Fluad™) as well as the CMI response obtained with these vaccines adjuvanted with AS03,
or AS03+MPL or another oil-in-water emulsion adjuvant (OW).

VII.1.1. Treatment/group

Female C57BI/6 mice (24 mice/group) aged 6-8 weeks were obtained from Harlan Horst,
Netherland. Mice were primed intranasally on day 0 with heterosubtypic strains (5 ug HA
whole formaldehyde inactivated H1N1 A/Johnannesburg/82/96, H3N2 A/Sydney/5/97,
B/Harbin/7/94). On day 29, mice were injected intramuscularly with 1,5 ug HA Trivalent
split (A/New Caledonia/20/99, A/Wyoming/3/2003, B/Jiangsu/10/2003) plain or adjuvanted
(see groups in Table 39 below).

Table 39
Gr | Antigen / Formulation Other treatment
1 Trivalent split* / Plain (un-adjuvanted) = Fluarix'" Heterologous priming DO
2 Trivalent split* / OW Heterologous priming DO
3 Trivalent split* / AS03 Heterologous priming DO
4 Trivalent split* / AS03+MPL (2.5 ug per dose) Heterologous priming DO
5 Gripguard (= Fluad ™) = sub-unit in an oil-in-water Heterologous priming DO
emulsion
6 | Aggripal ™ (sub-unit) / AS03 Heterologous priming DO
7 | Aggripal ™ (sub-unit) / ASO3+MPL (2.5 ug 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

VII.1.2. Preparation of the vaccine formulations
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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
around 150nm is obtained for each, the 2 samples are pooled and filtrated on 0.2 um
filter. A z average mean of 143 nm with a polydispersity of 0.10 is obtained for the pooled
sample at TO and of 145 nm with a polydispersity of 0.06 after 4 months storage at 4°C.
This size is obtained using the Zetasizer 3000HS (from Malvern), under the following
technical conditions:

- laser wavelength: 532 nm (Zeta3000HS).

- laser power: 50 mW (Zeta3000HS).

- scattered light detected at 90° (Zeta3000HS).
- temperature: 25°C,

- duration: automatic determination by the soft,
- number: 3 consecutive measurements,

- z-average diameter: by cumulants analysis

Formulation for group 1 ( 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 pug/mi
Triton X-100 and 50 pg/ml VES, are added to water for injection. After 5 min stirring, 15ug
of each strain HIN1, H3N2 and B are added with 10 min stirring between each addition.
The formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 2 ( for 1 mi):

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixtiure
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 ug/ml
Triton X-100 and 50 pg/ml VES, is added to water for injection. After 5 min stirring, 15ug
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After 15 min stirring, 250pl 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/ml
Triton X-100 and 50 pg/ml 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.
After 15 min stirring, 250! of SB62 emulsion is added. The formulation is stirred for 15
minutes and stored at 4°C if not administered directly.

Formulation for group 4: 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 mg/ml Tween 80, 55 ug/mi
Triton X-100 and 50 pg/ml VES, is added to water for injection. 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 emulsion is added. The mixture is stirred again for 15
min just prior addition of 25ug of MPL. The formulation is stirred for 15 minutes and stored
at 4°C if not administered directly.

Formulation for group 5: for 1 mi:

Equal volume of PBS and FluAd™/Gripguard™ (commercial vaccine) vaccine are mixed.
The formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 6: for 1 mi:

250ul of PBS mod pH 7.4 are added to a 500ul dose of Aggripal™ (commercial vaccine).
After 15min stirring, 250u of SB62 is added (prepared according to the methodoly
detailed for the scaled-up production). The formulation is stirred for 15 minutes and stored
at 4°C if not administered directly.

Formulation for group 7: for 1 mi:

PBS mod pH 7.4 (to reach a final volume of 1ml) is added to a 500 pl dose of Aggripai™
(commercial vaccine). After 15min stirring, 250l 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 mi:
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VI1l.1.3. Read-outs (Table 40)

CMI (ICS): 7 Days Post-immunization.
IHA/neutralization assay: 21 Days Post-immunization.

Table 40

Read-out Timepoint Sample type /P Analysis
method

ICS D35 PBLs Po FACS analysis
(CD4,CD8, IL-
2, IFN-y)
Humoral D14, D44 Sera In IHA, neutra
response

In= Individual / Po= Pool

CMI analysis (ICS: CD4/CD8; IL-2/IFN-gamma staining)
PBMCs from 24 mice/group were harvested 7 days post-immunization and tested in
pools/group.

VIL.2. Results

VIl.2.1. Humoral immunity

Haemagglutination inhibition activity against the 3 vaccine strains was detected in sera
from 24 animals per group at Day 14 after intranasal heterologous priming and at Day 16
Post-immunization.

For the 3 strains and for all groups, a boost of Hl titers was observed after immunization.

* For a same adjuvant and for the 3 strains, similar Hl titers were induced by the subunit
vaccine and the Split vaccine.

* Similar Hl 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.

99




10

15

20

25

30

35

18 6.0 [1.4;3.2] 13.0;9.3] [3.5;10.2] FluAS03 40

3.1 40 7.8 40 6.2 [2.4;4.0] [5.6;10.9] [4.7;8.2]
wWORoso@ied nunber of subjects GVR = Geonet ri c PUE&EP2006/002836

Ratio (antilog of the nean log day 21/day O titers

rati OSF‘Z) 95% = 95% confidence interval 20 Tabl e

* [o1.thp gfem%@@qt@ppqllguswlf@gntamgherqﬂl @tpqsewgre(ggasprved when the Flu
va¥@hé 58&% 8isubuRitBgFdsSad é@\ﬂanteWQ\nth AS03 with or without MPL compared to the

2006/ 100109PCT/ EPZOO / 002836 Antibody Group Timng N n
Plajp EluMGCOBE05 CI A/ New Fluari x PRE 18 14 77.8 52.4 93.6

. Qﬁ'tl%i@rwé}e statlstlcally Biyaiédnt Iﬂi§he¥6f08&h8 66 - v&ic8fe 6(Split or subunit)

uAS03 80 64.4
adjuvanted w:tﬁ% compared to the FIu vaccme 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):

1. GSK adjuvants showed the same trend as previously observed (Example VI):
AS03+MPL was superior to AS03 which was in turn superior to the result obtained
with the plain vaccine. This trend was observed both for the split or the subunit
vaccine.

2. Whatever the formulation (Plain, AS03 or AS03+MPL), the split vaccine induced a
higher CD4+ T cell responses than the subunit vaccine.

3. Fluad (subunit + oil-in-water emulsion OW — see preparation section) seemed to
induce similar frequencies than Fluarix Plain.

4. Formulations Trivalent SplitY/AS03 or Trivalent Split/AS03+MPL induced higher
CD4+T cell responses than the formulation subunit/oil-in-water emulsion OW.

CD8 T cell responses — Figure 17 lower 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.

In terms of Flu whole virus-specific CD8+ T cells expressing IL-2, IFN-y or both cytokines
(Figure 17 lower part):

* The cut-off of this experiment was relatively high due to the high background observed
for the PBS negative control group.

* However higher specific CD8 T cell responses were observed for mice immunized with
Trivalent SpliVAS03+MPL compared to other vaccine formulations.

VIL.3. Summary of results and conclusions
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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 adjuvanted 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 SpliYAS03+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).

5. The split vaccine, whether adjuvanted with AS03 with or without MPL (groups 3
and 4) performed showed higher CD4+ T cell responses than the sub-unit vaccine,
either Fluad (group 5) or Aggripal + OW (group 7).

2) Flu-specific CD8+ T cells obtained by ICS at Day 7 post —immunization showed no
differences are observed between Split/AS3 and Split Plain (as observed in humans).
There was a trend for a higher CD8+ T cell response by using Split’/AS03+MPL compared
to Split/AS03 or Split Plain.

3) For a same adjuvant and for the 3 strains, similar HI titers were induced by the subunit
vaccine and the split vaccine. For the 3 strains, statistically significant higher titers were
observed when the Flu vaccine (subunit or split) was adjuvanted with AS03 or AS03+MPL
compared to the Flu vaccine plain (Flu vaccine OW > Flu vaccine Plain only for the
A/Wyoming strain).

Example VIl — Clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation and AS03 with or without
MPL adjuvant

VIIl.1. Study design

A phase |, open, randomised, controlled study in an elderly population aged over 65 years

(= 65 years-old) in order to evaluate the reactogenicity and the immunogenicity of-

GlaxoSmithKline Biologicals influenza candidate vaccines containing the adjuvant AS03
101
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Pl (D21) = day 21 post vacci nation N = nunber of
subjects with available results. n = nunber of
WERop/eened with titres within the specified raP§a/EP3066102836
per cent age of subjects with titres within the
speci fied range Tabl e 36: Seroconversion rates at PI
or Aa93-sMIPk, agiministeraddatsemuscalarly Als|copwerachatFrdarktibyaseins)(known as

@Emdﬁ%%)/ CCI ne Goup Nn Res % | onders 95% Cl
W cal edonia Fluarix 18 3 16.7 3.6 41.5
FI uUASO3 40 19 47.5 31.5 63.9 A/Fujian Fluarix 18 13
F .40 34 85.0 70.2 94.3
Th%)%éﬁaré}'ghgr"g% Hereiasteso *06 7 4370 86,7 1. 1o Fl uASD3
. one glftﬁlp ;57 §ut5e<ﬁ& régeBMmgne dose of the recanstitntedasid AS03
vac [ = nunber of
res%@gﬁéqt§£8&?@M ag\yar% ‘ngghﬁfA responders (n/ N x 100).
9-5%3@ groupXxh 0 s@lﬁ%ts catkivihgrane dose ef thalrecdnistitatddcanelrlu
V. 5. Queral | ions 15
rr ohsPRTEPE alPRlee STipere e BFLASEIED The
adj @ bbbl yawpion 80 BlikjedAStsteivingsareeatase bf FloatixTe (Fluarix)
equi val ent unadj uvated vaccine Fluarix in terns of
frequency of influenza specific CD4 T cells, and al so
VIIL2 t\ceineodorppositich and adnfinistratiommune response
elicited by the first FluASO3 vacci nation

(prinmo-vaccination in Explo Flu 001) until DO of the
The etraias iueerl inathe gtireelyactthet kvepé theFdnesQbat Hadmeem/recomnyesmied by the

Wi B i ARG S BRRUR s Raf DR A4 lecnryeors
(Hmt)c ArNeva Cdlifomia/&e 0ot (H3N2) rad 3/Jiangss/1072008e Lﬂ@(}i’luanxm/a Rix™,
the c]:)mmermglyvg\%:llaglg vaccl ezgse%{ Q Oal%%ﬁ\g‘a%r,z(?ﬁé/ a%%gﬁgd vaccines
(AS03, or AS03+MPL) contain 15 pg haemagglutinin (HA) of each influenza virus strain
per dose.

The adjuvanted influenza candidate vaccines are 2 component vaccines consisting of a
concentrated trivalent inactivated split virion antigens presented in a type | glass vial and
of a pre-filled type | glass syringe containing the adjuvant (AS03 or AS03+MPL). They
have been prepared as detailed in Example Il. The three inactivated split virion antigens
(monovalent bulks) used in formulation of the adjuvanted influenza candidate vaccines,
are exactly the same as the active ingredients used in formulation of the commercial
Fluarix™/a-Rix.

ASO03 adjuvanted vaccine:

The AS03-adjuvanted influenza candidate vaccine is a 2 components vaccine consisting
of a concentrated trivalent inactivated split virion antigens presented in a type | glass vial
(835 pl) (antigen container) and of a pre-filled type | glass syringe containing the SB62
emulsion (335 pl) (adjuvant container). Description and composition of the AS03
candidate vaccine is explained in Example lIl.

AS03+MPL adjuvanted vaccine:

Briefly, the ASO03+MPL-adjuvanted influenza candidate vaccine is a 2 components
vaccine consisting of a concentrated trivalent inactivated split virion antigens presented in
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In contrast to first year vaccination, upon
revacci nation individuals previously vaccinated with

wa rwo/aelevant ed Fl uari xTM showed i ncreased H PGTVER2006/002836
responsi veness as conpared to those vaccinated with

un- ad, uvanted Fluari xTM There is an obser v(?bl e {jr end .
a typsy | glags viah (385 pd|(@ntioesreontainarhany of A Rip-file glass syringe

cor@% ?ﬁe K@O{ﬁ\wmgdjhm (880 |_|§|) (h°d (Was &)n%ﬁ@ﬁsﬁtﬁﬂé ﬁrﬁe of mjectlon

istic ncrease in er di rected

theswrﬁerﬁ of g nytigery Qontqlr@jdplrﬁm@m &om iha v&l]%g(f usmg the syringe

corﬁgthEJ&}Hé %Oémﬂlmnﬁc%im%%ﬁﬂblﬁﬁvédnw @@ﬁt@anmm‘g: bﬂﬂﬁa syhnge Prior to
ferrets 10 FI

injeatirs taﬁdJSASO'E‘-ﬁFJPL‘S\/eE'aC?&thoﬁWh? g @%WB%?O '%é‘gg th8Votume is

corFé&édﬂ%@S@ HINORE Wos& of fhetrlé@orfsﬂfu[éﬂ thﬁ@(ﬁd&MR’L%HMvﬁhtéﬂi trsluenza
human i nfluenza, with re ar.ds

canglidfale YAGRING\COITESHANCE & SehHane OP??@ 'gP %uk@ahm f%(seas'h ipfuenza strain

at rEE@thlﬁftlbﬁbf tre A0 é/dj&)%ﬁﬁjdt\)a‘é@iné Ghé nfa:m«at@m split ition antigen
both influenza A and B viruses wtl

area@wea&rateﬁ tep-fQld iy thes AptigeRsCoOntaiigTel S'r éo H% ﬂéﬁ% Ageompared to

Flugneeld.emo u@q.qi,qhﬂ)syst em for studies of protection
conferred adm nlftther ed in cines,

The Sompos el ng doRciot He rerorsRuey Sk etipr S1iUSHa \pgplH S dentica
to %'répd‘rﬁa@cinn'ﬁéble | (@ééfE)@ﬂwpIH Xnoexcepp fdrotheeidiiemza strains. Both
di sease s rrpto m’;’% c‘i{ﬂ tenperature) and viral shedding
vagaesyese 9 @'&fﬂé&a eUifY-ferrets chal | enged with
honol ogous strains. The objective of this experinent

was to denmppstr the efficacy of an adjuvanted
Vil CHH e?’ﬁ’@c?’h‘ipemﬂpgﬁeﬁ@st he plain

(un-adj uvanted) vaccine. The end- p0| nts were: 251)
rimary,. end- poi nt; Reduct of . v she
Thgaglgf Oaﬁ§?¥§§ \g@prtee’go ﬂ%}ﬁg\i\lg@dﬂ’g&‘b H‘&’F‘P%‘Fﬂfé"c %m%&g@ﬁ OIbetween the
forﬁﬁh(ia‘tlﬁﬁlddﬁlﬁ/antéﬂahltfs AS08] ot ASOBHVIBL alersuspiha senipositibid vaﬂnout any

noni t ori of the, tenpe Iur ar o the g
oM [ ghonsst VB espuA g pel g o g%, Bya]cBB mediated
imrhURiaf cﬁf&tﬁm\h@.ﬁawfcho(ﬁatddemﬁﬂhﬂue‘ﬁemh’ﬁgmer r et s (Must el a
putorius furo) (6 ferrets/group) aged 14-20 weeks were
obt ai ned from M SAY Consul tancy (Hanpshire, UK).
VIlEeHL et s \@Mienfipolnedarairedais 0 wi t h 35het er osubt ypi ¢
strain H, N1 A/ Stockhol mf 24/ 90 (4 Log TC1D50/nl). On
0%39’92'1’3”?@ rets vvere injected intranuscularly with a

Atfdalé ohanue® :deseer qy!:pl«rmermsmee @RECDS Sefig) petal @t intei  different

2 06/ ombi nat i on
V&S’“'”Pﬁ ﬁ@f ']8@' &t?m 3'5 %%8%%%’%5{;%@/ 2007/ 99
and -B/ Sh#ogdsfnige 3 f@dwingemtigérss wer e t hen chal | enged on
day 41 b ranasal te with an honotypic strain
H3NZ A/Pﬁ?é{‘h@ | ?Rf‘ﬁ@'étg%ﬁ 51 Log TCID50/rml). 5 Table 37
G oup Anthnm(\g)antigedosage Fornul ati on + dosage
Comment s Fﬂnched e/route / chal | enge) Other treatnents

1 Tri val SRPORN gmgea; T P 15pg HA/strain IM Day 21
DéMvetivagabidNl ( A/ St ockol m 24 /90) Day 0 2 Trival ent

ARG sl TSy Dl ob PP, Bprrrt e T el S

(afl 2Pl mléd&diﬁgﬁatﬂedthWdhﬂer%ﬁt dtokiriesCBIA0L, 1HRSHFNYKBNRe)24

(o] APy oK 2478 GP Bl anging! ORI IFep AN 1N e
(cy Refd M%duén*igpaﬂ dl@éét AnS af@ bdthétd gﬂ'!klnb (Chabuar ey, |pN~9I n

(un-adj uvan formul ati on PBS_10 fol d
(d): @nllﬁaWdellwatdprt Ny %‘i’e’ﬂ?‘i‘oﬁ‘r‘?é Cﬁ@'l"ﬂe db1?e ENFrebet9las
well as a m xture 10 containing Tween 80, Triton X-100
and VES (quantities taking | 0 account the detergents
present in the strains) are a ded to water for
injection. The detergents quantities reached are the
follow ng: 750pg Tween 80, 110pg Triton X-100 and
100pg VES per 1 mi. After 5 mn stirring, 15pg of each
strain HIN1, H3N2 and 17.5pg of B strain are added in
sequence with 10 mn stirring between each addition.
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Sanpl e-type UP Analysis nmethod Viral shedding D-1 to

D+7 Post primng D1 to D+5 Post chal |l enge Nasal
waehe®1en Titration T nonitoring D1 to D+3 MPEIVEP2006/002836

priming D2 to D+3 Post challenge Inplant in

eritoneal ca In Telenmetry 11-1A ........
(opGele ppduRnscat st TNFsrand pogtheLdinne?; BT | Ha

n= Individual / F o= Poo V.3. Results A schematic

representatlon of the results is given in Figure 10
Angiygise g @V lespomsg: 3. 1. Tenperature nmonitoring WO

Th%Qﬂ\ﬁI/ AHARLRAUL T J5R4 BRM DI PAGRRAcERSM IcaHGH. T e”pef ature
re nonitored with the transmtters an
(@) BPEpR Spoiraet by edRayPaRE) GLA/CRE THymBRasys secreting n
dﬁés@bh&dwéﬁﬂétém%né’d ) eaéN \}acbiﬂ'ﬁﬁcﬁf’@@u t%a&hﬁﬁ%t?ﬁ%éo Day

refurblshe and a new cal i bration was perfornmed

béf k! fBr erabrnigen: NavnealpdeniaYyorpiga and Jigagst gnd thp pooled of

atHeBiSeant Srdintdi Vi dual I y housed in single cage during
b)gieesegotwrreasur enent s, erature were nonitored from

P Stalintigs g mg’é"@l&ﬁ{ difergnegbetwepr imepaint £rRT-BRE) v
15e§poﬁ§ésﬂ@r 84h \RRRciAMRInegtBupaSd BASNNEiges H &R d J?Nerent cytokines.
fsgl ts from baseline to baseline body
() &?ﬁ@%‘? he 3 EPHRRHeY3ding Hin 2 differsat eyteldigs @:f r om - 1
to EhanYsl RisporsdRadMenaCaleddti, (W Rmtihg, %léﬁg@ﬁbnatl{eopo'bﬁof the 3

days are shown). 10Post-chal I enge, a peak
HRBBure only observed after inmunizat i on vv| t h

tJr I \GD&ETcels Rlspdngel t8 INewoTalEdEhia, MPy PR, JHNY8I ‘éﬁ&itf@fﬁo%f of the 3
Elzatl on with trival ent spllt adjuvanted with A

B8EMPL. V.3.2. Viral shedding (Figure 11)
15Mldrﬁ;barhmbfrlatte@ TOKmfskdlIaNaills v&gh@% u@aa tP6rh9drERsk 1B8Batn

0 The nas performed b
ﬁfm epp BeIvEAN g'fe%gmupaﬁmgﬁ@ %tﬁ'sﬂﬁﬁtl R At ¥as Glqliated for each
awaﬁ@mtieraiahsmffélﬂ@ﬂlcm@mubgu on was collected in a

dISh ace nto sa e containers at -80QC
(e)( g\,\{)ﬁl?qg@? tes (;Eg%m‘ng@e &Emgarﬁqqn 2Grins) rgspectively
f ibetveseadlu Asosng%mSpem@(Fruahx FISASORVRL Yerb@s FIRMBO3 add)Flu
2%@.@9 er| al cont am nation. 50 pl of serial ten-fold
VEIvsS 6: Udisal washes were transferred to
(f) miAdi rsignificenceplests egere ovd-giled. @vﬁ&bﬂ]bs@haﬂbdéq{ml {ol§05 were
\/\/ells/dllutlgﬁ; i\g 1.of MDCK cells (2.4 x le
c&PIRYelRY aggiatsicglys 'HH‘?ﬂ'tto each wel | and incubated
at 35C until cell confluence is reached for the
V“?Qrétrol Ir £ 9. for 5-7days. After 6-7 days of

s’cuI ture nmediumis gently renoved and
Res0i6s \pérecﬂ’xpwsiécﬂﬁb S\Géguency ot eytokings)ArditiveGox% GCReITedll within

theaeﬁ4opgﬁ)§a11n§qls g{}%ﬁher 18 hrs. The intensity of the

['ow YhYuced upon reduction of WST-1
by viable cells is proportional to the nunber of

' he well at the end of the
Fréq % ?F%t’gén g‘ﬁeoﬁ%é})‘ Zn&mpgoc%?asnt i fied by neasuring
(a)t hiee &wmnbmntmtlgén-sp@dnﬂo/@ﬂ)# Taympﬂim:ympmeafetmgitrﬂesponse was

- of
SR B AP PRSI o B0, b L 56 2 e
( Gach apbgem (I?m,pwidealedema By&hibgand fia@Bswf simitartyf tecied
CB&*c{r%'eF?}?&aa% p03| tive score is defined when CD is

ont rast a negative score is defined
(b)wBempaihg the :eh@ustnceﬁri theVfregabncytod ddilgtgl sp'et:lac S)DNeT-QImphocytes

T B0 B > Gp PR 200 MEBR et 0858 Gcs R 65 an

vivers conbideididrey siatisticeily eignifidarRost - chal | enge with
Trivalent Split adjuvanted \4\@) h AS03 or AS03+MPL
conpared to Trivalent Split ain or PBS. The
protective effect was slightly better with ASO3
conpared to ASO3+MPL (see Day 2 Post-chall enge).
Statistical significance could not be determ ned due
to the | ow nunber of aninmals per group. 5 V.3.3.

Concl usi on of the experinment Hi gher hunoral responses
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10performed by DSI before placenent in the
intraperitoneal cavity. Al animals were individually
whawee19n si ngl e cage during these measur enePCI/EPEHS/002836
results (Figure 12) show that: - A high
variability fromone group to another was observe
(c) s @upRringrie gifferanag in tha &equansy of anfigessepdlc BAd- leah%qvteS

bsRe FlP'AQo@QM#E%d?I&&M%up@b?ghe Wul&%ﬁltbﬁ ainevalu&were

vari a erafure, peak was only

olﬁg%ﬁh@é@ qgmdwapp@%@ef# ps plakisticplly Eflgnﬂﬁﬁntzed with PBS
(a)( @6r¢lp%nﬁ{d thé %I)ffere-ﬁﬁé Yrthe rﬁ‘eqaﬁmcytanﬁ’d;éﬁ-%bebﬁié &7 Epurrel/mphédytks

rival ent it adjuvante ferre l}lo
Ko Bl AL A GHOURR A s MPPrp et Al DV lar S re loss
s{phh 0. (ﬁ)dddéi‘Wé?E %gnéwéré’d é@@l@ﬂ%&ll%@érﬁﬂd‘aﬁf rets). 20 -
ASO3 seemed be | ess efficient than AS}? BPL‘_ %ah st
()h@@@?@ﬂ"&g’fbag'“@ﬁ”ﬁﬁHkthprﬁreﬂé?w ohpntigepsPedie et -yipPnegytes
CH&AREN ERNS 0 ME ABOQﬁMPL du}bs bhade Wilécfx@h et aall p-values were
bet ween agﬁuvant is due to er ent

prete-than PASFRdvRre serfidared as go stgtigically §) W’Fg&fan% heddi ng

(Figure 13) 25 The nasal washes were perforned by
admnistration of 5 m of PBS in ost
Inched TP GowPRa SRR 4GB AL CRA T EP R
(a)PgbédnpﬂveSétaﬁé%i@s o) .ﬁ@iﬂdual l@ﬁfféré?%@fmeﬁmeb@ﬁm mmpwsnm&; in CD4

I t t
| irapaey o espgnoss as AR CEeERR PRI LT U AU fog sgeh
3&lﬁﬂg%h'a@ba&?@ﬂﬁﬁidﬁ&éyt@ﬁnesﬁ@inmhrlﬂfo vdelt has b%@g%dr@l il Example Il
ilutions of pa shes ansferre t
npemem%xhemﬁw@@' iR IS TERRE I e Shlidusieelg e T-
Qﬁééﬁe‘s@éﬁses befietnate dFtips Bﬂ/ K&Jskau-WathJt@ﬁ all p-values

ceI I s/m hen added to e a
S erlesa han o BbF SRo AP Amegere i R e DGR
(c)C eokripating Blelisdiviuay dlffbﬁUncé PUSTYBRE Af theranfigéh-siseeificaD4-T-

B e b AT RS FES okt B o

GA&Q@E éré REs #20ME erosJa%d Wese conMdered as statistically significant.

o, COTBRR PR ST RID8E L rOR | BBA eGR4 T

b_wmﬁh@bytes mbbﬁsessaem@pcmu AB03kNd Blubtbeusingridéicoxan test, all p-

R B B R0 e R B e

(e} lD@dnasing treradividbal eaaielvemelﬁomt-PBEm apmmgeri-apemific CD4-T-

S S50 L i O L S

( @II p-valdes werespanitan 0(!)5+a(nd vEerStomddered aio efatistically significant.

uni nfected control cells). A positive score is defined

when OD is < cut-off and in contrast a negative score
Viilgl. d@telhamnvdrg mespidrise Objectivepend-puintalandiResditag titers

were determ ned by "Reed and Miench" and expressed as

Log TCI D50/ m . 10 Viral shedding after primng Viral
Treheietiting ofthe stuelg suaseal investiga® Wisatherttse frequanbapf memory B cell

Pre:orin
e
th&dju canBiiate: y@ctine rcgnharmlrwl the Adjurant ASOBEMPLra|ASOR caizi¢angpared to

FIF%VP?'EFEJ/%Y 8§ Lﬁ?tf,og ﬁ'%ﬂg{lﬁgg}égﬂﬂgiﬁﬁﬁ g&wa%%)aefeﬂ ?séessed by B cell

ElRpstasshpl | enge. Two days Post-chal | enge, statistically
significant lower viral titers were observed in
ferrets immnized with Trivalent Split adjuvanted with

VIRZDR and R\bélBmbfAbrycrespranse @nd-poinég r et s 20i nmuni zed with
Trivalent Split Plain and P 5(di fference of 1.2511.22
log and 1.67/1.64 log with adj'uvanted groups AS03/
ASO3+MPL conpared to the Plain vaccine, respectively).
On Day 50, no virus was detected in nasal washes.
25V. 6. 3. Hemaqgqgl utination Inhibition Test (H titers)
(Figures 14A and B) Serum sanples were collected 1
day before primng, 21 days Post-primng, 22 days
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PBS 10 fold concentrated (pH 7.4 when one fold

concentrated) as well as a mxture 30 containing
WOonwemod®, Triton X-100 and VES (quantities t dAIVEP20$t002836

account the detergents present in the strains) is

added to water for injection. The detergents
Th@@@@hﬂ@'ﬂﬁs@sereached are the follow ng: 750pg Tween 80,

r
1&?)%??;6 bt %@II%&%@%{?@& \ét??éal?tﬁ\}éﬁe% €ho Hél Efbells%éﬁgegi By BLcell
aﬂdSBO& timat @ubwcﬁs intterm Pfrifge%@t\%@fﬁipé@i% antigrn plasma within a
of SB62 enul si on

%ﬂlg’ga?(g Hfalth%arB(ﬁJdiﬂb%ﬂ?%@Egﬂls Ie 11.1) is added. The

flglﬁﬁ@na@ betweps p@@h (Fyee(l) Bl Pi r%t’%@“’@i“orﬂ BEIAISO expressed as a

L RARBRE) SR RAS Sp&iiRdaitibot dnfm IS9PER Milldh e @Fof antibody

directly. 94 WO 2006/ 100109PCT/ EP2006/ 002836 Split

tfornyiag 6flts. adj uvant ed with AS034MPL: PBS 10 fol d

concentrated (pH 7.4 when one fold concentrated) as

vveII as a mxture conta| n|n Tween 80, Triton X-100
Vilgha. it e 3S4li$t 0 account the detergents

Thé’fr@&@é%y bf‘ln?lﬂ@nzﬁtsrp@blfﬁ &ntlb‘éd?f@ﬂﬁwgtdéllé!\@éﬁhlllﬁﬁ (10 of antlbody
injection. The eter%ents quantities reached

formilg qelit Wetk q*ﬁjer TiRselis gepwethihRigherPAURICKO FemancB cel
speditiére FNFantideh bétvmen NJ RSO@MPmaﬁd Flbéﬂlﬁ@'ouééﬂgthefwm’éﬁ& test

t HLN dde ti
wai SGRBEANBEFD BeIcTaEsir FATRGU S5 MM 1Pt Iohiye SHisg o Bfeins (A

stré‘ﬁéﬁe@rnd@doﬂm dRrwpanmg).as taught in Exanple 11.1) is
The m xture'is stlrred a ain _for 16

Th ek dierasive revwessy o POBE (SEHREBIS) i AR ShodibShecitc to Fu
anﬁdénr\ﬁ@alé@ Hetbmifb A ULRSredlits” sHoet Qlﬁﬁleﬂidﬂlwﬂ difaebrick Getdben time

pOIatgg:g)sbb{eg }rg) ?Ij%t rgq?lrgn?;;élsé ?r{qwn&\c/“ (o ; |f|c|tell‘25a @ﬁ}{%en between Flu

AS@B@MPL Ngnd Fluarix PGes fbyothepby nmé mugmuvwams hestv @as esignfficantly

p%@d{a &?eé fgu, gbégttzst%’swaﬁﬁ n%f?a,tl@q 8&‘? {\%%gtrglﬁ%\xéd;trams New

Calydghlgran&rkumﬁ ies of CD4 and CD8+ T cells, as well as
%@ ?k}‘@ ﬁ EUnd re determ ned by using C57BI/6
Thﬁl“? 2t A !ﬂ'ffﬁ% inactivated virus 1 pg/nl as
re-stimulating antigen. Results are shown in Figure 15
(CD4 T-cell responses) and in Figure 16 (CD8 T-cell
response). Wth these conditions, it was possible to
Exafle kX — Pré-gihtical@dlubtioaldf adapnteiand aadfpvarted\BiBienza
cangareéﬁ%g (Qégllt" | ai n, as observed in 25humans.
VaggIgRa I s{study esponses for Split ASO3+MPL
conmpared to Split Plain. Simlar CD8 T cell responses
IXﬁet n S'ol [ tcl Pl.ai ny and Split A503, as observed in
ionale and obje¢lVes ;" hi gher cD8 T cel | responses
for ASO3+MPL conpared to Split A503 or Split 30Pl ain
Exappl e VI | linical. uatio f ad]
i, S cobiaed o Fok SR8t Pk, Bfoar Solf PREER, Mifler un-
adﬁ]ﬁiﬁbd&ﬁna&&”’b rermadjuvarttéd veithe ASI0BgBE, stithatwes ofiter commercially
Experinmental design and objective WO
a"%‘ BETEP2006/ 002836 Signi ficant higher CD4 T
Fdlmldi“"' IGhirpo'a adpuvamee sahsitivaedne {the &djpvamt [F ChiIMDS MF59 adjuvant),

Pg:glhfr)]q ég%grggﬁ,ﬁgw t%a&ﬁﬁ\gljl ! @P g}‘ﬁ(l? eag}l':ﬁ@ta\% IH he present

study adijuvbieied mdte ABDS aolpsvenived for both CD8 T ceII and
hunoral responses between these 5 two groups. An
ani mal nodel reproducing sinmilar immune profiles than
observed i n humans was devel oped by u3| ng C57BI /6 m ce
prinmed with heterol ogous str. ﬁ For
(intracellular cytokine stai ng) the re stinmul ati on
is perfornmed with an inactivated whole virus. The
pur pose was to conpare the CU response induced by a
A axoSmithKline 10 comrercially avail able split
vacci ne (FluarixTM versus a subunit vaccine (Chiron's
vacci ne FluadTm as well as the CM response obtai ned
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9 Aggripal I M (subunit) Heterol ogous primng DO 10 PBS
Het er ol ogous primng DO uanx **OW produced as
wexeb/admmexd in the section bel ow 25 VII.1. 2. Preegaraoio(n2836
of the vaccine fornul ations
2006/ 100109PCT/ EP2006/ 002836 Pre aratlon of OW An
Theiobiectiveveittbis epalivpiivasid @iy ihe By af Ewse JRFANESG reduce
ol Nn bR Klcretions of ferrets
bl AR SHPA S o Al Dl Berorprs
challﬁp@e,d Vighhetg®@l@prgsHANEi tric acid and 627. 4ng of Na
Bﬁighgg are mxed 5 together and the volune |s
Thggﬁdg 'ed To 200nt. 470ng of Tween 80 is m xed wi
@mmwnen@womhu rwdyeiionee! Wred shddngriix ngpal Washes @ftedl heterologous
ch%éﬁ gtion A'. The oil mxture is prepared by m xing
of squal ene and 470 of Span 85 under nagnetl

2) §é¢m\dar)'gendsm1m1§| Yrlyaisi & thggwna@b eagperse; el andynepitqring of the
ten%‘é#aﬁt@er&&ﬂhe‘bﬁﬂ%%@h@%%lé%u%@ﬂal@n eThe mixture

then first passed trough a 1 1/ needl e and is
then put in the ML10S m crofluidiser (from 10

|x§4cEQ£ngghﬁ§heggntmo sanpl es to reduce the size of

t he

Ix.biil t r at eqrRimbntAr @ﬂ%
W a (0] I Spersi

Fepais feﬂetgé%ﬁ

ol | droppl et

S.
the 2
fiIter
of

sanples are p

When a partlcle size around 150nm
i s obtained for each,

ool ed and

A z average nean of 143 nm

0.10 is obtained for the
@Iaaqutqr(gsgwg) agedh s2G, weelis; werg obtalned from MISAY

Coneulté%y% Reinsshite QK0 FEBet Weps pritn@@ntraﬁa@w bAARy BiwithGhe

his size is obtained us

hetvm%tvﬁyc stighdd Nt ASteckhp

U0

Sufpedn)

3(3 08%8 ?gﬁgrre?s were

injectéAMBEMVSAAr§T Ve fu Wmﬁmd()gé?(mﬁ QQ&)‘H@ dose i 856 HA/strain) of a

el eon S SIS o JAIA RN S holshss ! <0

B/AatiRUALI2D0d St sftd Walel théh Bhallbhgedssi dlay 42 HSWﬁb@ﬁasaBroute with a

nefetahim A SRR & R RS9 BrY (o bGP Ptk (o

ferfdts/grodpPRe ilkirhetch Tame ant THt l@éd-thHhit Weraiperfoomns ére Iddtalled in

concentrated)

as

wel |

as a mxture contalnlng Tween

TaBl§ 42rri ton X-100 and VES (quantities taking into

account the detergents present

Ta[;& el

a final

in the strains) to
concentration of 375 jig/m Tween 80, 55
Triton X-100 and 50 pg/m VES, are added to

each
stirf

2 Ahtigen(d)+eCt
gégg@e 5197 H1NL
i ng between

I FgimulBtibe s 3
,ddd3

each additi

and B

gBmments 1 11 Ng
(& eclastied W
orouteBdhiendepr

Ofti=p grea@tments
h 10 mn
ul ation is

1stiry
adm

N(FShRix dir
BS 10 fold

Thvdlsht plein M FUIEHED: B5pd

egAksitain For m|
concentr at 4

starpgyat 4C |
lation for gr
d (pH 7.4 whe

PAMing H1N1
b USRckolia4 1
n/9omBaf ol d

CETRIARI) a5

bkt 100
int the dete

P&l D25
andirMBES

rgents prese

antities taki
nt in the str

M? it DRg2¢oNt ai
qy

A\ PAGINGVIEENN
NgA/BiticRolm/24/90)

TFRiagi™mal  co

pg/ mL 35Triton X

for inject

npannmfmmgo

HRLrand

on. After §

Qf1; Bdy2pg! N
pg/nt VES, is

mn stlrrlng

nDagn to
INDO

WERh
avdesdkdimm/24

/9Hpay9/ WO

AGRFYFCT B
algsB are a

ion. After

15 mn stirrji

HID:Uttg5
ddeirdint h ~1Q

mn stlrrlng

ing, 250111 of

IMODag2¢h STT aPRmimg¥H1N1

s o on

5 a

fded The fO

mulation is stirred 1or

15 m nutes

and stored at 4C if not adm nistered directly.
X2 xatz Hef 4l

fermulafions 5 pps 10 fol d

8;91? ﬂ%[éﬁf SR Q*uﬁ Hb}u?arﬁed}’ht%ﬁnﬁﬁﬁwf F gnpgoncentrated) as
as ‘a m xture containing

and VES (quantities taking i 9 0 account the detergents

present

in the strains) to reach a fina

ween 80, Tri

ton X-100

concentration

of 375 pg/m Tween 80, 55 pg/nml Triton X-100 and 50

pg/ m

VES,

is added to water for
mn stirring,

Ni |,

i nj ection.
15pg of each strain H

After 5
H3N2 and B

are added with 10 min stirring between each addition.
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Po FAGS anal ysis Hunoral response 014, D44 Sera In
I HA, neutra In= Individual / Po= Pool 15 CM analysis
W@ 2008100004/ CD8; | L-2/1FN- gamma st ai ni ng) PBMCPAIYERMD@A02836
m ce/ group were harvested 7 days post-immunization and
tested in pools/group. VII.2. Results 20 VII.2.1.
PBRuhfeldl coneantiated mwgyhm ionatfpldncaneentited) s well iagi a ynixture
conflglﬂinaslﬁ(veteh%o?’TNt@ﬁ% LR Sd #ES ?cga%(ﬂﬁtiéé%lgﬁé fith A&toBRf tRe detergents

ani mal s pér group a ter intranasal

preisentdn dheogfains) gre addegl thW.ﬁT%fth'DﬁLﬁCtL@T Phe detergaits guantities reached
arezﬁié%ué\nﬁ %7%&%%)& n&pd 5&@ TeHloh. )8 64/ Bfid 5@%%@ p@’f1 . After 5

ters rve affer mmuni zat 1 on.
mlraajlrmgmﬁuﬁmj epeh straie 1IN, H3NRands i pbugef B stiajin %nesadﬁdéﬁ ith 10

m%@ﬁr‘t“l}:\gdoe?%eérh@a(ﬁ# B4didn. Vﬁfécfo‘ﬁﬁulﬁ% H”@tlr@?f fok 1\Saﬁ|ﬁiu&=,% at room

titers were observed for Fluad conpared

tempagatureagndalered et ¢ eif Bobﬁ%ﬂ'ﬁ@re%re@ﬂy ference was

So P o S P TR oEET oSBT B et For tne s

PBSt t@ifold, coateﬁti‘amd (G 7yt sihgmidniecalutt cdricghteatedt)l ag weiras a mixiure

oA BT S T e ko oroen

prasent iheh@lstrains)Fb wdded ta weter for lnjectidln The eletergantsquantities reached

o L b G 58 BoBRASRE, . er

min Istirrilgy 16pg of reaciplsiiam BNy, HON2tdrel B/ dkpoaddeg with 40nmin stirring

oo oI S B 280058, 5L B ppares oo
detajigetin Brarbple II. BBMﬁddéd drneaixivire és gtﬁredgagmpfmvélﬁeminutes just prior
t
sl 6P 55074 ) T BN K 89 AThES A o0 smperre
and Stmgéd“rzﬂt)4°®9frrmtadmmls!eredehrs@tlyrml ating antigen. Results
,Shown in Figure er part. In ternms of Flu

are
FI%% borpiagien: don '%fioe T cells expressing |IL-2,

A 2 Tt dilu@ibn BREIDAEYvalsting & rodmdediviFBSLUHeppRII7. part ) © 1. GSK
adj uvants showed the sane trend as previously observed

AgtipralitpA803Aoymulation: ABoBIakPI fordsmk uperi or to ASO3 whi ch

?5&@% PR iRy oM 9 I.L.‘» %ﬁdé@t dd?\% Jo%é o F\g@@%ﬁ“ n@fﬁe J(lh% 930l of

al n vacci ne. tren
S%@lamulswn Klbrepen@d @moletaua@m Ep@mme [1\Ah igtasidled. Eheemixture i s stirred at
(Plain, ASO3 or ASO3+MPL), the split
ro%rgg%e |%uced a hi gher CD4+ T cell responses than
the subunit vaccine. 203. Fluad (subunit +
x8id -i n-wal8h.ogml sion OV - see preparation section)
_S'G'E'rTE'd"t‘G‘T‘m?U'Ce simlar frequencies than Fluari x
Plain. 4. Fornulations Trivalent Split/AS03 or
Tabld ¥l ent Split/AS03+MPL induced hi gher CD4+T cell
responses than the formilation subunit/oil-in-water

Readowi on [OWmepsinbo8 T cel | r edSamudsstyperi gli/Bo 1 7ANR)yas
part PBMCs from 24 nice per group were haryest egmgthod
Day 7 Post-immunization and tested in one pool/group

Virabict | vat B-3 toiRes Rost puimiside vi|Nasekwasheg/ miLin wel Sitrgtien
shedding st | B4t Bg5 Rastidhelienge In ternms of Fli whole

To mangoringe £ Pf3 to [BEBRosT powings eXdmekesting | L- 2In | FNTglemetry
bot h cyt okDPritlo D3eK Posjchallenge | guesritopgalicavity The cut - of f

WA this exPes Postprimiag, Rost at | éeyuhi gh due|iro t hiHAi gh
backgr oundinuhsieost ebalieoge t he PBS negati ve contro

Ing troliyidual HéeveReol hi gher specific CD8 T cell responses
wer e observed for mce inmunized with Trival ent
Split/ASO3+MPL conpared to ot her vaccine fornul ati ons.
35 VII.3. Summary of results nd concl usi ons 100 WO
2006/ 100109PCT/ EP2006/ 002836 %Fhe following results
were obtained: 1) Flu-specific 004+ T cells obtained
by ICS at Day 7 post -inmmunization showed: 1. Simlar
responses were obtained for Fluad conpared to Fluari x.
52. The adjuvanted fornul ation i nduced hi gher imune
response conpared to the un- adjuvanted vaccine, both
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10 VI11.2. Vaccine conposition and adm nistration The
strains used in the three vaccines were the ones that
whde/be@es? r ecormended by the WHO for the 2004-PRO0B2006/002836
Nort hern Hem sphere season, i.e. A/ New Cal edoni a/ 20/ 99
15 (H1 N1), A/New Californial/3/2003 (H3N2) and
IX.8/ JB&ﬂ'gléi’u(Flmﬁrzsds loRPke FluarixTm a-Ri xTm the
commerci al |y avail abl e vaccine used as a conparator,
t he adj uvanted vacci nes (A803, or AS03+MPL) contain 15

IX.Bilg haenhgmpenatuie mopitpindof each i nfluenza virus strain

lndRﬁduagféﬁgaerélfﬂr%s Ak MRRkSEd With EH&P&@nﬁt@é?Q hﬁ@bgm\éas@m@ﬁy

ar e onent vaccl nes consi st ng
recothig rNInrapleatStware shegked pRd cefubished agcﬁaaun@w\ﬁahbrawn was

pe%ﬁﬂe@%ﬁ)@%%ﬁﬁé‘b%@eh@nt% tneRRtrdpetitaneal vy, A@%lnﬁ’ils ere

re-fillled ty gl ass syrlnecontalmn_%‘Iin
in u@UthUS@Asogn@er cAgR durinoL theseTRegs U eNtBekaMR AP Was

mdhfo8 @ Qa&@@%%n@e'lﬁtll 4T&®stﬁys?&1dll8ﬁ§é é\)é%} e5lmfRkdd and an

virion antigens (nonoval ent bul ks) used in orrrul ation
aveyRge FRenRedpiUkPaRceatechipy Michaay. Baidiscie shovwr b fiege 18r e

exactly the sane as the active ingredients used in

formul ati on of the comercial 25F uarixTm a-R x. AS03
Regdfsivant ed vacci ne: The AS03-adjuvanted influenza

Poﬁﬁé}@ll%ee a\pRak bﬂ%dtysterﬁp&aﬁ@émgé‘ 8 etvatpsitel BmGMIBioRLof Rdrets
a concentrated trivalent inactjvated split viri

withs yeadiuyantedplain) tivalent R 4FIparsy as the sHb- %t(\@sgn%% uad™

(whighEbiel&iRs #FBD LN WhteR BfhuRiond. N Sedid WAseshsbiiRa akteBilgishization of
syringe caontaining the SB62 enul si on

fer(eawvuky H}ﬂtr%@ntépwé/aymn%%\farﬁq RRtthg '”bgl%ﬁ%wlﬂ B Wth sub-unit
AghPSaI s ﬁ%ﬁ'mﬁlﬁtﬁsoaafpéddﬁélub@n Géfpé(meﬂﬁ’dﬂlubfbf E?éaﬂi&i?contalnmg

a uvant e vaccl n
vagairesif/Ble RBY]IViah pfe'aoqyﬁfawne%rﬁ%e Esé afted&halﬁ'@ae e!vaﬁéhpwn forpoth

theE QP ARE IS uRDEAEE | wa&ufe%nsy dritragt t@fth@nﬁ&n@@ﬂtﬁeﬁﬂﬁ@b containing
trival ent inactivated sg%t Virio %ak ens presented

vagginesipPiRyss! tisdeBePE Eps% HdP6eis 848" ‘1 gl ass

vial (335 pl) (antigen container) and of a pre-filled

type glvass syringe containing the ASO3+MPL adj uvant
—@é@—p—l}—@bﬂ}—éﬂaﬂt container). At the time of

Vitahiitefibh @NnadalRasiatveRtpedorhéteont ahigils Sarraip) @he inasal washes

renmoyed fromth b I n cont ai ni n
werh B S S TSRO & B M T R Gl
Thbhlﬁbcﬁailal‘tlblﬁl gas childcyd ih @ Fetii diskeahd placed int stasle oestdihersiah dry ice

| aced by an intramuscul ar needl e and the volune is
8(9 fected to 530 pl. One dose of the reconstituted the

AIIA@@&Hédﬁiplesa%ruvmts&ﬁlei fmbfddehmth‘ Spithi Xl filteds (Gustarh® remove any

corre d to 0, the 15 for ach
be R FRRAGRED: 50 Okt et PRIy e Hehies R Fenbrored
to &qbrumanplelés castainiig, 50t i @f medititn mat\nmds/smnioh) " oomlauﬁ MDCK cells

@e?mﬁ wcegen t%gm ra i&/‘?ﬁ%ﬁ“@ lagghﬂr#g dl%ggé‘%ef%r 5-7days. After
5- 16599Jc&trmouEMlc(n it cuHOrepgedTWnrlé gentlyhemovsyeoei 100q obh 1/208VST-1
of the .re uvante [ an uenza vacci ne

COP%'W'%WFP'BQI 'Sf"g&fcﬁ%ﬂo}' ‘33 r"f"??tﬁea[ Bd%5 (see Exanpl e

XI') except for the influenza strains. Both vaccines

were given intranmuscularly. 15vVi11.3. CM Objective,

end-points and results The CM objectives were to

det erm ne whi ch i rmunogeni ¢ conposition between the

formul ati on adj uvanted with AS03, or ASO3+MPL versus

the conposition w thout any adjuvant has the strongest

i mmunostimul ating activity on CD4- and 0D8- nedi at ed

20i muni ty of individuals v @ﬁl nated with influenza

antigens. VI11.3.1.CM end pornts and results

Qobserved vari abl e At days 0 and 21: frequency of

cyt oki ne-positive CD4/CD8 cells per 106 into 5

di fferent 25 cytokines. Each test quantifies the

response of CD4/CD8 T cell to: Pool of the 3 follow ng

anti gens New Cal edoni a anti gen Womni ng antigen Ji angsu
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15(b) Conparing the individual difference POST-PRE in

the antigen-specific CD4-T- |ynphocytes responses
Whzwe@nox he 3 groups by Kruskall -VWallis test PCAVRP2006/002836

p-val ues were less than to 0.001 and were consi dered

as highly statistically significant. (c) Conémari ng.
The Itenisiiyiphihelvellovdfiormagaslye PResisFesbREon fedpgtion of WST-1 by Viable

cellglnéubr%gg%léﬁl\/% E‘é fre Lﬂyer 5t viamb eens rﬁésé’n@ TReSRE apﬂe\’éﬂ@ ¥f the viral

L. ) ari x usi ntg | coxon test, al
titrgtiop -apaay lﬁﬁﬂ@ﬂﬁéé by megauring the gbsaihence eaethyel @lféP%d

ap;ﬁ‘é dlﬁtébvb\?élé k%oﬁi&ﬁh@t&?n’fhe élﬁ)of@ BEfHARE thé'©D average of

erence he anti gen-s

umd@atewoynﬁwi&@uq 28-3QR é%ﬁ%cw&snew Pl SSHERFIED of Unitfected
corﬁlldpéélls)( Nﬁdé‘tﬂe%br‘é%@éﬁﬁeﬁﬂhen@[b sk Mﬁlrc]ﬂeh‘hd\/i\@ E6htta868 negative

wer e consi der ed hi .
scog@ gﬁqe@f\p@ yhp@v OQ lg & qut-eHnYiral shqc@;ng@g% d\fqrqa] aetleH@ned by “Reed and
ubﬁm’\éhauﬂbregéécf@sr@@cﬁ:|a@@mPRE in the antigen-specific
T251 ynphocyt es Tesponses between Flu ASO3+MPL and
FI u AS03 using WIcoxon test, all p-values were nore
He&!ﬂ%ﬂ 0. 05 and vvere consi dered as no statisti cally
nificant, VIll.4. B cell response, bj ectjve, .
Reg 5B hewn inrfdoyte 201 %%Nesd'rqﬂ?@eg@p%&ﬂﬁ?%sedveq t-g'ﬂ%ﬁ?pge with

theVizﬁﬁalélﬂ sbﬁ%éélhéia&jﬁvéﬁw \mﬁ{ ASb&MP@WWﬁ){h@AgWﬁV ¥ulBun|t
specific to en are si i cant |

| u gl‘ ni C‘J
VSRR A s FORTE PP e epigd Fedicon

obéémeﬂ:i atedr ﬁnmaﬁlﬁatmﬁ & Batald With thel UrPadhdiantsanblaiwp@iraldit syt vaccine
%\I as . .co ;Mes to Fluarix in elderly population.

(F"ﬁfé‘ )05 418 UREPBMICH#I® el | has been assessed by B
SirfiRirly té-vhatheds dscRY¥ed BTedfekt ofbolly E’erﬁ rhtuPEIeY; ¥n aﬂ@m& of
end oi nts, 105 WD 2006/ 100 09PCT/ 8)03&8@%83@
el HeR"RiRIng vaccines)wag okgglye @omgire 167 ?'E'Bg Vccines.

vitro cultivated nenory B-cells neasured by B-cell
ELI SPOST IIF,I all subjects in termof frequency of
—géea-a‘—n—c—gﬁfﬂgen plasma within a million (106) of 1gG

HHREAER g NEINIR aRE Gy aiedrb $o the(HANDhfidepize vipes Siediveedsreplesirmined

B N TP

abiitytdf Bpebifid artifthingnee bhisbodiss tmdrﬁbnmmab@m)mmfona:ﬂbhnbmiyred blood

colkg/Fe) By s, "iye herBAS (ACERH Yol THRSRAR TR

negGralisidaxer soldtioh i(RDE) dfibyerefheatinabivaied to reroge mal-dpecifier e

kil er?ﬂ?@sﬂ@@%@f ot SGHRES o g arets el BaHE AR «
hemag&uiiftion nditdbfuaich inflgemaspstrainy Ghivkehtddidaahcdlle sterevden added

NI A e —

of el ighest dilutionl oWamum niggt corhplEltedy inhithited Herabgglitibdore Msdhe first

hetween tine |nt r [ I

G P A 1P, BB R Bl W TR e AL St o5
results showed that i ndi vi dual difference between tine

R0} nt (post-pre) in the frequency of nenory B cell
§Hé(§| fic to Flu anti gen between Flu ASO3+MPL and
Fl uarix groups by the by the Kruskall-Wallis test was
significantly (p<0.05) higher for 8/ Jiangsu strain,
whil st not for the other two strains (A strains New 20
Cal edonia and Womi ng). The results are shown in

Fi gure 18. Exanple 1 X - Pre-clinical evaluation
of adjuvanted and unadj uvanted influenza 25vaccines in
ferrets (study I11) I X 1. Rationale and objectives

Thi s study conpared GSK congg cial influenza trival ent
split vaccine, either un30 Puvant ed (FluarixTM or
adj uvanted with ASO3+MPL, with two other commercially
avai |l abl e sub-unit vaccines: - FluadTM Chiron's

adj uvant ed subunit vaccine (the adjuvant is Chiron's
MF59 adj uvant), - Agrippal TM Chiron un-adj uvant ed
conmer ci al sub-unit vaccine, which was in the present
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251 X. 2. 2. Preparation of the vaccine fornul ations

Split trivalent plain (un-adjuvanted): fornulation for
WQ 2006/10010@7 WO 2006/ 100109PCT/ EP2006/ 002836 PBPCIEMR2016(102836

concentrated (pH 7.4 when one fold concentrated) as

well as a m xture containing Tween 80, Triton X-100
Aftgiinnymization with HBN8LVWARINNG. ﬁlﬁh@“ hussalresraneesi il difesrwase
obé@’r@e?ﬁﬂtfer‘réls f @Eé’oﬂhtﬂ?ﬂwe s v&&lﬂ@écﬁuvafnfé'd with AS03+MPL

etergents quantities reached are the

nj ection.
or w&ﬂ' thevigiigpal nityeeein® ediuvayed with ASA3)asieRaRry t9dhae humoral
res}{g%é)&&seﬂvema‘fteﬁfﬂn%nlz"_étloﬁ omeﬂe%tvhfhrthél An-alRRENtEE ( CPis?ﬁﬁ)“trnvalent

strain HINIL, MI—|3N2 B strain are ad
splif gaggine EHyarixi"her with Wéé@h é%ﬁmaquedﬁlgum1 ) ornul ati on

Aftélslrrﬁﬁdrﬁia%gn Wh Hbﬁzrﬁ/ﬂgfoﬁ%gahgheplﬁﬁrﬁ&ﬁp%ééﬂé%@ (ﬁﬂﬂers ) were also

stored at 4C if not mnistered directly

obgeryechpgainst g difbsiraiy HRNE HY Aasmengpused g6 %nq"ewer grain, in ferrets
imMlniz&Pwitd G il Abst Gmo QQUH@&PWH}Q WSO@H@!PW"&# 'Ag‘ﬁBﬁalf"Oédiuvanted with

concentrated) as well as a m xt

ASPRsermpaed tqfqrteéwnxomdam Wl_vslepbﬁelﬁﬂ"%m er‘sFltJa%(Fr@"P AEb
account the detergents present in the strai ns) i's
added to water for |nJ ection. The detergents

Thigu SFASPIPRAIOR eeRspBtpdamitht AW RSIYVBNH G503 72pdSPREVRLBRgainst a
hemﬁgo-[é'sttr@fh é&n%%&ﬂﬁh Wﬂ'o}éﬁﬁorﬂﬁﬁselvéﬂ in fétfrétgﬁmﬁiuﬁizéd with the

each stra

tr'va!f@éaplwvaw%awwnﬁq with ﬁéo%“éY'Weé?ﬁ W@Béfvp éamrﬁ 45uB-unit vaccine
adyﬁf/érﬂéd lﬁth"ASO@tarfd tred, cf%ﬁ&lbbdosfwtrsmg HetarbishdUs strain. This cross-

ared as tailed in i S added,
oo R 09I LGRS COPE T YR B s T ficed by
theampfsgsaajuoénté’@vadcmegf(mwam) The formulation is stirred
for 15 mnutes at roomtenperature and stored at 4C if
not adm nistered directly. FluAdm fornul ati on:
fornulatlon for 1 m: A2 fold dilution of FlIuAdTM

a PB ffer H74 20 i ppal T .
ExaEie Ror GG tAl ey olely popRli ade Vel YEgE whlla vaccine
cohwﬁﬂmg @Hp?‘t %%Lgeéﬁdcaﬂngggﬁmade(tm ahd ABD3 ming without MPL
After mxin p i O red as
aclyivel BuP ety erptenpe cata gt iy O Tk vr o s
stirred at roomtenperature. 25| X 2.2. Read-outs Table
42 t .Ti mepoi nt Sanpl e-type 1/Po Anal ysis nethod
X4y rg?“‘g\hé%ﬂg'ﬂg 0-3 to 0+7 Post prining D+l to D+5 Post
chal | enge Nasal washes In Titration T nonitoring D3
t.0 Post primng D-2 to, D+4 Post, chall
A ifesp Ly regniea P Ref R Ior it A Hsi BpRiafigoml Vo 65 years
= IFB’EJd %é\@volcﬁoﬁt oldéMto F%Qatuatéhﬂiécm%/mlo Og%ggzg C_Srgpgiggdmr‘ggmsggglmty of
ndj vi
GI@);@ngth%ﬁgea ﬁo;ogcqglqg@? Uenzacean ldgg vgcgings foq@}w@, Jfdiuvant AS03
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41.3 70.0

P1(021) 50 46 92.0 80.8 97.8

43 86.0 73.3 94.2

80.8 97.8

WOad0t09PRE 50 26 52.0 37.4 66.3

Pl (D90) 50
Pl (D180) 50 39 78.0 64.0 88.5

Pl (D21) 50PCAGERIM6M02836
P1(090) 50 38 76.0 61.8 86.9

P1(0180) 50
34 68.0 53.3 80.5 Fl uASO3 PRE 49 28 57.1 42.2 71,2

stilkaghigveyl fargha dV\goring and B/Jiangsu strains with the 3 vaccines but not for the
A/New Caledonia strain (Table 43 and Table 44).

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 % LL UL
A/New Caledonia |Flu AS03+ MPL |PRE 50 28 56.0 41.3] 70.0
PI(D21) 50 46 92.0 80.8] 97.8
PI(D90) 50 43 86.0 733 94.2
PI(D180) 50 39 78.0 64.00 88,5
Fluarix PRE 50 26 52.0 374 66.3
-PI(D21) 50 46 92.0 80.8) 97.8
PI(D90) 50 38 76.0 61.8] 86.9
PI(D180) 50 34 68.0 53.3| 80.5
FluAS03 PRE 49 28 57.1 422 712
PI(D21) 49 48 98.0 89.1] 99.9
PI(D20) 49 45 91.8 80.4| 97.7
P1(D180) 49 38 77.6 634 88.2
A/Wyoming Flu AS03+ MPL |PRE 50 33 66.0 512 78.8
PI(D21) 50 47 94.0 83.5| 98.7
PI(D90) 50 46 92.0 80.8] 97.8
PI(D180) 50 45 90.0 782 96.7
Fluarix PRE 50 32 64.0 492, 774
PI(D21) 50 50 100 92.9] 100.0
PI(D90) 50 49 98.0 89.4| 999
PI(D180) 50 50 100 92.9| 100.0
FluAS03 PRE 49 34 69.4 54,6/ 81.7
PI(D21) 49 48 98.0 89.1] 99.9
PI(D90) 49 46 93.9 83.1] 98.7
PI(D180) 49 47 95.9 86.00 995
B/Jiangsu Flu AS03+ MPL |PRE 50 19 38.0 24,7] 52.8
PI(D21) 50 50 100 92.9] 100.0
PI(D90) 50 47 94.0 83.5] 987
PI(D180) 50 46 92.0 80.8| 978
Fluarix PRE 50 17 34.0 212 488
PI(D21) 50 48 96.0 86.3] 995
PI(D90) 50 47 94.0 83.5 98.7
PI{D180) 50 47 94.0 835 98.7
FluAS03 PRE 49 25 51.0 36.3] -65.6
PI(D21) 49 49 100 92,7 100.0
PI(D90) 49 47 95.9 86.0, 99.5
PI(D180) 49 46 93.9 83.1] 987

N = number of subjects with available results
n/% = number/percentage of subjects with titre within the specified range
PRE = pre-vaccination titre

Pl (D21) = post-vaccination blood sampling at Day 21
PI (D90) = post-vaccination blood sampling at Day 90

Pl (D180) = post-vaccination blood sampling at Day 180
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89.1 99.9 Pl (DO0) 49 45 91.8 80.4 97.7 P1(0180) 49
38 77.6 63.4 88.2 AAWom ng Flu ASO3+ MPL PRE 50 33
WEHQ18102 78. 8 P1(021) 50 47 94.0 83.5 98. PCT/EP2006/002836
P1(090) 50 46 92.0 80.8 97.8 P1(0180) 50 45 90.0
78.2 96.7 Fluarix PRE 50 32 64.0 49.2 % M I)D
Taplegd 10§e@goqurggplbrate h’g‘@g 5298 twgtlgg ||@j1| ition (HI) antibody
titres defined as the percentage of vaccinees who have at least a 4-
fold increase in serum Hl titre at each post-vaccination time point
compared to Day 0 (ATP cohort for immunogenicity)

4-fold
Vaccine strain Timing |Group N o 95%Cl
R T

A/NEW CALEDONIA  [Day21  [Flu AS03+ MPL 50 30 600 452 |73.6
Fluarix 50 25 500 355 1645

Flu AS03 49 31 63.3 (483 |76.6

Day90  |Flu AS03+ MPL 50 19 38.0 (247 |52.8

Fluarix 50 14 280 |16.2 |425

Flu AS03 49 17 347 [21.7 |49.6

Day 180 |Flu AS03+ MPL 50 12 240 [131 |38.2

Fluarix 50 11 220 {115 |36.0

Flu AS03 49 10 204 102 (343

AWYOMING Day21  [Flu AS03+ MPL 50 46 92.0 [80.8 |97.8
Fluarix 50 38 760 |[61.8 [86.9

Flu AS03 49 40 81.6 [68.0 [91.2

Day 90  [Flu AS03+ MPL 50 33 66.0 |51.2 |78.8

Fluarix 50 33 66.0 |[51.2 |78.8

Flu AS03 49 31 63.3 |48.3 |76.6

Day 180 [Flu AS03+ MPL 50 27 540 139.3 |68.2

Fluarix 50 23 46.0 (31.8 [60.7

Flu AS03 49 26 531 |383 |67.5

B/JIANGSU Day21  |Flu AS03+ MPL 50 44 88.0 |75.7 |95.5
Fluarix 50 38 76.0 |[61.8 [86.9

Flu AS03 49 43 878 [75.2 954

Day90  {Flu AS03+ MPL 50 37 740 |59.7 854

Fluarix 50 36 720 575 |83.8

Flu AS03 49 37 755 |61.1 [86.7

Day 180 [Flu AS03+ MPL 50 32 640 [49.2 |77.1

Fluarix 50 29 58.0 432 |71.8

Flu AS03 49 31 63.3 |48.3 |76.6

N = number of subjects with both pre- and post-vaccination results 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 resulis

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 cells
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-0)).
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89.4 99.9 Pl (D180) 50 50 100 92.9 100.0 Fl uAS03 PRE
49 34 69.4 54.6 81.7 P1(021) 49 48 98.0 89.1 99.9

WEP1000%9 46 93.9 83.1 98.7 P1(0180) 49 4PCIBEPI006/002836
86.0 99.5 B/Jiangsu Flu ASO3+ MPL PRE 50 19 38.0 24.7
52.8 P1(021) 50 50 100 92.9 100.0 PL1( 0902 50 47

94 . GD4eL:zelig producipg pblegs)CsPLandgmother cytokine

[FN-y, IL-2, TNF-01).

e IFN-y: cells producing at least IFN-y and another cytokine (CD40L, IL-2, TNF-c).
o IL-2: cells producing at least IL-2 and another cytokine (CD40L, IFN-y, TNF-cr).
o TNF-o: cells producing at least TNF-o. and another cytokine (CD40L, IFN-y, IL-2).

Results

The

main findings were (Figure 24):

(a) Twenty-one days after the vaccination, the frequency of cytokine-positive CD4 T cells

(b)

(©)

(IL-2, CD40L, TNF-0. and IFN-y) was significantly higher in the two adjuvanted vaccine
groups compared to the Fluarix group. No significant difference was however
detected between the two adjuvants.

All statistical differences between adjuvanted vaccines and Fluarix were maintained
up to Day 90 and Day 180 with the following exceptions at Day 180:

o No statistically significant difference was found between FIuUAS03/MPL. and
Fluarix for all double, CD40L, IFN-y and IL2 (Wyoming strain only) and for all
double, CD40L and TNF-o (New York strain only)

¢ No statistically significant difference was found between FIuUAS03 and Fluarix
for IL2 (Jiangsu strain only)

The absence of statistically significant difference between the two adjuvanted
vaccines was confirmed up to Day 90 and Day 180.

The difference between pre and post-vaccination (Day 21) in CD4 T-lymphocytes
responses for all cytokines investigated (IL-2, CD40L, 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.

The vaccination had no measurable impact on the CD8 response whatever the

freatment group.

Example Xl - Clinical trial in an elderly population aged over 65 years with a vaccine

containing a split influenza antigen preparation and AS03 with MPL adjuvant

XI.1.

Study design and objectives
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80.8 97.8 Fluarix PRE 50 17 34.0 21.2 48.8 P1(021)
50 48 96.0 86.3 99.5 P1(090) 50 47 94.0 83.5 98.7
WEPH01®099 50 47 94.0 83.5 98.7 Fl uASO3 PRE 4PCABEP3106002836
36.3 65.6 P1(021) 49 49 100 92.7 100.0 PRD90) 49
47 95.9 86.0 99.5 P1(0180) 49 46 93.9 83.1 98.7 N =
A phasb d/il, epens goiptealied sividy wagveehtiumiedinrarden to evalugteshe reactogenicity

and %Q?iﬁn@%fo@@ﬁ&@g S&?la?&%iﬁ'ﬁéiﬁe V\!'BiBIBPiE'éIE F@fidrzR1 Sarddiite vaccine

speci ang = pre-vaccinatfon titre 10PI (D21)
contajpingt the A3 +MRLoadjbvant dn sangidériygpepulatiely aged Rve( BBYpats (> 65
= \Y . [ Sa . t 8 =
v 534 BREIIEY) SR8 G270 AR ol Uecin. o
immunogenicity and safety evaluations, Fluarix™ (known as o-Rix™ in Belgium) vaccine

was used as reference.

Two parallel groups were assessed:

¢ One group of about 50 subjects who had previously received one dose of the
reconstituted adjuvanted influenza vaccine during the previous clinical trial

e One control group (Fluarix) of about 50 subjects who had previously received one
dose of Fluarix™ during the previous clinical trial

One objective of this study was to evaluate the humoral immune response (anti-
haemagglutinin and anti-MPL titres) of the revaccination with the adjuvanted influenza
vaccine Flu AS03+MPL administered about one year after administration of the first dose.
For comparison purposes, subjects who had already received Fluarix™ in the previous
trial received a dose of commercial vaccine and formed the control group of this trial.

Xl.2. Vaccine composition and administration

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 pug 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 split 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 .

At the time of injection, the content of the prefilled syringe containing the adjuvant is
injected into the vial that contains the concentirated ftrivalent 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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Table 45 Composition of the reconstituted vaccine adjuvanted (AS03+MPL)
influenza candidate vaccine

Component Quantity per dose
Inactivated split virions

- A/New Caledonia/20/99 (H1N1) 15 ug HA
- A/New California/7/2004 (H3N2) 15 ug HA
- B/MJiangsu/10/2003 15 yg HA
Adjuvant

SB62 emulsion

- (squalene) 10.68 mg
- (DL-alpha-tocopherol) 11.86 mg
- (polysorbate 80 — Tween 80) 4.85 mg
MPL 25 ug

XL.3. Immunogenicity results

X1.3.1. Anti-HA Humoral immune response endpoints and results

Observed variables:

At days 0 and 21: serum haemagglutination-inhibition (HI) antibody titres, tested

separately against each of the three influenza virus strains represented in the vaccine

(anti-H1N1, anti-H3N2 & anti-B-antibodies).

Derived variables (with 95% confidence intervals):

(f) Geometric mean titres (GMTSs) of serum HI antibodies with 95% confidence intervals
(95% CI) pre and post-vaccination

(g) Seroconversion rates* with 95% Cl at day 21

(h) Seroconversion factors** with 95% CI at day 21

(i) Seroprotection rates*** with 95% ClI at day 21

* Seroconversion rate defined as the percentage of vaccinees with either a pre-

vaccination Hl 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 Hl GMTs on day 21

compared to day O, for each vaccine strain.

***Protection rate defined as the percentage of vaccinees with a serum Hl titre 240 after

vaccination (for eaéh vaccine strain) that usually is éccepted as indicating protection.
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Redks63. 3 48.3
As expected, the vast majority of subjects were already seropositive for the three strains

in both groups before vaccination. Pre-vaccination GMTs for all 3 vaccine strains were
within the same range in the 2 groups. There was a trend for higher GMTs at post-
vaccination for all 3 vaccine strains in the Flu AS03+MPL group compared to the Fluarix
group, although 95% CI were overlapping (Figure 25).

The two influenza vaccines fulfilled the requirements of the European authorities for
annual registration of influenza inactivated vaccines [“Note for Guidance on
Harmonisation of Requirements for Influenza Vaccines for the immunological assessment
of the annual strain changes” (CPMP/BWP/214/96)] in subjects aged over 60 years (Table
46).

Table 46 Seroprotection rates seroconversion rates and conversion factors at
day 21 (ATP cohort for immunogenicity)
Strains Group N Seroprotection rate | Seroconversion rate Seroconversion
(HI titre = 40) (= 4-fold increase) factor
% [95% Cl] [95% Cl]
% %
EUstandard(>60 |~ >680% , >30% ‘ >20
A/New Caledonia Flu+MPL-AS03 38 89.5 [75.20-97.06] 31.6[17.5-48.7] 3.1[2.2-4.4]
Fluarix 45 82.2[67.95-92.00] 31.1[18.2-46.6] 2.5[1.8-3.5]
A/New York (H3N2) Flu+MPL-AS03 38 92.1[78.62-98.34] 78.9[62.7-90.4] 8.816.1-12.5]
Fluarix 45 95.6 [84.85-99.46] 68.9 [53.4-818] 6.0 [4.4-8.3]
B/Jiangsu (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 Xl - 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

XIl.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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FoEt’??pa?éreﬁgn%@xpéLwere assigned:

(a) 75 adults (aged 18-40 years) in one control group receiving one dose of Fluarix™
(Fluarix group)

(b) 200 elderly subjects (aged 65 years and older) randomized 3:3:2 into three groups:

- one group with 75 subjects receiving influenza vaccine adjuvanted with AS03+MPL
(concentration 1 — 25 pg)

- One group with 75 subjects receiving influenza vaccine adjuvanted with AS03+MPL
(concentration 2 — 50 Q)

- Reference Flu group with 50 subjects receiving one dose of Fluarix™

Primary Objective

The primary objective is to demonstrate the non inferiority 21 days post-vaccination of the

influenza adjuvanted vaccines administered in elderly subjects (aged 65 years and older)

as compared to Fluarix™ administered in adults (aged 18-40 years) in terms of frequency

of influenza-specific CD4 T-lymphocytes producing at least two different cytokines

(CD40L, IL-2, TNF-q, IFN-y).

Secondary objectives

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-haemagglutinin 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-o. and memory B- cell response) 21, 90 and 180 days after

vaccination with adjuvanted influenza-vaccines. Fluarix™ is used as reference.
XIl.2. Vaccine composition and administration

The influenza vaccine adjuvanted with AS03+MPL(25 pg per dose) system is also used in
study illustrated in Example XI. The influenza vaccine adjuvanted with ASOS+MPL(50 Mg
per dose) system is of identical composition except that the concentration of MPL is
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in the 4 treatnent groups. After vaccination, there is
clear inpact of the 2 adjuvants 35 which increase the

hunoral response in elderly, conpared to standard
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For each vaccine strain, the seroconversion rates for
the 2 influenza adjuvanted vaccine groups are in the
WG2009/100a9%0e conpared to Fluarix (18-40 years) PITGHRA3006/002836
excepted for New Cal edonia strain. 25 Table
49Seroprotection rates seroconversion rates and
conversion factors at day 21 (ATP cohort for
x|||4mmg§}gggé,qbﬁ¥}es§tugal ns Group N Seroprotection rate
(H titre40) % Seroconversion rate4-fold increase)
[95% C | Conversion factor [95% C] ok EU standard

xu@%@d&&hgb@@e@%ﬁ&%@éo EU standard (< 60 years)

| HIN
Soligifed [sympamsy (Rsp Table 5[135@094@@5 %Prl@é a17»d)21 f@'%%wg]loeﬂw (day of
vac@n@ﬁéﬁ )én696 E&bée(%:'éﬁt G4yt wéd] redbrdbd U.Jas@rcﬁé_d éllm to?ns occurrlng
Fl uASO3+MPL ( canc. 1%

dur[rwlaz?é & fQ‘qu-BB p&ﬂf@héd?w @raspination et eyl 5@88%@ da;.Yﬂ were
alsd Pecdded. [r¥ehsity oPBe olbwitdy AE B S5s84sddl asPdedcliediin T3bR]52.

A New York (HBN2) Flu Yng 75 93.3 [85.12-97.80] 76.0

[64.7-85.1] 9.2 [7.1-11.8] Flu Elderly 49 81.6

Table 5198- 9§ol?&ieoﬁ804llde’ﬁé;eg*aaﬂrer§b eVents] 5. 7- 11. 8]

El UASO3+MPL (conc 94.6 [86,.73-98. 51] 905

Sqligited lagal AFs19 > |1 4 g- 25| Sglicited general AEs -

Pain at the injection site Fatigue

Redness at the injection site Fever

Swelling at the injection site Headache

Haematoma Muscle ache
Shivering
Joint pain in the arm of the injection
Joint pain at other locations

N.B. Temperature was recorded in the evening. Should additional temperature
measurements performed at other times of day, the highest temperature was

recorded.
Table 52 Intensity scales for solicited symptoms in adults
Adverse Event Intensity grade |Parameter
Pain at injection site 0 Absent
1 on touch
2 when limb is moved
3 prevents normal activity
Redness at injection sites+: .. "|Record greatest surface diameter in mm
Swelling at injection site . " |Record greatest surface diameter in mm
Haematoma at mjectlon site’ . 2% " - |Record greatest:surface diameterin mm
Fever* » it 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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WRYEETSRVFY P 20+3 subsequent days) were al so

recorded. Intensity of the followi ng AEs was assessed

as described in Table 52. 10 Table 51Solicited

| ocal / general adverse events Solicited | ocal AEs

Solicited general AEs Pain gf the injection site
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Fati gue Redness at the injection site Fever Swelling
at the injection site Headache Haemat oma Muscl e ache
Shivering Joint. painin the armof the injection
Joint pain at other |ocations N B. Tenperature was
~recorded in the evening. Should additional tenperature
nmeasurenents performed at other tinmes of day, the

hi ghest tenperature was recorded. 15 Table 52Intensity
soNHAI WBELAM ISti t ed synptons in adults Adverse Event
Intensity grade Paraneter Pain at injection site O
Absent 1 on touch 2 when linb is noved 3 prevents

nor mal actl Redness nREs) @A Gii-i
gr‘sa'f’l?é'?e%‘ %‘8 or%ndﬁmn%e lglﬁ itﬁér&& 1 @9 c{rln- on
si t ewslereowigiomadivyant in the mpruiastureff %ﬂf@?‘%‘?"g?

at i m@% 5 0asidnb 8 RAAMPrevegy rOBA Tesit ingwnd rasmnm BrPEEWOVF‘iH
Sver Re ord tegg&sﬁx%gg &%&@ﬁ@@ﬁﬁh@;%ﬁent
1 is T Interfere hlnor%JEl
actmm}nsag!wewwe@utﬁ@vmpf%ﬁéﬁ"v@?}@ q'gﬂ% RBeent
1 |Saiﬁﬁ&bdoﬂwf@hﬁaﬁteﬁﬂs:fyﬂlglammrferes wi th nor nal :
ac,lgi tu& of% R Nirss BC: ;,émm@&eﬂamacpahmerthe

st SRR L e h?{mogc e Rl e Bt
of human elderly against influenza, wherein satd od4n-water emulsion compris
‘metabolisable oft, a sterol and/or alpha-tocopherol and an emulsifying agent.

3 The use according to claim 2 wherein the composition induces an improved CD4 T-
cell immune response against said virus or antigenic composition in said elderly
subject.

4. The use according to any of claims 1 to 3 wherein said oil-in water emulsion contains
oil droplets of which at least 70% by intensity are less than 1 pm in diameter.

5. The use according 1o any of claim 1 to 4 wherein said oil-in water emulsion contains
oil droplets of which at least 70% by intensity are less than 500 nm in diameter:

6. The use according to any of claim 1 1o § wherein said oil-in water emulsion contains
oil droplets of which at least 80% by intensity are less than 300 nm in. diameter.

7. The use according to any of claims 1to 6 wherein said oil-in water emulsion contains
ol droplets of which atleastso% by intensity are in the range of 120 to 200 nmin
diameter.

8. Theuse according to any one of claims 1 to 7 wherein said alpha-tocopherol is
present in an amount of 1.0% to 20% of the total volume of said immunogenic
composition. '

9. The use according to claim 8 wherein said alpha-tocopherol is present in an amount
of 1.0% to 5.0% of the total volume of said immunogenic composition.

10. The use according to any of claims 1 to 8 wherein said metabolisable oil is squalene.

- 11. The use according to any of claims 1 to 10 wherein said metabolisable oil is present
in an amount of 0.5% to 20% of the total volume of said immunogenic composition.
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38. The use acéording fo any of claims 1 to 38 wherein the influenza virus or antigenic
preparation thereof is moriovalent, bivalent or trivalent.

'39. The use according to any of claims 1 to 39 wherein the influenza virus or antigenic
preparation thereof | Is from three different influenza strains.

40. The use according to claim 39 wherein at least one strain is associated with a

pandemic outbreak or has the potential to be associated with & pandemic outbreak.

~ 41.The use acco}ding to claim 40 wherein said pandemic strain is selected from the list
consisting of: HSN'1, HIN2, H7N7, H2N2 and HINT. ' '

42. The use according to any of claim 36 to 41 wherein the first vaccination is made with
a split influenza composition containing an influenza strain that could potentally
cause a pandemic 0uibreak and the revaccination is made with a.cirg:uiating

* pandemic strain. _ ' '

43. The use according to any of claims 1 to 42 wherein said immunogenic cemposition
contains a low dose of HA antigen. ' ' '

44. The use according to any of claims 1 to 43 wherein.said influenza antigen or
antigenic preparation thereof is egg-derived or tissue-culture derived.

45. A method of designing a vaccine for influenza diseases known to be cured or treated
‘through a CD4+ T cell activation, comprising

1) selecting an influenza virus antigen containing CD4+ epitopes, and
~ 2) combining said antigen with an cil-in-water emulsion adjuvant as defined.-in
any of claim 1, 2, 4 to 20,_ wherein said vaccihe upon administration in said mammal is
capable of inducing an enhanced CD4 response against against influenza virus or
antigenic preparation thereof in said mammal.

46. The use according to any of claims 1 to 45 wherein said influenza virus is sel‘ected
from the list consisting of: a split influenza vicus, a whole influenza virus, a sub-unit
influenza virus, an influenza virosome, and antigenic preparation thereof.

47. The use according to claim 46 wherein said -influenza virus is a split influenza virus
antlgen or antigen preparation thereof. ‘
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