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WO 2008/ 128939PCT/ EP2008/ 054614 O L- 1 N- WATER EMULSI ON

| NFLUENZA VACCI NE TECHNI CAL FI ELD The present
WO pnosn2doen rel ates to influenza inmunogenic  PCT/EP2008/054614

conposi tions and vaccination 5 reginmes for inmunising

humans agai fstat LEM&%%N%%%@%A Lh@igguse in

medicine, in particular their use in augmenting inmmune

responses to various antigens, and to nethods of
TEGHRIGARFEID | n particular, the invention relates to

i nfl uenza vacci nes conprising an influenza virus o
Thehresgeh iyentien rejaiRs do gridisaratmBNnPeenio sBMRasiigns @apd accination
regﬁﬂe@'fér‘ ifinUASiRG rRIMHNST Sdhird] iHiRRka IMRKE] heh@lisk in medicine, in

[ -in-water emnul si on adjuvant conprises a
parﬁé@'a@amf%%Ir\eatmaﬁntm@ﬁamaﬂe ERFRPRISSYIP YgriQisertttigens @nd to methods
of ER%K%@H b aarttlélﬂé’rI RO GHRhtich $d18E8lto ifefeiD WAkcines comprising an
' uenza viruses are one of the nost

'”ﬂH?ﬂZ@uW%@”W?W@ésarﬁ'ﬂé@'énPrePﬁraf'% inogqepingfonewith ngn oil-in-water

embRidA d’b‘ﬂ]’@ﬂﬁ MBF&M ée\ﬁ@%ﬁ ‘FH:vaateP BHU%W iti\)%ﬁ%dnﬁpris’és @Mmetabolisable
econom ¢ burden, norbidjty even 15nortality, which

oil gpcany P@‘Hlsff}"t%%\ﬁge”tﬂféj ‘i’Fﬁ'PP@'é’r?in’CQ'l Fgéoriassternl- RNA
envel oped virus with a particle size of about 125 nm
iameter. |t consists basically of an internal

TEGUH'%E%’&GBPU&‘Qe of ribonucleic acid (RNA)

|nﬂa§r$z%cmlse§ a\“é bhe w%eeﬁ%ph@ihmtou%wugém g%em.n&hglwﬂd affecting
pid bilayer 20 structure an

boteitumwwan@ 'veﬂe%t'réflq%za w'@ Khat esQqpstc BPrdﬁﬂemeﬂ%\‘ly and even
moRAMS| hén b fgimesed predom nantly of matrix proteins

and the outer |ayer nmostly of host-derived Iipid

material. Influenza virus conprises two surface

Thé‘rﬂﬂu6ﬁib3wr&ﬂ %GQPR@\EAeémﬁald&Hr\ﬁﬁnb Riithes HaktNR) sid@@f about 125 nm in
aemaﬁ glutinin whi ch appear as spi kes, 10 to 12
g;

diapieigro Hgcongtsts ﬁés'gi’J f efcan dnterg npelpeFapsigls or Ferej &f fibrugleic acid

(RISAY Sxe8iaRidOki® AScleRbieinC YLidblntel @@ﬁé\%ﬂbk&ﬁé ith & BRd bilayer
determine the 25 antigenic specificity of

stryqiyre andzaxtempt glp@rotgqnﬁugh%mngr iyenpbthe Yedieny@gpe is composed

pred6MHALNSf IBtrkQsbtefResHdeB e Qute?dyak ﬂaosﬂ;e@gﬁ@mleﬁveﬂ ki material.
and year of isolation, serial nunber, and,

Inflpﬂmqau@ﬁhsacwprwsgypoquggp%gptlmpgh/ppggtems g%@rng@sgf(NA) and
haé‘r‘ﬁag{ij’l\ﬂ HPl-)6 witthsabiespas dpitks Hi® ko aRthmiiey, M the surface of the

b N9) have been identified for influenza A
par\t/‘P'Pﬁrs'ééS {Wé%ﬁ@?cwoéqmsalpartE\‘/'lﬂ”Mt”ﬂ%ﬁaﬁfﬁagf&%@'%&ﬁt @Pterm'”e the

ant?%frﬂcu?é%ﬁlcrﬁ/ Wi THésﬁlﬂueMacéLMdéls R8Vs stréifls B 2lassified according to

179;" Fouchi er RA et -al Characterization of a
hogyRpecies nf| Qféﬁ‘fbaggﬁ?g\"ﬁm}‘s S%@ﬁggﬁ?ﬁ%'ﬁp'@%‘t ﬁs@a'( PH’BB’er and, for

inflGER Al Aesl Eér@mg%b \ﬁ#@péﬁieg%@l s@{}/bés oI HAMANGONA. 76 P subtypes (H1—
79:2814-" 282 ruses of HA and NA subtyp have

H1%)eé‘ﬁdr@ﬁ%v|\é'?*e?9blt>fp@ﬁ1 AHAE) hayprren entitaq Jort ffldenzgaA viruses

[vvébﬁ@érym dtHa. EiutRnd ahl) eyt WP |Mﬁse‘ﬁﬂe§)t/b(pﬂﬁjséé\|1 MiEBbiol. Rev.
19£I)t?eé@have establ i shed stable lITneages in the

huma
124-16%H Soyrdier 1BA gt @ Qh%ﬁ@egﬁppp@‘ af Noygl é%f&k?ﬂza A Virus
Heﬁ’ﬁgglgfmlﬁ\'%uﬁ rggTr(ﬂfﬁ btaRed fidn B!&Ek%aa@d Buvd.ru988L 2004779:2814-
/128939 [ EPZ008/ 054614 | nf| uenza A viruses
2823)oVesesrii alJn"d}‘éra@ %ﬁPB‘éH@r‘Sc eEr Poasy TqCP‘{ﬁr%ﬁrPfThﬁM'Pyp'rds but
onlp\%}e%yHJQ s@fﬁﬁ%' (H1, Hhearkt HeftaHaem@nﬂAt a%tjdéacqr\noand)mz) have

the hem utini n. menbr ane ycaopr ot ei n_of uenz
esigblistigd Sﬁ% lingages B the ﬁ'emanw@vla%n 8ipse 391§- Only pag gubjype of HA
an®bh& 6t NX ardiceedrisrtfoPBifitdhAEvitised] RNA pol yner ase

| eads to a high rate of transcription errors that can

result in 5 am no-acid substitutions in surface

gl ycoproteins. This is termed "antigenic drift". The

segnented viral genone allows for a second type of

antigenic variation. If two influenza viruses

simul taneously infect a host cell, genetic

reassortment, called "antigenic shift" may generate a

novel virus with new surface or i nternal proteins.

These antl gem c changes both drlfts and 'shifts'
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20after three doses of M59-adjuvanted influenza H5N3
vacci ne (Stephenson et al., J. Infect. D seases 2005,
wa2s/11P3D- 1215). Persons at risk in case of aPCT/EP2008/054614
i nfluenza pandem' c may be different fromthe defi ned
rou tions.du ea
ot s REEE R aff R BB Wb AR sy Srehe

J. dasestricauseandthd Henaionanof |tmﬁlhwraggll$h|namn‘rﬂ6adile glycoprotem of

mfl@gr?z%rwr gose g%g/gblgcﬁ%n %é@b@éﬁ?ﬁ epl e}cnglgo/&'gg fr%gdlng by

ther‘e[ad)rFﬁNA pOlytherese2868dy to Buhighmata o dnadseription am’orwthahlcan result in
amneeag;‘?d g@%stﬂﬂlé)n? 3 ff rg%%)pr%ge eff ;: g?erkggcgﬁﬁ%efn hSrlft The
segmérited nzal gmnblnetniloxys éat zensed;dmirtypm of abteyependeiation. If two influenza
vm&%(s: Sl ﬁﬁt’ané&ﬁsﬁf HPec?a thhgttc%g,lv n%ﬂg‘;erétssgrgngntsgélltegbén%gen|c shift” may
gerzaraierd soeeld/inus tvhtherﬁefw suidiarte ohi mtarnddyiroteimsaiblese antigenic changes,
botﬁd‘ﬁ]{lﬁé Sénraatslh?tg gf’t %nérleglctab?e %ﬁ?erﬂgy EHaVe Q%r V??é(tlc hlla%t from an
e to free rapi roducti on’ capacit or
imrpundegi¢al cmlrfofof p@mdmrtrtew ervbhtweﬂbz Baadatodhﬂemelrgmmee]f new influenza
' I hat t
str%@%1 %gd ‘(i)rﬂageggélg tp{%g?usaﬁ) déés%gew%gnrﬂmél %tt%h c\%gg E? ‘iréequgl known,
almast ianpoalt antjeruie:ksaﬁstmamhede lpenetie ntqdlfsahmsdm}/et caused new viral
va*?gr?glertgs Inalt] tﬂ@fo?ﬁosﬁwn grhdhﬁrﬁarp{/\oduce the first lot.
2008/ 128939PCT/ EP2008/ 054614 fi xed and therefore
gt ed. : f r
it B St WA I, s BB RARAT Ry M R o anigenc
shift és waknmiwn. |Adthoegh anijpenzatly distncttlineagesp(usasllyowo, e.g. B/Yamagata
C
an%é@ﬁ%ﬁﬂeg) V\og urﬁlglgﬁéa %\?rgaly\'\&g: S|E>rbaqlg ﬁ% qr%[]ﬁ:a %\fltF\ rplF(goortlontg%a o}?ng from
yedrtie ypapandtountry do doumiry, #lis Uyualioranﬁumzaamarﬂnetsotobmntalrg bnly one
oW timated 180-360 5m | lion deaths gl obally.
mﬂ%@%\ﬂ%&r{i@ address this current dilenmma is to generate
a pandem c vaccine in advance of a pandem c, and to
desii ent.. i W afel] t .
R T TP ghR S5 oBfith b SR ST Sp A 8 areren
inflaertzerrplramsa Teid UC® 80 dde i preteinolcamteins pmwmemu‘s yandigenig Odettevoninants,
r [
Se\%%cﬁ)t%Zc Ic\r} eaz?(gl Fr} r%glog@(rl]ég %gﬁ&%g‘zggué/nce Q:Ihggg?e dﬁ'fe?eqﬁ sﬁgﬁs (strain-
speroe‘tcl qetenntisants)oaod dth/eetlnabglot\QWthraremommmtmmhy HA molecules
9 1. Wod JMet al. Philos Trans R Soc
(Coﬁ‘ %’é‘%‘%ﬁ‘r"é“é‘@ 2001; 356: 1953-1960) . Thi s vacci ne
coul d then be used for stockpiling or for primng of
[ d
s R0 3B Ao sl SV R G Fulkiph Pt o ype m or 8
virusrds migh gs éﬁ%stmmd speseek pariod. umfludmzlahefepmqndlesultson veffious disease
a a [ Ccj f ' ' i n
staie FRBF o s R s AR oo BRI IR B oD severe
viratpneurnoed. Bjpinee irdiuenzeoepidaraiss bh@seblecraea3® inHecigence af@neumonia
on_c aL. | o
ancgg(%hdﬁ%tj dge{gglr%tgﬁlggg%éesgrsa\?ﬁrﬂ?e%'s%é/ bty HBFeglggfera{eg J)ft hgﬁ)itélllzgtlon or
moitelitpotldd sekerity toh#reedisgasaris prigarily detarchirteal tyi the ae of the host, his
imAGhdLLOR 1 1GORE Yiddpfor tages of inter pandemi c
I'nfluenza vacci nes ich are regularly encountered
during the annual influenza seasons. One sol ution
Eld%ﬂwggo&g, %’9 KQ&H’E Ioijd %godb érogl%l egigwwl%}asﬂpg&oﬁjhﬁﬁg for 80-90%
t woul owever req Uit 8 s&Ver a year s of
of glbinfuenretrelated deatizhini d;avaiopm;zo'anridmamﬁvjdmlsaWa'tppmdamhng chronic
shoul d a pandem c strike within the next years. 25 At
present, the sole way to rapidly gain additional
capacity would be to shorten the production tinme for
the annual trival ent vacci ne. Recurrent shortages of
i nfl uenza vacci nes occur each season in nost of the
countries which precludes an opti mal coverage of the
populatlon regarded as hlgh rlsk for developlng severe



10

15

20

25

30

35

Figure 1. Cinical trial: geonetric nmean titers (GMIS)
for anti-HA antibody at different 25tinepoints (ATP
w@eene89sor i nmunogenicity). Figure 2: dini caPCT/EP2NS/054614
seroprotection rate (SPR) for H antibody titer with
: % cQ d [y d
dlsgg’ 'q/ grp?rﬁ nogemn@!nteyr;esg(%%guarrgggs %¥§tﬁﬂ<g&0l-gter>ﬁpg ience such
coreﬂrcehmwéfpsng)mfar&ds alsp BER) sufier selrerantisebsaly Thédeegrowds im particular

the?eﬁ%’ecr%)e%fdi tgeb%0§ e%%gir %%lsmgg H%%é gt s(kATrl?)%Jﬁé) r}ﬁétheam authorities are
| fmuinogeni cit f i'ca

alss esapounerelirg torvat:ranmteme(alfBOFe)refpmwdﬂlrs antibody titer wth
95% confidence interval at day 21 (ATP cohort for

i mmunogenicity). Figure 5. Mce study: Haenagglutinin
Vadcaiationt plays tae stitiqaGviile +ih- cor@@Bingi anrBAL Biftienza eppieiniesd Currently

ol RAISEFMEENE) i 0 T 0580 RSB, SHBHES o

InaéhuatedMIPa/aacméQ@tHb%pHedt oft threa pbssille dord @ ofAamtigen preparation:

nagB RSP B0 0Ref chsblibe bt Biipc.vies prriges, g, derupted wi

detelgentsggl eithémieagénisitdisolubifise ésetllp(d}m’veldpe (sO2BNed Yspllt vaccine) or
BI envRr i er typi G ai { dos .
Py aé eHlﬁgsg%(f Ng E’qu] Y}M R’%ﬁ;(ﬁ@é)stﬁ@&? ﬁ%ﬁqﬁ%{é iv%é%é]e% de given
mtrramp«zmge/ (8 ®D49utmutaaaleb9|sly (5. @BMDWMWHSB(Y.I)/ 6 mce
primed with heterosubtypic strains (dose range AS03).
5Figure 8 Mce study: Cellular imune response (CD4+
Infliflerczsl Magcines fBMBrpandendb 1B,/ @ altkinds pare medallyi tiivalent vaccines. They

t 1 .
gerne? I%%ﬁ@r&%@ﬁgﬁe ? dr }/(%j\s/g \gb %Eh%ﬁ)g é/mj% Etéé R%{ggg%ﬁe influenza B
str@n gUk stadidaM 06 sil urdgctab%l‘dbse peandst cases eomtbips Hiat $A&st) 15 pg of
' . 1d. B I . .
rod B A PR AN oS! 368 S5 alld singi rada
imrpostdiffusionn{SRRD) M ( Bbd-+dt- all0AQ dBproved slinme dadiéleimamanodiffusion

tecﬁ@h{iﬁ?gﬁrr &%i%%e% gfé Wlug% Gﬁgﬂrrgag tlrﬁﬁ na%itl plgde&)%;uoﬁ %Pdpotency
deteasinatic@ViT m/a'etivawswh@a \mray 221 bsbit vacrneas zJatBuqbnS(aGMT5 (1977)

237"547 lp gﬁmgc?(ggﬂtéﬂo Irq%InaﬁﬁriJ]t Rfslbo‘ré?{% 3ﬂ&§/%lsﬁn ?e %gifa é)ﬁusmn and

lmmmu}b"eplo@@als técrmeju@ fomthezassaCo7 BBérﬁagglu’rmlm lzmtjgﬂnz@‘dmfluenza

ol 0ol LK (9456 LI MAREIAR, Lol s i rpone,

cor(taunmggmne)dohiron(tl)th@ th}Be spssital Adrajren e gelditionati Byairain 12ommun Dis

Int(%j Og)g)fssﬁé‘%‘épgé?g s ﬁf‘ﬁ%ﬁg 'Fg%ih lS\‘}’é‘csctn‘r‘e?t9rs]3(3292@05;0/(35:51 1).
range AS03). Fi gure 13 Haemaggl uti nin I nhibition test

Intér?a\%e\%w |J1f91%§%ar' a gﬁs}/?r{ H)n%}éelﬂgkggr?'tm&gé%%g t1/a2:-!: Xe each

se@@ﬁl@aro@termlneldatanﬁ@gwld realthrBiganisaiion tnesdllapaefion-ith national
heA|{P\9a§)thdrmgé§Z55%9cﬂB %%n ﬁhﬁgjf%s%{e%%dgf‘n\é ﬁ\h%r{z%'da'cgiﬁes currently
VI rus nmruni zed W or pl ai n or
availapla\aa@t@@ldﬂremsa&@@Balbageﬂ@@BDQ(DGZngme el 8, 1$rdaccine, 17, 3094-
inical trial (adjuvant dose range): GWIs for H
aatl body titer at dO and d21 25Figure 16: Human
clinical trial (adjuvant dose range in adults):

Va%ﬁ%%&ég 'hg\?vg\r/é'l:}_/a?@ﬂ{e§|:t>§)th% %ﬁl C'é“nfj %?HUR? %{at%é B]errec@eneoand the

madmsbetmage/apﬂnacamkit giculafing . infligAza Séamsonheres isolitle atvislence that
Vi I ' B;

curﬂe%ﬁﬂugﬂ%aat%cc%ts \p(%ﬁ in sHa chﬂ@_‘eﬁ JnIBAFI ve g%%ﬁjst%rfi%%' Furthermore,
reppetelgj mlasnpf mmerefﬁmy |f<pr rrelverttioh :of Bipigal ¢@Airmed influenza iliness are

Seroconversi on 30factor (SCF) for H antibody titer at

Pl (DAY21); Fig. 18B: per age category. Figure 19:

Human clinical trial (adjuvant dose range in elderly):

GMIs for H antibody titer at dO and d21 Figure 20:

Human clinical trial (adjuvant dose range in elderly):

Seroprotection rates (SPR) for H antibody titer with

95% confi dence interval at days O and 21 35F| gure 21:
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dosage they will allow the devel opnent of nore conpl ex
i nfl uenza conpositions, such as a quadrival ent
W@ 208i128939 conpri sing a fourth strain whi ch canP@EER2008/054614
second influenza B 15strain or a pandem c influenza
[ val.en [
23 Isfr%[)/:rﬁgrt %rggg@gc 4%{‘%'%?9 nveng/a roqﬁﬁ’f“he zlg hga CF%Cacy rates
repiorted iarggningerc adpis s(Goveert,atd9def)i Aed Nt eqssooleﬁmmsﬁfr 4da&ss Gross,
|.C u r t d [0
104 RO BROMEY, 1251 587 pt 2 TR SoBendfy Y B e fagoine has
bee(roqshow@l doyrelat@wih seiot tltv&s) ofGiiBﬂnagqutbhatmnenmﬁltlgm ddl) entibodies to
the ﬂ%&tﬁam %ﬂgls}é rglnétucﬁ & BQ%%‘Squ%%L&ES%d’MH& I%xhl lt Iower {’” dtres after
vacel ne vaccl he a
influgrtza amnwjlaaVannt theinerd® tyoeingedj uadutis ¢M[rmshentg)02reExperlmental
t her | evel, respectively. This effect
ger%gé%?ore? b?éft 2§lﬁ%g of value in the paediatric popul ation
or the elderly population allow ng higher efficacy
t r
By %&er b%?k@rgl\#eo? %hea%fn%%'ﬁﬁ&énﬁk p\éﬂg&'f r}%ﬁlen%{/“ a%ﬁaqvcw,lrﬁﬁllate are
relzgeqb up theseeiramribe zﬁsedwhr@dpmdemlce EI he a/aruseﬁ_e smbed einmorighpeople with
vargﬁg Eéév;’é;‘é oY %‘M&Q? %tofn ﬂfe%tl&ﬁ garhérQFgfeo n‘sﬁg\%}:ﬁ@l&%’[{o&r&g&rd&x period of
usigtly Wvyearsc ponuhtes theosele@iopra semt straive tftat dave shamged enough to
r , 3 iqQn, .. .
caGIrSLMm b BGBR S 6 e AP b dlon s b SLesiEWHo8antigenic
drlfparlbmft: Waaantst meayoihbve hdierentf irhpacte ol d;lffennsys)tm:rmnities regions,
i T f
CO&W&b%%’?E% ngsﬁlhaﬂtw ng&g%lﬁ aEMu\% cR/gr %'%%Pél Iy?en% thé ngetrglr mpact is
oftdvkesieniar. | Tgabdalenfwnzé)epldermlca@duw|nctwse@|nca@a@10@ affoneumonia and

IOV‘@F:F{%{T%{E egls%%e%aﬁ/}fré@%ﬁ%g |hc§8$v$j§%w§ 31 glta&%atlon or mortality.

The stderle dr thoea WithQurie)lying lebronid dlmeber@ny)st/m@eyt @k&xperlence such
[ ., which is
Corﬂbllca{%i( IC tt}% b ﬂénqngetglglsPen ép%és‘\%fé%&g +Aee of being
transf ornmed by net abol i sm Nut S, seeds and grains are

e GBI ER VIR ERLE L e UFP e oo, e

haémagghitingm oaradtotadiy\ diffecéni ceibtyperfeant istbing camaaﬂlrabihe sgiabgn before.

: o |

Heﬁeg%%sylsmgﬁ% CQHQ/aﬁ{ﬁ]a en0/ 3}?{;1} ('fer‘é}é t?é érr%ﬁ i@}?\ g)roteln of
strél@s Hex avere pyeVidtisly, d@utblng 8) R@mbes.r a'bssmpaener) dadledriantigenic
sthnég)rLH{ ?@2& vﬁ’b% ewﬁgﬁ 'hli, J Wrﬂﬁ’m{ {1 g%b%ﬂ%kgﬁoee‘?n &sn In other
Woﬁismbreatflugmamdlem_lqsl amurtsrmncﬂ hew arritdleymwtqs a-:mdalrssa%rnst which
the%dma[)d[?opﬂgagi r'éﬂg% Fbﬁm’ng?{lrt utééjgp @W‘lﬁ%tga@?e h@ platst pl)asndgwics have
ocdurred wiedi at ieflwenzah/@ubrfrosw]tirﬁfesars spéCl@sh@UetsaelaolaV'(alvmrcsAporcine
inflféér}%%éwrujsmhgse E:ﬁj(gstsleg Nhe \%@H&lgi n%%\r/&fe@}ﬁ)stug@ \}éry%é]s' ﬁ%ﬁe bhe gotentlal to
sprbe@from_dggw @dlwm_arbéweylr@ayjsmﬁad waddwide withint a few months to a year,
resﬁf?ﬂgﬂ% b%ﬁ&ﬁn s on?@arl]nd%%@%%I?@éh@%lﬁffvirﬁses of the H2N2
sulpgerEredlased HINAG vassm avtadt leehaircviating indle hm%mmﬂa_@n since at

'ea%%%eme“&%%%é?%oﬁ%gmi‘%ﬁ%aH.AZ%%%Bé’%@ﬁﬁg&Nemnﬂgemc

drifadjetweant d9basad AH6S qundil émee HAa-wasc ogydteced| in 4868 TWBRNKong Flu

pa%%ﬂ&pg%(ﬂgbﬁg/ 0@631[5-%%8%5 mﬂggr?z_a{ %\Agé)e;tréffngﬁﬂ&? the N2 NA

enul si on-based adj uvants have been described, such as
t hose disclosed in V@90/14831 W00/ 50006;

W)2007/ 080308; W2007/006939, all of which form oi

ermul sion systens (in particul ar when based on

squal ene) to formalternative adjuvants and
conpositions of the present invention. 20ln a specific
enbodi nent, the oil-in-water enul sion conprises a
netabollsable ~non- tOXIC 0|I such as squalane or

o o o oy o N
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F Adjuvant C Adjuvant H Adjuvant G Adjuvant D o/w

emul sion* 125 pl 100 pl 83.33 pl 62.5 pl 50 pl 41.67
W@PL0o0812839 pl 25 pl Conponents: Tocopherol (ng)PGI/BE2008/054614

4.75 3.96 2.97 2.38 1.98 1.49 1.19 (5.6-6.2)

co{t@ugqﬁo%;ﬁ {@ng?\zv‘h}h %})rﬁéa Rakdii niazet)aI21§%1 %pg;%r@ol best 106, 383-
398, 14 1.78 1.34 1.07 (5.1 5.6) (4.1-4.5) (3.4-3.75)
(2.5-2.8) (2.0-2.25) (1.7-1.9) (1.3-1.4) (1.0-1.1)

Pol ysorbate 80 or 2.43 1.94 1.62 1.21 0.97 0.81 0.61
Seerdlclinivakstugies (mayy be2n pePfobhed 1o Bvaludly saletp-ahd inmunogenicity in

unpgrferﬁé]d' &Op?tﬂat&)gs,gv'viilﬁ mong\palgﬁt%a%idgtg'\%%E:iges(s@ntaining a pandemic strain
such as the non-circulating H2N2 or H9N2 strains. Studies have investigated split or
whole virus formulations of various HA concentrations (1.9, 3.8, 7.5 or 15 uyg HA per
dose), with or without alum adjuvantation. Influenza viruses of the H2N2 subtype
circulated from 1957 until 1968 when they were replaced by H3N2 strains during the
'Hong Kong pandemic’. Today, individuals that were born after 1968 are immunologically
naive to H2N2 strains. These vaccine candidates have been shown to be immunogenic
and well tolerated. Results are reported in Hehme, N et al. 2002, Med. Microbiol.
Immunol. 191, 203-208; in Hehme N. et al. 2004, Virus Research 103, 163-171; and two
studies were reported with H5N1 (Bresson JL et al. The Lancet. 2006:367 (9523):1657-
1664; Treanor JJ et al. N Engl J Med. 2006;354:1343-1351). Other studies have reported
results with MF59 adjuvanted influenza vaccines. One study has reported that two doses
of an H5N3 influenza vaccine adjuvanted with MF59 was boosting immunity to influenza
H5N1 in a primed population (Stephenson et al., Vaccine 2003, 21, 1687-1693) and
another study has reported cross-reactive antibody responses to H5N1 viruses obtained
after three doses of MF59-adjuvanted influenza H5N3 vaccine (Stephenson et al., J.
Infect. Diseases 2005, 191, 1210-1215).

Persons at risk in case of an influenza pandemic may be different from the defined risk-
groups for complications due to seasonal influenza. According to the WHO, 50 % of the
human cases caused by the avian influenza strain HS5N1 occurred in people below 20
years of age, 90% occurred among those aged < 40. (WHO, weekly epidemiological
record, 30 June 2006).

During a pandemic, antiviral drugs may not be sufficient or effective to cover the needs
and the number of individuals at risk of influenza will be greater than in interpandemic
periods, therefore the development of a suitable vaccine with the potential to be produced
in large amounts and with efficient distribution and administration potential is essential.
One way would be to free rapidly some production capacity for the production of
pandemic influenza vaccine. However since the mass vaccination would only start after
the onset of the pandemic, this would anyway result in important delays caused by the
time needed to identify the strain and to produce the first lot. Moreover there will be a
5



10

15

20

25

30

35

(0.47-0.51) 10*suitable o/w volunes are given for
illustration but are not limting ( ) between brackets

w@e@saeadsabl e ranges (+/- 5% around the aboveP@HEP08/054614
Table 1 B - specific o/w emnul sion- based adj uvant s

0] h Vi '
e Bt Rl PG kiR s Y V565 PR i oo
theA@l;rwnarabplr@aCbrvpld)rams ceﬂpmn‘y Bave m;g)ge (pabt9 @.the dopB@tion, globally
unperl%gt?(adghff)Qh% (585% %lgfi’l%{aa(%sga ggu?%%%l (%Bg' 8 %T?%)too late for large
partDoflthe Pop6ipti¢roadd n@ridlly iSqotadigied {(arpg high8EGthEBa® eStir@dted 180-360
m”%%f'dfélla%‘ 9@ %ai 31.22 0.98 (4.6-5.1) (3.7-4.1)
3-2.6) (1.85-2.05) (1.55-1.7) (1.2-1.3)
(0.9-1.1) Polysorbate 80 or 0.59 0.47 0.39 0.29 0.24
On%e‘\?aggc_) é%{%&%&@iﬁ%ﬂt §?errqrﬂg)s t() eﬁgrage g%gnée% él%agd |}1 advance of
a pandemic, and to design a monovalent vaccine with the “best candidate pandemic
strain” instead of trivalent vaccines in an attempt to reduce vaccine volume, primarily as
two doses of vaccine may be necessary in order to achieve protective antibody levels in
immunologically naive recipients (Wood JM et al. Med Mircobiol Immunol. 2002;191:197-
201. Wood JM et al. Philos Trans R Soc Lond B Biol Sci. 2001;356:1953-1960). This
vaccine could then be used for stockpiling or for priming of the population during the inter-

pandemic period.

Unfortunately since current production facilities are entirely consumed year-round with the
production of seasonal trivalent vaccines for annual vaccination in the Northern and
Southern hemispheres, both approaches mentioned above are not feasible because there
is no additional production capacity to produce that “best candidate pandemic strain”. In
addition, it should be noted that there is an urgent need to find a solution to cope with
shortages of interpandemic influenza vaccines which are regularly encountered during the
annual influenza seasons. One solution could be to build additional production capacities,
this would however require several years of construction, which is anyway an inadequate

approach should a pandemic strike within the next years.

At present, the sole way to rapidly gain additional capacity would be to shorten the
production time for the annual trivalent vaccine. Recurrent shortages of influenza vaccines
occur each season in most of the countries which precludes an optimal coverage of the
population regarded as high risk for developing severe influenza disease and
complications. As antigen production is the rate-limiting factor in influenza vaccines

production, alternative antigen sparing strategies have to be explored.

Some approaches rely on adjuvantation, the aim of which is to increase immunogenicity

of the vaccine in order to be able to decrease the antigen content (antigen sparing) and

thus increase the number of vaccine doses available. The use of an adjuvant may also

overcome the potential weak immunogenicity of the antigen in a naive population. Several
6
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(0.28-0.3) (0.23-0.25) (0.19-0.21) (0.14-0.16)

(0.11-0.13) Adj uvant 0 Adjuvant R Adjuvant S
wo\oaA28989 T Adj uvant U Adj uvant V Adjuvant W ARGTIERIWS/054614

Conmponents: Span 85 (ng) 0.84 0.67 0.56 0.42 0. 34 0. 28

appergéfgd%g)t;e(eg @.Pﬂ%pg )%%Brgéleg r?%z(b(e&ﬁ %&/ﬁ Lgsi qua é;"gectlvated
H2(\I?(g)r HINB vBud aBjugant@d Avthlalgbiniung 3alt . (R2 HEhe® et( dl. &irbs Research
2ofg gt b b Bo8) 5L Gy T Aol 4 A o
adjOvatied. piit OvirR8 G151 @a(ldnél'v@eess@ﬁ byt (al.0.T™e0.LQhcet. 2006:367
(9509): P71 664; Treanor JJ et al. N Engl J Med. 2006:354:1343-1351). The results of
this last trial indicate that both plain and adjuvanted H5N1 virus vaccines are safe up to an
antigen dose of 90 pg (tested only as plain subvirion vaccine). Using such a high dose of
antigen is however not compatible with an antigen-sparing strategy rendered essential in
the case of a pandemic. A sub-unit influenza vaccine adjuvanted with the adjuvant MF59,
in the form of an oil-in-water emulsion is commercially available for the elderly and at risk
population, and has demonstrated its ability to induce a higher antibody titer than that
obtained with the non-adjuvanted sub-unit vaccine (De Donato et al. 1999, Vaccine, 17,
3094-3101). However, in a later publication, the same vaccine has not demonstrated its
improved profile compared to a non-adjuvanted split vaccine (Puig-Barbera et al., 2004,
Vaccine 23, 283-289).

New vaccines which are effective whilst addressing the antigen-sparing considerations
are therefore still needed. These new vaccines will have an acceptable if not improved
immunogenicity, in particular against weakly or non-immunogenic pandemic strains or for
the immuno-compromised individuals such as the elderly population. These new vaccines
will also ideally have a cross-protection potential, such that they could be used as pre-
pandemic or stockpiling vaccines to prime an immunologically naive population against a

pandemic strain before or upon declaration of a pandemic.

STATEMENT OF THE INVENTION

The present inventors have discovered that, in order to improve the supply of influenza
vaccines, novel effective immunogenic influenza formulations could be developed, which
contain an adjuvant thus allowing for a lower amount of influenza antigen to be used.
Novel adjuvanted compositions are hereby provided which allow an antigen sparing
formulation affording sufficient protection of all age groups, in terms of cellular mediated

immune response and/or humoral response.

The inventors have in particular discovered that it could be relied on immunogenic
influenza compositions characterised in that each or all of the individual components of

the adjuvant within the immunogenic composition is/are at a lower level than previously
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(0.53-0.6) (0.4-0.44) (0.32-0.36) (0.27-0.3)
(0.2-0.22) (0.16-0.18) WO
WQo®81203D39PCT/ EP2008/ 054614 11 ( ) between bPEYKR1088/054614
are suitable ranges (+/- 5% around the above val ue
I va | % ar.
thon%tgut usgf@ Jélllsﬁégar? gtgg afjggrllraa%ef }gg%?asnﬁo%ﬁ% Ié\?él%ﬁlé’rllerﬁ&ln(gg% c|ty against
an ahfigew Vlolst the Bésot@geniity ethinithe host.r&@piemt is crdalcedhe shoul d
be understood to 5nmean between 4.64-5.12 ng. A
pre-dilution of each conponent (o/w emul sion and
Acamdinglgnin firay asreecpef ther predentanperdidoc theemn isapljouidad tagdimmunogenic
[ d t ui n
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in- n%)%‘l; g@%ésgg&eégﬁﬁérﬁ, Svrhelreﬁr@ s%!)}{]% *}1 %a%r negn?ul%)l?ﬁ Sagiﬂtﬁég{])((}g%pnses a
melabatisablchaih and dmaémulsifyindnagedt ahd dpsenallplautoeol Byd/way stérol, and
(
Whé e*r} é&g?étﬁbhga:ﬁeé ‘bﬁ‘% ﬁre%%*rtqﬁ'%é derﬁjun?asr} %ﬁs%g%[nn%loe&él (%‘Pb(])e?o%v 11 mg,
and saichenatsifying agehrt lslnrelsﬂnrt at said htan moFalat e lav&l of below 5 mg. Said
¢ ;
toc@féén%/% sgﬁgbywllle{}h&gg?rﬁsf? ﬁ%&eﬁ in tg%ﬁa l?\?ng(}osggrt %\{%Lgfnt;egow 12 mg.
Suitestycihreanoaump of isfluenza astigen pér i p(errqg)sa i 1% g HAobruarew amount
suc(l’]fasa\gssotihgﬁ i1g-éjzgq_§£r enmul sion and a second vol ume of an
aqueous susp I'Oon conprising an influenza virus or
antigenic preparation thereof, wherein the second
In %’n%tﬁje{F%vgétaLQﬁg@%egE?t |F\?é?1t|f)nﬁao§/?ol%§qgrb ggér#e klfégrﬁ&mrpé gn fifluenza
virudi drdigeo nordpafend ocam odnemzat \éds entigenioprepadatien perh paresiny, , optionally
ia) f
a I%\&%ﬂdjﬁlﬁh ?ﬁggjne\ﬁo(?oqﬁﬁin)exp %gﬁ@vrtr(e% i‘rﬂ)gi%lng té? 8%rt100m|tant or sequential
adreinisratien amadjueantiag ddreimdgiineduce t he adj uvant ed vacci ne
conpositions of the invention. The respective vol une
of each conponent will typically 25 then be at a
In gehirdnaspectc des ingéntbd%prokides @f metredotondhe poodaotientof an influenza

mrﬁlljrlo%fn@gb#}@&%o?ln;g&s% gcgﬂn;i;gﬂ(ggﬁ]uaﬁﬁﬁﬁ%nﬁ%g%ngjg“l gld/atlon or an
intgrparelenu¢ (searuna) sitvation wpeh wethpe memprisesaadmixoy dn hflagnza virus
oy bl Rty TR GTADEIERSS o g v
deﬂr@dllroaﬁﬂ(il)lar meomredlllnrglppwdesammeltfmd fas fecprodfictioneof an influenza
va &%e\gﬁlﬁeg?ﬁtﬁgﬁ ﬁsee%gg\élt/eg%gfl ﬁ e{@f {h%dad;waannﬂﬂ rﬁ)g;fenlc with a
phaxdwpgwtm:gll;sampmbte mclp}erécpmil prv‘odluggsccmﬁe annts which contaln no more

S 2hs

taf eobd T ol Bt B8 BB PRI PE ey pe oo

derivedr plaht-desiveti abellyculithes Génvet, xmmlyﬂ)eorfeco:/anemw piodoceds Suitably
obt ai ned. after diluti entrat ed enul sion.

theyiggl 068 ' @E’t*ﬁ/eész(g%%’%& U4V anot her

enbodi rrent t he o/w errul Si on adJ uvant of the

In g(# %Eas aCCI 0 (ia m oge 0 C{lo r accme as herein
VEINE 8% e 8(‘?15%{ Y{gﬁ’ 3 E“HBQ&! ?’H%%Sé \?o‘hﬂr\é
defiNeddodiigegh the treatmenher praggreioh obtisehee causenthnyluehtmmGectlon In
na n_adj uvant.ed
a B Hed W B ion et e PRl e 1 B M YAV G ptigen or antigenic
prebiarativn Wtadrewfeanaf araoil-o-watenemaksnh andrsinadefinéd antheamanufacture of
second vol une of l(\Jgueous suspen s{g o nlﬁri Si ng an. .
ani 'Wﬂ%‘Sﬂ%’l{C\ﬁomPé’s'gP” afith gerPe™ b elfar at iRR “EHEr 83T niection of
disedmeer cdiuged be afi inflaénasoliuge i s greater than the second
vol une. Suitably the first vglunme of o/w enulsion is
obtai ned after dilution of a concentrated enul sion.
10l n all three methods, the anounts of enul sion
conponents and optionally HA in the final human dose
vol une are | ower than was previously thought useful
and are as clainmed herein. Suitably they are in the
speC|f| c armunts ‘as cI a| rred here| n. The armunt of each
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WO 2008/ 128939PCT/ EP2008/ 054614 0.5-12, 1-11, 2-10,
4-9, 5-7 ng (e.g. 10-11, 5-6, 2.5-3.5, or 1-3 ny)
w0 owel128989 0. 5nll hurman dose, furthernore in thPGI/EP2008/054614
enbodi nent an adj uvant conposition of the invention
will conprise a level of tocol, suitably
al pha-tocopherol, at a level |lower than 12 ng per
In yehmaothdosspecs thetais! groIddzeIzd/\kIﬂerus@ @{(d)2a low drhourR; dDheréindjefined, of
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the present invention will further contain a
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WO 2008/ 128939PCT/ EP2008/ 054614 aci ds, mannuroni c

acids, Neisseria porins, bacterial finbriae, Yersina
waoeeoahizeee factors, CW virions, neasles PCT/EP2008/054614
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15Sai d influenza virus or antigenic preparation
t hereof nmay be egg-derived or cell-culture derived.
wo-20082288p| e, the influenza virus antigen or aPCT/BRI00054614
preparations thereof according to the invention nmay be
e . LY _ ,
Figh 28 - lng APT R I SPre BGE R RERAT: ST, REH] Rltboy ter
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. r e . .
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Figl 23 Fu BRI PR AR il P L) RGP B gubtects
repbdingerktgsl solidibgy kndlnesolicisdd symptotmsa(all WBR0OKs drgradd Bsduring the 7-

T N

suitable pig cell lines, or any other mammalian cell
type suitable for the product| on 25 of influenza
irus for vaccine purposes. Suitable cell substrates
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virus antigenic preparation thereof. In an alternative
enbodi ment the influenza preparation may contain
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sughrasy3y- MP'—oM’aS,&a%tP'%/Pf Wt H‘FFPFB&'HS heePhd-Gl imgune “‘?‘FprU§e and/or the

hurﬁBrtal BeRirfe RESHReagaMit $1€h en@?%nﬂ@eﬁn@@&ﬁ;ﬁdﬁtl@ﬁ cbfthpbl‘kﬁj to that
resent _inventjon is suita %/rgan inactivated viru

OstF‘EBaY"Q*P i BR WAEHRVNtEd s ViRl ©OF cfniigeric e PLRPSFARR etﬁ‘e{}ﬁotf h andfor ii)

geriehtige ab3 ToéelﬂHhﬂfnefréékﬁﬁBb%nH,@r HOMBR Irhhend RRpbhdY shainst said
envel ope, Split virus or split virus anti

antigen gt 2pfigsiic Pﬁ%\p%f'o%rcé?”?@ﬁbé%lt?/ tB?teBQ'iaé%de)"th the composition

adjlivagsERitabh agju0intwidre eh e bmmnwswésene lat H@Igher (suitably 2-fold
i nfecti ous or | nacti vated, with sol

highg/nedReFAtEVEInsT NerToBpYalne aé’MV\'?‘BWPéN'QLE‘rthG é‘%‘?’%@rﬁ" § agyptageously

usetl BS aadIRRL aftBMEVelza0TDalT (QJII ﬁd@@oﬁ@sobéﬂ%léfoftd&ectm? influenza
some_or nost, of the vir

solubilisjn 10 a ent and
epilgpgs QFE}?&P‘@P%M MH%;P Il polgeylgs: ARt PEsANaRNied s |f%’r'i‘d that it is
eﬁédﬁ% @@farga the a6Hl- m@dﬁa&id imnviirielSysRsre i bRdet Qﬂm‘&‘@a@@ ré@“psonsweness

one sQ ee of purification
aoqipal heBiBoys PO S0 s e e AE AgHon e AT g o

properties of the split virus conponents. For exanple,

when pr.odu n egqgs, the split virus may be depl_eted
Itig Acinees S CERROmRh AL eprgeentd Prestion e CHPBRRIGES pruse in the
pre&htl ingaHtibb meay béabrplol 6r0Mdé Ug hukfangeaithee olBpthedfen & b&ttsr sero-
host cell contam nants. it virus anti

Profclipa ragainsh "?f‘é‘?”%%ﬁ?ﬂol""w aP?‘”%ﬁiqnuEO'HH%rF’@g‘Wb the un-adjuvanted
conmponents of nore than one yjiral strain. Vaccines
containing split virus (called "influenza split
vaccine') or split virus antigenic preparations
generally contain residual matrix protein and
nucl eoprotein and sonetines lipid, as well as the
menbr ane envel ope proteins. Such split virus vaccines
mnll usually contain nDst or 20 aII of the V|rus

. T ol . o o o
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WO 2008/ 128939PCT/ EP2008/ 054614 to the invention are
contained in separate containers or vials and adm xed

WG bestie8p3bef ore or upon admi nistration into thBCT/EP2008/054614
subject. It is referred to as '"two vials approach'.

[ tably e, 0 e aggine S| Sk s_. Of 0 .
coBBER ¥ abLa P dor Bt o P apdainditeia Clotowing
revpc@sdionedomparad t wighe an ghljasanted adon{eosttiogemhereneéathnepmponent is

f_a pre-fill I S 5 syrin tainin
pre9 12 BioRbR Vel p§ VRt R I TR SRR ebhg any.
sevérdl @r abof thelinfluehza varcelatee of proteclion (irgp sam@ubdvevsQT rate conversion

re [ Vi 0 f.or_t tigen o f e
tecll YAk oty FRl R e B L b St tnat e
coraplsititingor agd iorthé presbit ifvansion pélt lsmbe abletio idide ledlersor dooth of (i)
a th%% tc%mé’nggrg?%p%nge ?)‘ﬂl%.%a lfl?@tirs%a%cﬁ'%ﬁor"lﬂ?f ?4 ﬁuIngFl sabject, and a
ort perio I'me” (e. g. “up to one week or
higberh heoqueait resdonsel $elloairigomevaktinatian, t corepayéd i toj dwt inonsadjuvanted
.can ..\ of i - i al A N
coh R bR D R B B Gl et etpdtie BD1ohit® Mgt gcination
of @ohti@mianssuljeet,c and emtcoatpadalde| humaoralr reapoase ifglwingh\freeaccination,
] X e_Gc j 1.4 hdr L.ht.o I .
corfilfel o Y SRR chBptildihiR, ¢t ionHt s dafect g ianer
(sudalde 2d61d thigher econsst) ilgvet. ed adj uvant ed i nfl uenza
candi dat e vacci ne corresponds to 0.5 m. 15In one
enbodi nent, each human dose of the i nmmnogenic
The oagjosintéd rinfh@ntzai ngmposittongg actortiAgptr thef Invemicm have several
' d ' Thi s i ,
a0 SR, Pikee) AHEnieRPs 15h HerntEr el vy B haaia e gguivatent non-
adjuvgnded aompesitiest ooby tdoenpariesett thenadimtantad campdsdionaeibere each
: i 0f [ can 20 be used at | ower
adjg\%&ﬁégs?%%ﬁkﬁﬁgg%rtg%8@’5%@6@@ t hought useful,
sii Aabinypraveda imewebgeicityessmpérad b dige Honpadju\sinteali rcoaposition,
vir fo t NN . '
per RIS IGBEE Y % AE Y RRTCIATRS. 0 BRIAS BEl Rirhdidtesponse to
Acclesslimglugogednic infleereatstrdingenta, leee diighen ifean those obfainedewith the
i i itian. - 1t ai a. d . i
 aeHAE9A0) By ERATIAIE, P TSAHE MRk RS 95 cRle fo spoore
15 poputdtionis spelr aslisthe aldertyatdopld @ssr dhaeart ©f pge, tasically over 65

ool R BB ANBAR T gt

B)odhetusalof  adjuvaBisotan Svemadme Ih¢ J@&iaBvealk30nunbgerdcity of the

SPGB b R U058, Sl KOG o,

per paticdamchitdrea detovel yedr clagel ardiingigre prd@ing end prodanbibe;

t . . j A . f .
o MR B30 e SLIERY BRSO PIMAT Wockle svarn
bet ageompareddo Kl clpsgicad vad@ngp (e.g. @ cammartihlyr available split vaccine),
enmbgd| h 0 ' I : :
o8 P ot R Bl AUBPRE I s o
per astimpiovedtcresshmotertiant paliputindiegegd dross-wratinitl e cross-protection
bet . . . ' -
ook AEERyaRif: Rl By DL Bl R ol By P U £t i
35 strajegit; sthisrie df. Spauigl iRtetest ivdnere tieyngan HeOuseadgas ré-pandemic

lig ' f -

t hate el dulfer ot L WG L FERHMmE vakne BB required o
t heentmnce rike eootpdiint againsd3he \(@rculating) pandemic strain; this is also of
200 939 / cof fi

cr Tt e e gl SR Ao BBk oNs MnE W el o gggear more
of quipldy tifantiAtheroteerdntetpesdemisohstaain Gl1811pg of HA t hat

woul d al | ow neeting the regu{ tory criteria defined in
Tables 2 may be used. A suitable anmount of HA is for
exanple any of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,

13, 14, pg (W v) per influenza strain per human dose

of the imrunogenic 5 conposition. Said | ow anpbunt of

HA may be as |ow as practically feasible provided that

it allows to fornulate a vacci ne which neets the

o —— Y . o Y Y o
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* Seroconversion rate is defined as the proportion of
subj ects in each group having a protective post-
wWo2e8i126989 on titrel: 40. The seroconversi on ratRCHERPNS054614
put is the % of subj ects who have an H titre before
vac [ 0 40 .
AR T8 Boenidy By e Bt ERROIRY] Bhhegg to tha
t o pefietadotarsdd aith atmoﬁmbsitlbmwheras&ach rcotmipenamusipteserit at a higher

ant r..v . :
20055/%@%%625@@/%%38’65%@%&% w%"ﬁb"é"?'@ gioafigfagipy imynunogenic
def potedtiads the fold increase in serumH geonetric
nean titres (GWIs) after vaccination, for each vaccine
strain. *** Protection rate is defined as the
By fudier tdaohingfaryuby ettef thiese weiventegesheanithsarredegpat antigen dosage
(ty;%éll?rbveaog\é\fggﬁ/%%ﬁw&ste?%ﬂg r&gye%f"él%g@gt/ﬁgdo%g%% they will ensure an
mc&asexp@apaoltyen pnatse:roftermargermyrrattoorpremde@tease)fa pandemic situation
A 4 . o
(anﬁ{;&?égéﬁﬁ@%ltﬁte E)%rﬁ:ogeéﬁ ?giftjt?a%%ﬁ érgd %r[nﬁ ng bl|ﬂ§ %'(f)ﬁ.@tirorqumber of
vactiigh ses pvajltablettodte mqﬂu@tups dderig tmedntb;pahuenlﬁutaoqjeatton season.
health regul atory authority (CHW - Conmmittee for
Medi ci nal Products for Human Use) is one of three
By aelyingr ora an«znnmtu'h:tlt'y)nt@‘qalireataml:ettoartl)igemre;tosagnstr aad/oarngdliced adjuvant
[
dos%géstt?%lﬁwm a%waﬁé]é%{e\é@pg@érgl Lo e vac | ne ygnia cc?tltpc‘o%ltlotltg such as
a qttaviﬂmnt waaclhenmmmslmgmdeumh "Yyainashicmdac dteea sebend mfluenza B
' t [ I %
s raPEndcMs drRer ALl IS B8 T i ro B Bipe
of benefit in helping to reduce the m_agnltude of a
n i
In Q@oqﬁ(grrga%th (9’ thg%a/eﬂtlﬁfqetg ?(dﬁﬁ%rﬂ%& trﬁ%@héjﬁben (‘?E‘&ﬁbl cac(%n“on as defined
heragtaldamtontstrmespamdwnogersctmyares;u(ts: rfors Hothr ehﬁn’tdlyonrodﬂct@@%nd post-
v . c r :
v JreoBEh SL I ERAESatcl?, [T BosBladtite)" ERE Win are
greptquhat ponq(uﬁdegmwottnoee geheraidat witle n20RE)uvamBA viaesine or with the

vaé%w% étﬁ f\gﬂ% éadf \(Mtﬁl th %tﬁ%ﬁ?%\ﬁ‘]e e%cﬁ%oRanﬂu\?Jntt c%Hg%ﬁérﬂth)are present at a

hlgaﬂdeMnBSa&ntlmler“étnsﬂefée@tsampert(chtﬁwbﬂ\@)lue ih 410l p&extid v bb[ﬂﬂatlon or

o ara Chen

whilsttsbowiay lawerhort fewey eaatodaicity symptbesiagoipaedd todbe lgredp receiving
thegbﬁlggh]{ggc\%lcg thé/\ﬂtzegg gtgeg'let& Qvet?‘lltJ QBr?tlb%)nérﬂ? ate! %ti% thr {%thably 2-fold
higher aedogot. based on t he CHI\/P criteria. FDA uses sI ightly

di fferent age cut-off points. Appropriate endpoints

simlarly include: 1) the percent of subjects
Oildntvvaieliﬂgumipn-lp«dhmahbody titer 25 1:40, and 2) rates

C 0 f

Th(? ﬁj rﬁé’t{%%"ﬁ‘d %ggted@%%%ﬁﬁ%\%%gﬁn s]_ﬁrrt nﬂjls(tor{ |§S)alrtnzu,3[r an oil-in-
wawremulsqcmwmd stwunlptlortﬂély|cnmbusl$dthenmtmw1qser$tulah§ Inbpearti¢utes, the oil

t [ t ;

SR8 TR LT SyaleR ARk bobhBLARABle GE BT EaniBy by pre tem
metabelisaipts cibin vl kaben of theexrfo ddetakolisalbla canibd defirediag/ béihg capable

hpci.d e.of er ;
of bEk AT RY P bl DolatSs gH3fusfE RERcE] Dictonary, w.
SagEre Compahy, Z(Efl gditmin (1B &4)pdihetoilesay h@tasmvegetathes)é fish, oil, animal
or %}ﬁﬂlﬂéﬂ.@f:og O\?‘/Elcﬁ%?r%tqf)%g% gtf Or%zglpr%ﬁt Brﬁ(? }é' &%gble':c;?flﬁﬁﬁtgatte}nsformed by
metalnotismi Ngd, saed?aattd@ralls a'rreamranBth@BERofo\re@Etabter@ltseSyrabtetlc oils

18 - 64 years > 64 years Serpgconversion rate * >40%

>30% WD 2008/ 128939PCT/ EP2008/ 054614 Rate of HI

titersl: 40 >70% >60% * The seroconversion rate is

is defined as: a) for subjects with a baseline

titer1l:10, a 4-fold or greater rise; or b) for

subjects with a baseline titer < 1:10, a rise tol: 40.

These crlterl a rrust be rret at the Iovver bound of t he

~rnzs -l o 1. . -~ o o oy
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a conveni ent schedule (e.g., 6-12 nonths apart), and
optionally a periodic booster foreseen (e.g., 10 yrs).
w@piosaesBd y, such a pandem c vacci ne may be coPGI/RR08/054614
vvi th a seasonal vaccine. 5A nultivalent conposition
are 8%%9 g%rgrl'n% Irnr}q[ B%ﬁzigclllé ];lglgﬁgrﬁﬁ IM}%{/&E\}\%bEU&% such as
NEQBE&@andtrcﬁh&lseﬂ panticularyl $uitableemetabelismbleabil |s squalene. Squalene
ti h e .
e PSSR bR PR kB RfES e o
whishds déurglaindage Qlﬂbrﬂltlealmshai‘kl-illt/@’bd)ly atmdtlh IBrvert gaantises in olive oail,
I e..f T ] t
whc\—%\t eggtontﬂ ({arﬂr)r%y%ll gria )Zq SP%OI' Cﬁﬁ?ggoeﬁ%g% ﬁ}laﬁpgrﬁ%h é(%]alene is
a mdftebwhshlble\mﬂ mnvirtoe op disz fact)ltha"tairlswmemtemmedilata:imehhe blosyntheS|s of

ond il FBr b Rt 38" BtPne SRR <t T el among the

two B strai ns SpeC| fically, the adjuvanted
IV ) e
ORI SRR L e RRR) R, sygogeted to be
useffar aﬁa\adjuvarﬂ ccbnipdSItwnsas(EPB%&@;BerladHo efombirgedipns  of oil-in-water
r |, MV, c e t e
obBERR 5 bitel 1R HERE o AR BLAP UcklbebCh Aty aig' Br vacaies:
WG 1290; t WOS/b@didat WiQOB125GIea¥e©po/danzkh bf WOL80®&Me0109; WO
AU [
20030190, 0 PITRIIDG AL e BRSP4 aftfdon PBER Bafla il Saualene
a-tagphefol, 6anmE§MEEMr80bebM@&1ﬂy6‘oﬂrmjla’iEd matht the. indBlinoséimulants QS21

an g B I ChTTIRS O btk PO saie b Peye BEPh descrbed, such

as tio¥eodistlose mOW9%148§7hH\@mngﬂBt WV @2{0AA)30B0SMALRDOA/006939,

S oton nd one B strain.
ail & Wit oy’ ey sk, (1 RadcR BB SResd PR ighualens) to form
altdrogtivieaaflvhyts Hodpomiddsiperts sftthapresent ilantw). and i s as
defined above. Suitably the HA per strain is at about
or below 5 pg, at about 2.5 pg or below. The adjuvant
In & Spaﬁfidj@ﬁbmmentZBwelﬂdr-iaiwatemeinwelopabtﬁpﬂudasaa nastalskgibalsle,dnon-toxic

oil,éppri;ragl%gtdai?n S%qg?%ﬁe,gcgﬁ%ﬁ% %gélcfﬁg cl)ctolpRerz]roi F?l p%pticular alpha
tocaphpral- tapd ogydtienaily, rathoqu:aleyieoarrtniablehaﬁoatphaml)aamrah @hulsifier (or

e en 5-6 bet ween. 5- 6 t n 2-3 er -
sl et sl er Pt et THER) o R Froigad B0 R a specit
embodipest thie @il iegnudsiorofiurthemeongirizes arstdrsli suoh @ apolesterud

squal ene, al pha-tocopherol, and polysorbate 80 at an
anount of between 2.5-3.5 ng, between 2-3 30 ng and

Todied VegnvifanZn ) greralstosten Uescpﬂmbll \ealuysionBhadjevants (EP0382271B1'

USSPy LR BaRRee GRRBR! MART {utR° YBRRIg on-in-water

emalstbes) offithé dnenti¢rBmay b}b&famm)latpdaraslde&crmed iaEEtPOG8327 1B 1, in that the

id ' i f
ool et b PR, B oD P eeRr a8 fusier, o
optwmeﬂmdnfssstbem 1|m|cmnf00d|dlmm"ter tAlertativelp, thes éocofs tieg be used in
it d | ent
cogRgc e e (P SRR TPt SN Hah b ST nEgpyes of oi
emﬁlscanlms4\121|ch\/i&)2Bé)Géé&ﬁgﬁﬁmtlﬁﬁ’ﬂ\%8%@&)4:6ﬂaﬂretdaecrfbeﬁtﬂeaelmSsuch as

nd B |1
theff bbb i IR B BB S i ae 11 o BVt oror L8 B

B/ Yanagat a) . Swtably the HA per strain per dose is at

abot 1 Sui t. t he er st IS
Aot G et Bty ra B o P bRsim R e p&pp stifed in the

art| p@omdmsw tte imethod, cospriass troxiag Iheevie phaseawitmansuofactéft dich as a

pg HA per dose) 5 and is as defl ned above. Suitably

the HA per strain is at abou1t or below 5 pg, at about

2.5 pg or below. The adjuvant is as defined herein and

in particular as defined in Table 1. Suitably the

adj uvant conposition is an oil-in-water enul sion

conpri si ng squal ene, al phatocopherol, and pol ysorbate

80 at an armunt of betvveen 5 6 ng, betvveen 5- 6 g and

1T . ~ o~ o . Al .
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5 I nmunogeni ¢ properties of the i munogenic
conposition used for the vaccination (optionally the
WO peogti289acci nati on) of the present invention |PCT/ER2008/054614
present invention the adjuvanted i munogenic
an.i s n in , :
PBEATRERIN) roplti o Ao RBARGSlioh “SHG AN Renizgy. it would be
cleagti ashamtskilledst tomartothat laemethiop crventrisegt pagsingsthe anixture twice
c [
i) RV loet BERAS ol B b MRS o, Ro 85t sl Glupos of tauia
Equaﬂypdhetemmisnﬁtatmh pocasm-imdnicvalntdsdr (Me0Sddsofigdics machine,
ma%%lhﬁ'of‘ 5?}%&%83%@%%#%@% Evrﬁﬂhteérh‘?rrﬁé @Jnsﬁgésgﬂgrrﬁﬁ%? of 6 bar
(ouihve eedshiee piaDioLd R0 lrzarb)nfduntubbeaadepiﬂz]ddm theonman skilledrin the art to
eral_ of. j r
prod G sRlatb b, A YRR B eyt ol Bt b FepBved by
rouan@wxdmwhentamombompmngitharmeeswdrr@mﬁf Thec edsultaminam@sion until a
e strains.
prepg e As oS BRRL AL fbropRts 3 AR FeB b0 o ¢
composi tion, V\,here t he adj uvant conponent(s) are at a
I I . Ls/are. .
In %r?‘éﬁ {/v?‘te? en]hj}"ilé}] ﬁé(g\éggagéeé/ml?lgﬁ&gg}{ogﬁs% EHasrgb%%gé%*s LStrier. The
aqwemuacam@r magbé ol exahple] phospleate bsfienred saligai nst t he or
agai nst at | east one of the conponent antigen(s) or
anti genic conposition, at |east conparable to that
Thebizaiohthe oiﬁotrbplel@ fowohpiten thecrtabladjl-inraatee dmulstan e wptigfally less
. t 5 . ot : .
thabgfgﬁétj %K/ a{:)Se ﬂj Mg%hg% loi@@%ﬁ%ﬁl@?ﬁ)l%’qoﬁn% %g\%rully t%%bstantlally
aroued BOrHOENmiin dtdnrmterennd belianally Bybstantiphyo V88 ST inTdiemketer, and in
e eS
part T £ IO AR I oiSmERP B e L o ol e R RR ooy n
thig regaad]j 807 rof ok Dﬂndmm@emycnlﬁﬁb&rm’rpoldl be evithiastheemeges, optionally
[ o jter 1,0l ' he,, .
mogeg{rrlgﬂ%% Yo Qﬁd’]?ﬁ%ﬂgvfmh?e t{ﬂgg3%&\/@&??8%{6p@e&%§%b@rﬁb§farte Within the
definedsine r@iyels T-cell response is obtained in a human
patient upon admi nistration of an inmunogenic
conposition conprising an influenza virus or antigenic
A kayepspest obthe hesenlf invejenhiertheifadt taat tln'el compangntsr present in the

ot v A B BORPLS AR, Fre % PR IR, flah ngg proviousy

beerothopgmruﬂe)‘ul suitdblyraterldvg i1fl ying gnetglesiisalfle il (shetl by sgualene), for

oGBELRIE it RaTPRI0) 57 o UM TS ERRIMG sgon
(suﬁablyelsud_das po@oxmthydnnecﬁoratam mmoonesda), <Eoro&><|arptnﬂﬂ béteren 0.1-5 mg,

rfrﬁlﬁ%ﬁo?bﬁlo@ﬁe @1%}%1%8%@0 \é\b@ S|%n ?ﬁtﬁglggb&ol g@?pgllbﬁg tc?c!?)pherol)
whérer prgsant tsnawUelovxadﬁamag‘elo@samplbebm/ednt(b511ﬁdmge The adjuvant
cor@;g(%élt dn {)f{ fg%qﬁ\?e %I ﬁgééeglﬁ ?%grgg%g—:‘rre%glﬁgb ab uvmcswtably said
emolsmsccrmpmrsea:mmeﬁebollsmmoal ar 3039PCTf HERAOGSY 05480y, and an

em%lf%ﬁgg%/ na 11 [ﬂ&ﬂ?({)fﬁ%iﬁ\fg%énc%%%gs IS%#]BE%%%@ 93(00%? n an amount
of petwelmto 5+1\1emgl Onitakdy kaidemulsinarhas hal drnmetsobfoyhchlat Ieast 70%,

SUi%gﬁ%%%g%%%&?ﬂepygme %La%ter@%@[e%gjﬂté\ﬁapprﬂd i nfluenza

accln sucC [ uenza
vacci ne or whole influenza virus vaccine. 5 In

Th#ﬁ@é%rﬁfdh%ﬁéé%rregg}oﬁa%%! léz'rhYl}ﬂa)ﬁ d%?é d?f aggg&yj?gntwlmmunogemc

onse arab
compasitive WE}D@nseéidl sdpvast ro@mnrlaeanan noiinedalgi carhlllgion adjuvant
unprined patient, i.e. a patjent who is seronegative

to said influenza virus or antigen. This
seronegativity may be the result of said patient
havi ng never faced such virus or antigen 10 (so-called
"naive' patient) or, alternatively, having failed to
respond to said antigen once encountered. Suitably
sald |nproved CD4+ T- ceII |nnune response |s obtalned

o e g, o o
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30 upon subsequent vaccination with or upon infection
by said drift strain. For exanple, the adjuvanted
W@ 208i1e893Conposi tion conprises a A/l ndonesi an BCT/EP2008/054614
and i s capable of geneting a cross-protective and/or
n agai [ | e
coripegy gt%grf]&%sno‘gg% & gh R0itagy B arjgne %%E&% %%_bﬁa% {f% per human
dos®, Suitdbiyybetikc s 8t5AEIMORE0,dx.5-8/ ABui- 131%0;4@) or 435—5 5/‘@ g.2-3, 5
%0&5%37%%9%‘%@(3%8%08%&5&% F(% (?rWa 8 ‘rél% &%lenf(t e invention
al e uenzavccmeammstramn 9 r)
provides @ hugaa dogb ©f ambdjalanted measmogenictdoeposiiqoiaheseiro$aid adjuvant

corR[F{ éaeg%%L@Llag&ag?rd%ﬁ%@a%@w\?ﬁtr %@ﬁ@r?srhgjp%g e%%ls?fplké%)%gbﬁ syltably a

polyexykthytene gotstat ondriveleatee(suth ps @sert 80rortAotyseeate B@™ ), at a level

g P 5 e AR AT 895 SRt iESe Pl o R 2R By 0. 120

2-3i mgr(eas 6.4-h.2f QéqMWghﬂnbbifﬁmagerit nee hiuptaer ddseblnostdl another

est i t t nf n
mRmEnf s Tufhfioh FRbHORS 2, Mo, dres! oh &) FRuGHARl Typogenic
comOSIthMqrelngst%nt Brthey otanmrisas lai tbd® .65ud8hly alpiha-tocopherol, at
[ Q I e
2 AT el RBiaeP RE AL oRb8 il plednGe Foip 11,61 210, 4
9, Bhinig (esd.rét s 5{6-121823.5A1 -zlmgaﬁomg)ﬂomblfp‘e,r hhi9BR dose.
Al Hongkong/ 1073/ 99) by expert in the field, there is
no observabl e increase foll ow ng vaccination. CD4
Suitaltyelal sumhat desee ohlzine adjovard ciogminogebiot ¢orositioogacerdingl to the
. It gd, Lok n t
mv%ﬁﬂé)ge% V\@Q ﬁ&n?ﬂji%?g %rgglgzéﬁvgcﬁﬁ a&)ﬂﬂ)rfsgs 4{@85 or 56 mg
metabblisabiezail (slibakdy squesernte) odng mtodels(_sultath)edalhim mcnpr_lfmgleaand 2-3 mg
show, subty r - eacti
om B8 FRERL b (B HR5 HAPURL Ao E ey RERE b fobdhoetnyione
sortitarf redoblréleusithaas fTvaen S0 "Ar Filyodiade 80 ™ )hécadsidingt tp another
f at i t o .
s R BEAp, pRer Br SRy D B lro R W, egooraig
to she alnmegrspnrmy wireow etheo olvé-water nponlsent adjusiardc tempgsdasc 2-3 mg

el B0 B2 M RRICSIG: 230, S0P SR by foner anc -

1.5dng Eswutsitying afénidswtablyta polyaxyhthyenbserbitad ennoblieetd sugh as Tween

SOMSF?OI%%L)%?S&Mfdgagtlyﬁl%%ﬁ%r elnn)t 8Mn%hun]an dose of an adjuvant

Imrﬁ@(ob)enM@anﬁBltloGeaCdendm@Moemealhvenlelgﬂ‘s Whefier thie. cillig9Eater emulsion
adjg%n:l'zc)o{nplrl'ggs 5 r%? FH%Igbé&ab%S?lf {)Q“Hé‘tﬂg%@h& B?)é 0, 5 1.5 mg tocol
(S“éab'ﬁma'ﬁm taC(FD’f@BCﬂI i eed vaOc;Zﬁ pab6i ong stermls@mgag@gmt (sbitably 2
oo PHERERE DI LUETED LN o LA AP i some

cagesep aray agadnsmtangomsbttheoflaca:Iqmn@feﬂmecpresentnayerﬂube0NiII further
corﬁ%n%bétgoll Qestablish a proactive vaccination strategy
nst circulating strains that mght not exactly
match the strain(s) present in the vaccine

o DR ey s, EFRAHL S, SEROPATERh o, AR i e

adjpvant iadd e brettgeerCOpmher(ﬂB) which jradleliyeredi in auaiitmer guitable for human
t r or..C

usée%hgrégw’m)&% tE@W/ge gfz%e%g)”?P%lﬁgﬂgtc\EArg &ﬂp&&méﬁ%%ﬁﬁ%n dose is

ab@ﬂ@cﬁ e ) In & further Iaan@ndlg@lntjta mirman( deds igévdher dteinfQ.p ml, for example

oo @i 3l W8 O Pl S oY BRI, Bl PR G, A Bockh botweer

1 n8pedilta mal Inyanothee epbedipenti énparticdarciirn the innmenedeaic composition
conprises at |east one pandeﬂ;c strain (optionally
HoNL (avian flu)) similar tothe ones currently
circulating in the bird popul ati on and has been
produced, for exanple through to the use of reverse
genetics. The imunity devel oped in response to the
pre-pandem c vaccine may allow the imune 5 systemto
be 'prined or 'educated' |n readlness and thereby

o o Y 4 .
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5strains, which may be drift variant fromthe strains
present in the primary conposition. The i mrunogenic
W@ 09p024989 on for revaccination (the boosting PCTI/EP2008/054614
conposition) may contain any type of antigen
iS 1‘%”? %Jj e ;:ﬁ)'ghlg%n ?%%Fn' %aéoes% Rh b'eVI%sé”‘ttﬁ nH%t r%g fo texample
arn-t 20f antig repara r'on
betwespIOIZ‘S anaff 0. ﬁleﬂbaexaqtlu@ 10nn| arft mgé)rﬂ&mploébmf at0.4ml. 'I]JEb invention
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imrgregyehicrcompesitipm ssl{areautenmmm Ie\rel trﬂétmaorbwosstly tlrxg)ught useful and is/are

o RIPSE 480 o 2818 0 PR HREPE Sl LA o
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WD 2008/ 128939PCT/ EP2008/ 054614 Bi - dose delivery is a
further suitable feature of an intranasal delivery

W@ y®BA2AIBOr use with the vacci nes accordi ng t oP€TEP2008/054614
i nvention. Bi-dose devices contain two sub-doses of a

sthaghe—vaecctne—gdose; Jne su“-duac for d].r.sl atiotn |
to—each—Hostrit-—fener L. su“ GOSEs, are

() betweéh brackets are smtab[‘exraréges I(ijo-)’B% ar%m{jlt e ab 'I’ ezwv- 5%)
present I1h a single chanber ‘an 2] truction’ of

the device allows the efficient dellvery of a single
All sunedioglevahtesagivemee.gAirt & natn wal)yincladingiiockesie Gané deshould be
unc{bﬁ%t ﬁgo I“aﬁ]@\gn Ph ?o?%?.bﬁ%e[ g?g.ae{é"%g?’éq%%qg h%ﬁ@%&" ﬁgerstood to
mebn batden Hed4- ﬁaémmatl on route is al so cont enpl etd in

the 10present invention. In one aspect of the present

i nvention, the adjuvanted i nmunogeni c conposition for
A predilfifiors tof aeanh rdostnoaemtofolwagmweiogiMahmenams;c@bapéry)rmed to

e [ t . adl MV,
ol b HRSA SRR A4 L ARPINUAN L 1] e recr
adjﬂmnte&rappmmtlamouatder mal , 15 subcut aneous or
intranasal. In a specific enbodi ment, the conposition

for the first admnistration contains a HA anmount of
In dressaspebient tHinpentioor thielwéw panutiéon of therhdjueanted gaaciiersf thenidvention
[ .con S
(s 98308 BT beSTRY B LA, R REEhG, B tower
thaf5a pglf ofathiedbtal dieseerotlinmey Byrnwayhef ibigitriations tsuéable Molnmes é€¢.9. ranging
[ I : :
rofietzgih 1928 ¥ kS o R ol PoryERe M dragRaoRE act ustrateg
in Babig1é. d@s@rgjingtyripmmerﬂ@eth@‘rtbeﬁn\;myoraltbereb'e provided a method for
- t
magﬁpaa%nadg \ﬁa%?erﬁdglgﬂtﬁ?qg? \)%ﬁél gtﬁgﬁﬁaﬁs.ﬁ@%t% gﬁ% rlhg)](g\:qsa grst volume of
an lod-irawaien iestubsiadanse p scaorsl yQIursnmqfablaquaous blespsasien tcomerlsmg an
d ' t J [
|nflﬁ‘<§nztah\‘f1 ug éPoé}#@‘eé@ %rgﬁargflor{ 'rfhgetri@éghmﬁ%% %ﬁ‘ Q?c?)qg \}o e ﬁs greater
than dsluﬂ e@:oofj valdmen Bgitakdy therirstavplube ef oAl emtuésiont |w@bta|ned after dilution
Ofégéﬁ%kﬁ 0S AR dm ni stered. For exanple, the first
mni's ratlon €.g. primng dose) of adjuvanted
i nfl uenza antigens may be administered IM(or ID) and
0 LN SErati . S :
ARGRENRRE PARSBRA, SEqLyStns? (nefRe it (HEIRUAY S of o
emtils®ni aodnant@enmaysisesiadnare stigeddol Mddoce pihe mradjgvatde® svaccine
fqr e t
Corﬁ&?sﬂ'ows & tﬂgﬁrﬁéakgé%gﬂiée?‘ewpgﬁvz%hﬁﬁg o(f%rggcr? nh’{bﬁé&‘rﬁ%ﬁ typically
the@. ke ﬁ Ppgnadmprer exaﬂssu@‘nZ@%sthaalqﬁ thsuothablcymmorm'qu e. adjuvant
n A . | H t [s)
om (B SionknyBn LB GAPPT 147 20 o fiaBl 4 BB Sbss of s
(i. epg/vv-IAnpwon arftigae spapegtsicai ratio ot |1utedl té A0Sk, eeitablynal. a maximum
oxcE@b P9 (A0 dATNERRLHREEIAALLP BuoilloR Tl TR £ 6Pl Roze:1)
ne or se era Ri Zath ons adequat e
Acermduogld in ap@ha0agretP&aBe mmnmome@@nmmea@mbﬁm dersmaking an
L u | . .
adjh\‘?an\f?og ﬁ]lgg%t a\F}anEq’Iog%F's'ﬂQ% %tﬁé/) o}?%ﬂﬁé«ﬁéﬁ%ﬁs@%ﬁ@&g&dﬁ%olumes
of ayeittint8a®0 eowliskd- H8) of @ deudops (sugpersidn gonagsihgadroinduenza virus
/ \y
o SRR o AR B0 ST 18 1y R TR e e
mhmun@ﬁsCB@Emﬁaahkynmﬁ@nJess well able to respond to an
antigen, in particular to an influenza antigen, in
conparison to healthy adults. In one aspect according
to the invention, the target population is a
popul ation which is unprined agai nst influenza, either
bei ng nave (such as vis a vig a pandenm c strain), or
10 having failed to respond previously to influenza
i nfection or vaccination. Suitably the target
popul ation is elderly persons suitably aged at |east
60, or at |east 65 years and over, younger high-risk
adults (i.e. between 18 and 60 years of age) such as
people morklng |n heal t h |nst|tut|ons or those young
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Statistical analysis Statistical analysis were
perfornmed on post vaccination H titers using UN STAT.
wab@spesssocol applied for anal ysis of vari ancePCHREP1968/054614
briefly described as follow Log transformation of
StIP% gnogger%modﬁrﬁ)e%”hlé 3/\?/ ml%]?ﬁ ?8mv$r%poqltﬁé 'a8jﬂv$r%(9 %)gcine of the
o ertt y the normali {'y of groups
mvelmtsinrls laddedm a Q‘oluMeaexceedmg iarhatfraléhe tcrbe_xl\xmsbfvpluh’ree Accordingly in
an(ﬁﬁ’grogsg)t Hﬁ olfnve\z/rﬁ aﬂ%ﬁ éyg@%@ tep?ne% f]%r Gf“r%kleq an adHJvanted
popu ons variance one
infloertza. vazané’esmpﬂsmg larslt@I a‘catdrrmng;fa firstocowaye AINOMA- m-water emulsion
Tukey- ipLe ' . . .
and 4 SHoq valiE b ap Hule e SBPRH SgRRrising g dnfuenza vius or
antigeolemrepagaizin haseod vaeseit ittia rat vaumefs greaiegéanshesedand volume.
T h IS Of k (e}
Swge%qu)é {tﬁ%}oﬁ&){_t\/%ﬁjlnfes oF ﬁ&y %?rﬁJ(le L ggfé}/ne(a éﬁle?.rﬁlruﬂgry%tf Boncentrated
emplsmduce | FN-y and/or central nmenory T ceI | s produce
IL-2. PBMCs are harvested at day 7 post-inmmunization.
Lynphoid cells are re-stinmulated in vitro in the
In @t hsmnwethofls stbe ragtauots ofremudsiom cotBoredndd dindheptionalyDHA in the final
hur%grQ%/og’g%g%&l:q/el;lp%g?ﬁ{ag54§slérn§yb%$ﬁ tﬁgué teﬁjl %ﬂ&%re as claimed
conventi ona nof Fuorescen rocedu
heneml Sg|téblyjtbue¢soaalntth@apedn‘@cbmn(tﬁmclalm hergitl- y and
IL-2). Results are expressed as a frequency of
cyt oki ne positive cell within CD4/CD8 T cells.
Thé remaoe| dfuéanh sidaiicviah gooipoasgritowitimesthef vaccoel tan Wwas expressed a
(@) . er. t eo [o) i
peBEhbRE S Shberte EEBeBoEl el 1o P W e (- The following
corp/ecdi@dfigw\em‘e'qﬂ@eiNmaWedbyrﬂmjsklIde%lmon axdicdcanfaer agplieddqualene 0.855
g/nﬁy%ha oA?&ei\)élld%éﬁad%/ Pnohis ag%@gﬁﬁﬁ‘%{nﬂ %W@B&Fs@ﬁbﬁ .
recommended protocol (centrifuge 20 mn at 2500 rpm

ucl.ear, . I e.] C
noBef e, BRBITBRE S aGRL Solatled 1 EELRCR ¥ Sracore
cormmsalcmdp aB taewhunbofD. 5% 10 8% sbitalhynd.2b+2, BPOMR539345, et Al5-1.65, or 0.6-
cIf r,u R, Vi thKO..a e t t f, P e
5 %s 0cga(r?r4 g?d 1110%5 a/f délvy\)fr)ioﬁla{)]II lf:r%n{:bé%t\}a%%%n\)ogpn§ |>r<' er specific
embedilhehmthéthchﬂiA@S)e ol (soitalkip Isqueng)l isgbiséattriai anfinanamount of

ab%ﬁnﬂ?g%gp Mgalsz Ygté :.\‘foth?gr %gqh(—%] ggcn% composition. In

andtbérod deoific w@uohen@rrhtthg@netamrsabialoatls pn’essmtep a frBMBMaet of 0.25%
' 2L i, at 37C in presence of Brefeldin
WWSS&%@?@% lh(;ph?nhl bit cytokine secretion. I FNYy
/ 1L- 2/ CD4/ CD8 stai ning was perforned as follows: Cell
[ e d f . PBS. 1%, .
ThE BRENT ey, B B ek TRLRRCALE poenble G e econe
compesiiion1dlurne. Stmtabb/atopolnlsalremt i theplaasineacampasifios infan amount

02@5)tljo 5 f(tﬁ ?%I eatglftt.he c%rr( sﬁg foaiﬁstance, 0.25-
c{ncuc%a/agjmna g%{ﬁ ao ing In

2 c@BSn&% GQS 2.edrl G278, peﬁ.ﬁe*aﬁﬁ Iqri)e@%yor é@ué peadi-Ag5 % (w/v)

tocél f2t%) t(ﬁ% \%&Cl%?(u%m%/éﬂf %Eenn@o\@\ﬁsﬁbt EQheQE\%ﬁ(ltel %@Q@ﬁéﬂ present in

an (amounBEﬁ)beambrr @8Uspehdtd viv) ththBaotpl vaiima ofithe \@icciaatcomposition,
| il .
or %er MLJD 901( i??&o)(v/v?]ﬁl'gn% Eb@t\%gg hg gogelécﬁ%n%ﬂh g\%r%gllflg EEnbodlment,
theatocdCjs petsest era finals hewunl Oh aDBUPErAEPANGE Hthanidtal volume of the
9 %
mr@&ﬁd&%ﬂﬁ%ﬂfbossmgﬁ agsa]néﬂfgpecﬂip %Bgéﬁ%%hpﬁgggégglpresent in a final
amgantedt O B/ BHO)Hf taadotabmm@etwomme/vam BeYef @mrird0dnmi vaccine dose
20, 000 events (I ynphocytes) 35, 000 events on CD4+T
cells. The percentages of IFN-y + or 1L2+ were
cal cul ated on CD4+ and CD8+ gated popul ati ons.
301.1.3. Anti-H5N1L ELISA. Quantitation of anti-H5NL
lg, 1gGL and Ig&b antibody titers was performed by
ELI SA using split HS5N1 as coating. Virus and anti body
sol ut| ons were used at 100 pl per. vveII Split Vi rus

o o oy



10

15

20

25

30

35

The intensity of the yellow formazan dye produced upon
reduction of WET-1 by viable cells is proportional to

wo b@snesyder of viable cells present in the wel PCHEP10h&054614
end of the viral titration assay and is quantified by

I n e .
wol SRS P8 007 35330555 LT IEL o 3% (i gpmpqeae cos
or 0.85-06¥7 Yok (h%G%hreOQﬁlaamrwgm)sef 30uni nfected contr ol
cells - 0.3 OD (0.3 OD correspond to +/- 3 StDev of OD

of uninfected control cells). A positive score is
In atef émiecHimbetrof @i insertionutheadniulsifythg agemblstp’rasﬂnt a an amount of 0.1-

s QSRS F3LE ST A0 T Mg Hphre o

on@pousipng sged iaprdsegt, GBS ien B@BnSO ang Speh%ﬁ»dee both present,

e BB ABRCH wisTEORRD L B e LAl iRl rdmuliynagent. The
ampntti efHemelgifying iagemt may ibdeoeypressedr as hopdrbentadge ek the total vaccine
cob @A rlL: S5t B SR8 TLRR 10,06 compostin
in arf ambent . 125e&.8%i @v/\jas duk total tvblemebiflthe jmroﬂnog@e(cl (fqmposmon such

| RE | b
2 iR el TAD B FPEE Ry PR B 0P e S T8 60 of e
totdriemagge wolumean 10 HApedBEr ambedimeni thet emule@tlrmj agenthis gor@dedt in an
amPGH AT 01042 &r B brTNolol FLLIEL 1RTHR BRI, V¢ o
pre-treatnent, two-fold diluti _ons of sera were
o 4 S5 M MEERY L 0L 0 By SPER s Twesn 0.
andhdded nan@ctine dosd Nblutneowvn(tfflnsag@ﬁﬁﬁ (w{wo T(weem&ﬁ@ gtendter specific

[ 0]

orBPRbbl Ti% M AT GRS A0 D2 L RERG Al oL BF o 07 m
vadeeadirpeutanterts 0.r14%A8v/whemiuisifging GIalgbnllt |Stpanc8I5 (§@rtatawatsoleate) may
alséa)é%re%%t gpggvgfl&a(?hg% I1%)\a/1|(nal<’;{[ &"%ﬁnu?s(ﬁ%{ L?segfi?c ln(/grgt\on swtably at
abawd rie5% eorflessrdd eospddifict embod;m(aﬁmSpam 8%whemn ereseat IseargE)d to the

1) T I | ysi f
cotf3dra dierblaos e RH 2R or BRI AER S oned: Log”

transformation of data. Shapiro-wilk test on each

o R FOSBL AT AP O NG RSB s i

of vibei foyesene Inwemtipeniwill t jurthier v aontaincea bsitbiiear, tfoe example other

emg!‘s f.e%?&ﬂho%ﬂ%aﬁ dd%s ﬂ%&g%@ Qperglg‘ﬁwtgeﬁ ﬁnfj)tlh 'tEQj tfoh agﬁthprr]]o 1739),

foremrpdelTSIoawyllrQS 1. 4. Assays for assessing the |mTune
response in humans 1.4.1. Hemaqgl utination Inhibition
Assay The i mune response was determ ned by nmeasuring

TheHl ingerttiob otliribsr uzdyides en rastfuvedt deswosibeud domprisengV\H@ individual

o LR EHUAR LD SuL L O YRy PSSy, g b

notrexalisivelyestibusiates io Jadilect Stypisally baoheah adjovan cer@pqsmlon WIII be in
I ] r I
a h\ﬁ,gﬁgﬁ gg?% gﬁ r#}?)(lze?\écﬁr%rﬁﬁqghgﬂestﬁg @ﬂ%rﬁ‘?ﬂﬂ aeIIh%IbSIJOYrﬁ td be combined with
a IihgimafgghuxhanaantlgamlnmomppsntIgn uthe taslj(vanHeapaesitionhill be in a human
doPAi3B! \%Iﬁn%glwcg%lﬁ.f%%ﬁor?opmg%ﬁtgﬁd%i ﬂaﬂ/&[ﬁgy&feﬁhe hum%n dose,
suspensi on. n-specif1c seruminhibitors
sudhyashton texamplat appnixiraatelyr exdfeqittoe ird@medo"yliahgolemzwfrme human dose,
e i ne r I d r Hl- an
or BB SR R MR RN 3 r 7 98 b ome o
an dhiténdeidonnser dess (fdyS al.flhthedrunudn Wccinasiose épmcedsed ittimintended
an end dilution of 1:20480. WO
2008/ 128939PCT/ EP2008/ 05461 he titrati on end-poi nt
was taken as the highest dilution step that showed
conplete inhibition (100% of hemaggl utination. All
assays were perforned in duplicate. 1.4. 2.
Neur am ni dase | nhibition Assay 5The assay was
perforrred | n fetUI n- coat ed m crotltre pI ates. A 2-fold
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35secondary endpoi nts, and i munogenicity may be the

pri mary endpoint. 70 WD 2008/ 128939PCT/ EP2008/ 054614
wo-o00stiese3cel | nedi ated i mune (CM ) response (RGEERMAS/054614

vari abl e At days 0 and 21: frequency of

oo KGO ABEAER) Bt e AT 5K R St kPt qanse o
dosevblutne; snﬁaejptb&ztenilrrg‘ Immmzchlu(qof'ﬁheaadjugam ¢danmospiicecissdiluted as
ne&% 4 enag%t%écg{/vn%%e Mfg%ﬁlc%m 'oglﬁfgr‘?%cg's e tRe ?ﬁ%hulman dose of

ven exp ai ned
vadcrnfel mbﬂﬁaal(vmhheamftsugbdosd@ﬂllﬁrcwrsd vua/rdm)bhemt ondle¢ Ingtial volume

of tﬁE%g}ﬂ%@%&)%pPlﬁﬁgftanégﬁ \gdll%rﬁ(ggggﬁtﬁg%x %Hp%glﬁ?r( %98:\40 the adjuvant

corapasitoer cyt oki ne (1L-2, TNFa, | FNy) cells
produci ng at |east |L-2 and another cytokine (CD4Q0L,
TNFa, |FNy) 15 cells producing at |east |IFNy and
In ameltdreativeyenddadimaer(t] licu®] adjhreat iSOEOLP reconstituted lywphilised antigen

cor%%‘b%' q%@; iﬁggﬁ@myr}l{:athgngurﬁgr?t@% éi}fttaBIié' O&uﬂel‘éfzthe adjuvant

’Andl ySiI'S of I nrrunogeni Ci
corfipesitiomnis rapgpesiroately el ycsmse {155 \bﬁlﬂ&@l oc’:)rhhet hamtaotchnlse. The liquid
adjy\%ﬁq 'CB%ESQtugnff%?rée dgpsg heegl‘éh%%g} Fnﬁ f : dé/%glgiﬁél)e#faer}t@gﬁgs)mposition.
Thevéing Maruqime@m \(aﬁﬁbﬂw\telend) Jread 11;5 tml.ds g GMlisylaroémbidiment the
| itr y
nuft3f abbe BHALBP e bl SrsBuED 7 Y P b Ema iRy ol sqmeositon
of theymvéntmndwill lIcomEisava naicd nf fraetbloolisalae alalgs® tharP31 mg or in the
amggﬁtgggf‘ﬁ’e%r 5‘6(}9/8V@g%gaﬁgééaep{\?eten%%ﬁa&%{)gﬁ gﬂt%dsaff‘i 1; 'i‘f £-10.4-8, or
5-6i mg (@gs23i Hrbser Wi irg pert (.8 bnmaaylod, fodingrenoeelint tbisctanybodiment
0 r gt
an %d u(\:/grﬁ]tt (t,ao%gﬁ f&\r}aoggﬁ%érﬁfsengw&ilwﬁl eétjius% %nlezi‘/gl %)P%etafozﬁ?ble oil less
thaiﬂﬂé rhg @queMnewnmunGDde‘f@BB aboVey ripheeyipds beteeee suitaply between 0.5-
r e d
1, E3PD5E ét:’\én‘Zotrl%%'Hg L3 9335% §o6" p%ﬁjg ?n?’ett%()ggéﬂ%&} 85’3550 ul of
adJQ\Za)nta:nmpbmtloreamrhparﬁ(mgénf eﬂ]emntdmmmfsltluemmaemqnh) on whether the
adJEeAn't Co'nﬂ) Mgﬁlﬁ@tlr(%{ﬁeoa{bﬁ b@h&lngo ﬁ%g\{ﬂﬁg%?igéi\rq’fe%%gophilised antigen
corbmsm_emrreﬁpmw;/ nitikgvides,tin Ft’mee))antl_e@poambedifn@nEWbaeHhe human dose
is O\éigﬁllgﬁg%gtﬁpgéﬁém ﬁ?g§§§ﬁ@€@ﬂﬁésﬂ%ﬂ &Pr(e in%ntioﬂ%’ll (V,Y;r%pr?ste a level
of 2M0BIMiesIYORCHUERD GSPPFGLihyleAe rrombifsar mmecaléate t(ewth as Tween
fw L€ t -
o0 e il Py 8L e B £ o £BERBRSn Wi sytably between
0.1s3, d1.2-6t 0ad, Q)4x5aI0bEe4V\ar52<3aﬂngL(leg. - &y 26’hoh 4entmigy eh eatulsifying
[ . er Sk £ e
200 8oL L AR el Bl fermlere b R AGREER " FigeM hppositon o
thec owsntiber vl asmpttistt iasteivelabf wryilsifyingi agamt.. S@tdEMH'pb@de_yethylene
sorblégr{ %ﬂ?&%}ét@ s®h éé@w%ﬁ Fan"' Wabﬁl sc?rgéllje%oqm ?g I?\ﬁel lower than 5
ions ess I‘WI Se sta
mgon)ér/m:mm d@mlssltajw bstagen . 1-5e0§tﬁ)sﬁaar@eﬁt4 @,x@ﬁﬁl @s 23 mg (e.g.
c S r
0. 419% %gpc?oéggp régl M%‘Jﬁ/ rgﬁgge%tggpg I %f ggltﬁan(’;ucsomrg)ﬁsnlon or per
50Q1ﬂ @Bsdjcmrttaccvmm,slt‘medapwem\/loor \Amelfysdhbaatbumt‘mposmon is
: i f Unl -
iU 0 o PmBAET e VG - RPEAES, SHBLE torkhSion respectiely
Slnnlladysubgleeqmnmu@(ambe@mmt evnmejdheolnmnar5|d®getlse05 ml, in this
n
emt)% ln%m IE ?%Jﬁcs',ﬁéquh?&t' /fﬂl%&u H@P (V@T \;:fﬁﬂpb@%ﬁ level of tocol,
su@lbph—aphaatmpmimrdl af( & lewpl, Iow5r ma9%2png yex remay desme suitably between
sorbitan nonool eate (v/v) (Tyeen 80), see WO 95/17210.
This emul sion, termed A503 i'h the subsequent exanpl es,
was prepared as followed as a twofold concentrate.
11. 1. Preparation of emul sion SB62 20 This nethod was
used in the studies reported in the clinical and
pre-clinical exanples sections. The preparation of the
5862 errul SI on I's made by m XI ng under _strong agl tation

o - o o o o oy
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To eval uate the hunoral inmmune response induced by the
study vaccines in termof anti-haemaggl utinin anti body
W@ 2G08/138939 bserved vari abl es at days 0 and PAT/EB®OR(054614
Heamaggl uti nati on-inhibition antibody titers. 5Derived
i, afl ( n [
05 B 1P Bk Moo B R SR B £ e ESRE g human
dosl fu@eeromvrertblsoembemmsht ah @talyvam coBgositiom\vadr the cinvention  will
t o * % t * % *
corﬁ%ﬁ: 62§S1‘:3[\691 aoget?(g%foﬁt\}}tgpg cic%%% r8pl_a|6t‘aa ‘Iae%e| t95¥512 mg per
huraat dbeed puitaspoetaeen . 5d132f |1H‘E‘U 2aH), dkh 5pbme(a@ag940f5 -6, 2.5-3.5, or

1- 3Vr§t§)8$frt8§(§ g\é'p%(?ﬁlv& a { c&né’gsﬁ\éﬁcgﬂ Qegtéoﬁﬂl (.I>f| atdﬁfvant composition

pos VA I On
deppnneleatcm whethenthiei a*dja:vamt dénpositioatis ireersteddo foeurohddined with a liquid
iter
or I&&%ﬂlggcﬁ:%ﬂv engcls)oo sapgeﬁ\%r?{ed as the fold increase

in serumH GMls post vacci nat| on 15conpared to day O;
Opt}tgtgag? ﬁﬁeegéa%&: tf E)ﬂ é@ ?tegqudr%ﬁ %qle')l ciﬁehhg e 881% 2%?%%%”06 rI]ess than 1
as thisaprovisdes b Inyore stabcaptlsidnas i ndi cat i ng pr ot ection.

111. 3. 2. Secondary obiective 20- To evaluate the

safety and reactogenicity of the study vaccines in
In $@mencesess dlmay bemdwwaiagecmsdthgetter\edcchdvexfSIee evesahiinvention will
furtﬁ@?‘%:nta%taesgab‘ﬂg}éﬁrse events and serious adverse events:

rence, Intensity and relationship to

vacci nation of solicited | ocal and general signs and
Th(\%ﬁ]‘gg% gcg?tlh%n%o ntZ %a%hlﬁglr]tng\é&dwe/fﬂ?{st 88ergtedem ﬁ%@yinﬂtﬁunogenic
corup@sitiomas$ swtahlynatéettmergmoqz) an Bﬁmun@ce:apoesa:’@ an anttlgamrt g human. In
parﬂ[‘)@a{g g‘ln%}r tlg I%Slajtlneurﬁtooﬁ/ ﬁt%?éb%?éa\b%] é)ﬂf t&%?%hé&%@yétﬂﬁ%e sorbitan
mohodlbater Lspth@erwtuctt (lrmpmvesiatye orfnrmamdngmﬂ i mterdiat ozghe composition

c a r :
corﬁgggg;ggftﬁén@%}ﬁ@%ﬁr elcg)tr&%%ltléﬁ 8rl?s tHa?q%Huéh §§%Q aH %’rRUnologlcal
poteVﬁattstmttarr inghat hebtained r\mttstthﬂjycomeosmh iadjuyacted gwrtmmn adjuvant

%ﬁ} ac c A ﬂﬂ ﬁ ni s .
corﬁ@ri inot chﬁl @grprgrggﬁr‘;tt&f s & gﬁrl]s |n %%ét?\ﬂpaa population,
whilstbeing rreeeptalge fme a &aatogenmw pofilespl i t VI rion,

i nactivated influenza vacci ne consi sting of thr ee

nonoval ent viral antigen bul ks (prepared from
Optieppldotmumdstind®antsl uenza strains A/ HIN1, A/ H3N2 and

ViP5 LD BE RS o TR P oS8 o) Bt

emElsipar a§TWnNY aooipneingtd oretallisatad |clbdushoars shealens, kettocs such as
alpﬁw&rok)ﬁer-gl\%r(oaa (%%Rféét%n}%‘u@t‘? S? #)8@%(&@3%@3%@ Irbﬁjafu gagc(jjeflned above,
and bleeschotlsDntalln anycadditioopkimanenashmuehts@s)nie pantéulandgirdoes not contain

L o s GRS

Cal edoni a/ 20/ 99 (HLIN1) IVR-116 A/ W sconsin/67/2005

v GRER S o) SPBSH © A0 e, comvosin
corderisingsan tamttgen@g@nm&mmonmqsw@egnds;olaotILtVIangconsstatomcemprlsmg an
ot LR A0 SRRl Rl PR o i
oil-ihomater emutsfonsehiprises ddx y d Aoh@imetahotsdhde wil(slétabldesqualese), 0.5 -

' t I e h”ng ne

1 ﬁ?lq?%(ﬁgééqh\éﬁlgtagh g tgx\%%%gog) ér{bf(% %erh(z:@ (eﬁl rci ?npyﬁg\ﬁﬂal | abl e
Fl uari XxTM vacci ne (prepared fromrespectively
i nfluenza strains A/HIN1, A/J33N2 and B), but with a
| ower antigen content and adjuvanted with GSK 15
adj uvant system AS03. AS0O3 consists of an oil-in-water
emul sion (5B62) that contains two biodegradable oils,
squal ene and a-tocopherol (Vitamn E), and a
surfactant, polysorbate 80 (Tween 80). Influenza
antl gens are |ncor porat ed |n the aqueous phase of the

e o o
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0. 01665 ng Sodi um chl oride 4 ng Di sodi um phosphat e

0. 575 ng Pot assi um di hydr ogen phosphate 0. 100 ny
we108434969m chl ori de 0. 101ng Water for injecti oPCHEPDISE4614

m  Abbreviations: HA = Haemaggl utinin. 5The total

n r bat COL T Q 0 r

In %% Eégﬁn eth@%gX?Fhl cﬁldgs\/\za(l)e S r{r}%lggR agﬂ%aét_ %ojt?%%_@ %%mpr?ses one or
mocdadditmahad8edthard imnmimsstimglants ether 1Hah. @S21 2nd?PoodBEL | on

of split inactivated influenza antigen preparation The

i nfluenza antigens are identical to those included in
In Bhothen xdadif{c ambodineat, \the usl-indGtd‘aemulsion. adjiineant and immunogenic

l e I J st of ed . t
corﬂB&ﬁ’tYo% ﬁhth?y %%m%?ggar & fragarﬁlerfal Olmn%%éd%{&%ﬁt ﬁ/mclh a
hpdpbryeec@nanda reslitaifly ianfdndieriz alevivativs, ofthppIeA LogrtitdiNklyamadnophosphoryl
- i r i i vL.dual i .
i) 08 bRy LOLEDRLE BRI YR S P, sowL i
soldenderdbe hammMR Ik by GaxbBaithElire BielogicalsdN.Ar @nt & MFDred throughout
the® Ghb ARG 244 ML SHNAL | 84k N L BEARIUBS PERN Nos. 4,436,727,
ecommendati ons.” FOF thé prdcess tor ﬁreparlng the

4 85_7&16rl teh 866,04 ard ¢,98R0864 .| §D ML weimadly prérmaotss ICR4+oh gell responses
witl9' ‘ﬁefh\fg (\091 ﬁhéh a)8>7e2 3DTIUI§LV&!nuEgSq_§E§ucteH accprraﬁng; to the methods

nonova € based on't
dusclns@thBﬁﬁZﬂ?dh et Cherhikalfyr it g atroixtune of Srdeakcgaied rmarm]bhosphoryl

e, t ar-get 0 -t . :
g IEe 405 ARG TPk Epiens 8 A05H B oo s
parltlcla@EbMﬁtemym eelad smallpgotice aDal\ﬂlalr bao b pavtensi8dseaidthat it may

o her hdoe CCI dllutdln r . .
be S5 MARS piNSh B i HRL: |§l19ﬁné)r‘?ﬁﬂr? Pg=5 a5 Gescribed in
Wo84n292. at room t enper at ure
2008/ 128939PCT/ EP2008/ 054614 The t hree concentrat ed
nmonoval ent bul ks are then successively diluted in the

SaideipupdlysagcipdraephatheadiBDMP e das dkiused /at ameeants3tween 1 and 50ug,

oo SRR e SIS R uBen S GRBVE e tiutseo at @ teve

of 4ddlit B8 ug H3INEYanA8 baRveeg 20A- 80 uE suitably deavdentl k2P @y orbetween

22 B i bR 278 ave o PEedp 249 E8 gt 8535 fa. 1n another

emedlmthhet hgmah dosé kof theB?ﬁmmmgehiae:ommism?mmmﬁsmB[b MPL at a
e m Xt ur rred for

eviiRapaull e dori e PurERE S 2l Boid. 28oNHePene 204 14 v, for

exaﬂiﬁmlebeﬁméhtﬂ aml o8 ug bebémen BomoviEd gnbr betivken 9 BOdTHI 18y, or 10ug.

In ai‘ﬁfrt _Ezg(g%i)g '@gﬂ{ Hbeﬁhuz{%ﬁ ?s esf_%gﬁ?r{ﬂ%r %ﬁ?c[ohé)losfon comprises 3D-
MPph.ra Gele g df bbodtlﬁeugj Ifa)raéxaﬁtpﬂerud;twmsmn BdePpu@rortbledvesmrand 8 ug or
I%%/b he f rlen prersool is 250 per dose.
su v ?%%Zu“gt S8 W& 948 ne conpositions with
AS03 adj uvant 15 Adi uvant ed vaccine: LD AS03 1/1

10 fold,.concent.rat ed 7.4 when o
n Ry oribemERh ey Atk 0§apiR REMIA % 5% (Ridds SolibEh gpiional
imrhiaiddRd|ant, . sbmerldkidgRRSEribgaHag . AR-dsagoealsts, amdainoiuadé,ub@ are not
taining Tween80, Triton X-100 and VES (quantities

|Im§% hg into account the detergent present in 20 the
strains) are added to water for injection. After 5 to

N SRR 30,0 1 850 B SR, SHEM oo

ph@(gbgle@b -PAD- blxd;@pyfr@noggl] m[mt£syosbxwétrardgc@ﬁiyweﬂnb]eaohl
1t er to Irring, a sm
OGRS Horposp e i S 808 & bulicr ar o

di scarded for analysis and stored between +2 and +8C.
The intermediate bulk is |n&%BS nod 1 fold
concentrated. The target's deétergents 25concentration
are 488pg Tween 80 per m, 73.6pg Triton X-100 per n
and 66. 6pg VES per ni. The final fornmulation is then
prepared: an equal volunme of 5B62 (see preparation in
Exanple I1l) is added to each 250 of pre-poo
|nterned|ate bulk and n1xed durlng 30 to 60 n1nutes at

e o ~ o~
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1.2 Filtrated water 504.43 Total volume = 1575(m)

75mL of prepool sanples are retrieved for testing
woRRevai126989 prepool volune = 1500(n) Step 2: aRIEEP1008/054614

prepool Enul sion 1500 Total volune of final bulk =

oHEBEPEE i R TR B Ay R Ao B8 o

3-hieaRMétraqadanoylanihioldeaart-¢ d Ovdid dli, tiebis (dihyASQ@ndptdspiab) e (WO99

164301 aﬁ@?,@?g/gigziol d concentrated (pH 7.4 when one fold

concen ee conposition 5 above) as well as a
m xture containing Tween 80, Triton X-100 and VES

on JEHE-AS R (5" B BB 0 Mov b ip B seRf omBRFA 2R 5-aza-0-
[(RABihgd ro&ytbﬁa&ébah‘byﬂalhm]@bhmﬂ [ 10ediol20 pdii@rguanophosphate  10-(6-

each str H3N2 and 23.32pg HA per nl of B
am nge}pog (X\Z%@%M&ﬂ 10 to 30 mnutes stirring

bet ween each addition. After 15 to 30 mi nutes
Stirpi,n smal | | une .o o calle
ot 7 flan B Y B8t Pic ARE B 055AmIriGe mhesppaies (4GRS suer
as gose ebclost Vel Oe35034D dr&ﬂSGSBBSMTmﬂod:éssés favlpdeparation of AGPs are
conc nt r.at e ate bul k he target's
als SRR SO BEBP R o0 S A BrroRueal) o gufisdis of AcPs
as ?ﬂsoﬁmgd'l"hl UB67648400 Soate WGRaNdreb @LRAgaMnBStpeandrisofienate TLR4
for repated: 5B62 .is first diluted
antgforite n BoBaee Ttk Bl s BB s aPEV &S F or 15 - “30
n1nutes at RT. An equal volume of this diluted 5B62 is
t hen. add . 15 each 250.pl of pre-pool of
O”ieﬁtsé'l't%@ﬁe@f{é‘? Berrds: &?P%t%% 96 CPYS8d ! %’%‘5‘@ EEpeSeraen TLR-4
(SafBToe BtHaI] $I Zﬂﬂ)eqkltBGOIS() al’eim@ee%atp!@elpo@olyﬁsaaﬁhbriﬂeﬁ’rom gram negative
b b s eg) fd Wbh 0l LLO T8 Gat ﬁ@ tive of
a%%rﬂ%% 35 'H%"‘@& Br MY ?rF? 3‘ PFHEYRS ﬂaﬂo"vt81‘ﬁ rivative o
LPSf(SlhIIbltdns BIFMEIIL)aOth duitable Oy ageatistsl@se raad shduk protedd (HSP) 10,
60 b}_% gﬁg'itfprét%%%o@%lluéﬂ?arb |ng%cg>EaH¥esoﬁgpt)aran sulphate
fragmeMa,I f&in(bne‘ctnmﬁbglhelhtls fidrinogén deptiens 80d befdnsim-X-nd@myl dipeptide
esi dual, fr H3 nmonobul k .manuf act urin a e
DR EBL BHEPGI Ayt Die Suse Har Lo . S5 UBRETA e TR gaonist i
HSEWBO; 70 at 80. Gthansgiabler TLRe4 iydds are as described in WO 2003/011223 and
: PCT/ EP2008/ 054614 of RR D :
n 2 A e B b oy BRI, hang somppund j discosed on
pagesg-&lof WER003(0.1d228l orasrdpadits 3-41 oD 200B809p X3 arwkinyparticular those
Tabl e 5 SO j uv se v [ h -
cogRintn tRoRsaniiodne R LIZART 21 S0 2 SOHORE o RE03732,
ER$04OE3GFER80405'5HE®80]4058’I ER604059, ARSMALA| ERRIU680, and ER804764.
noval ulk 10 300.96 A/ Wsconsin
Su'ﬁ%’ im{ 4§@an é%%@%%es 24 B/ Mal aysi a nonoval ent
bul k 110 pg/ M 331.78 PBS nod(1l) See Iegend 56. 4 Tween
2 Tritaqn X-10 Resi dual
ol ieteRoRI Tt Sk d it Hhearic Hegr Bisy SO W copserved
betivebh riadents wad drumdri8l T22 TiRsilhavelsontar -bekbbédtablish€bILRs 1-10)
repo retrieye r testing Remai
srobbe - goRRare aPhferlr SERE T s iR Il e Abiar and
mtrEmlIuiyr@DnﬁBﬁZthveﬁitrE’@umdbm)amseavé dgemdhdn to have leucine — rich
repeating sequences, and their intracellular domains are similar to the intracellular region
of the interleukin — 1 receptor (IL-1R). TLR cells are expressed differentially among
immune cells and other cells (including vascular epithelial cells, adipocytes, cardiac
myocytes and intestinal epithelial cells). The intracellular domain of the TLRs can interact
24
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Filtrated water 675 Total volune of final bulk =

3000(mM) (1): The buffer final bulk conposition is:
wa 20082498 Cl, 2.7 MM KCl, 8.1 nM Na2HPO4, 1. 47PGAVEP2008/054614

KH2PO4, pH 7.4 111.4.2. Vaccine adm nistration The

t i

wﬂﬁé‘?ﬁ ?5‘%912 %rfo'tel de@ W é%%?sg%qs%gg mles u?’é&‘ ﬁ |ts cytoplasmic
regican; tpatlingfto (NFSK(B mt:tn(ahaung‘écytﬁknﬁe@ thiSMyd8y paﬂﬁbveymcma wasby which
cytx\ﬁrﬁee 6(%90 n| ﬁéefFer(]:gegj @P%Lﬁgé %U%tf‘o%mTﬁFlM%lggecxtpﬁegsss%\ﬁgfoﬂchs is in cell
typps smseahtlgen prasehiingd edlls $gg dergieic CdlsSmatiophbgesaetcer t o

ensure proper IMinjection of the vaccine, a needle of

at least 25G and at least 2.5 cmin |length was used.
Activaiiord $if utbndptip wk e ibgnstimegatidns thr&uight ﬁteaI'I'LB‘s I88d@s to maturation of

der?olm{:] %84 taﬁ@ p%)d%@f o‘ﬂ é)fqﬁ{fﬁ]rﬂngt% j’cy?(g u%ﬂ%s?L-B.g]e %e%eérjah carried
ouNm:dEambﬂ%tbwdeait TiaIRs trh@)gnlseedltiéremtaWeaarflagmnim d@BoTgh some
ag(ynefsqg Saré(\”c‘b% %I gt xS b e sug Prslt-lgbgerived from

nean age an
bac.tenra)srswmjhes :andam:dwngleaupsswmﬁagelharor bacterlal lipopolysaccharide

(LP%%%}}1@%&@%’?@%&3%@%2%@%%@@@? és ca}pable of causing a signalling

requmﬁm’rbgeghcai THYR wsalhey pathwey, ethet lase aAllfectclighaod tor frafirectly through
oot BTGl SEEALSE Bl (SRR of RS rgsospse
[ nduced by the | ow dose influenza SCandl dat e vacci ne

In %%hﬁjecoﬁb% é%r{é:ng | ﬁ%er var%r? S{nggmémg at ed %&%&e&ﬁ\%tg}e used as

opttanetamdttﬁtmnaglrrmumostu@elen’st rlihesereauid inctudesbL(t@W sdt |miteldito agonists
e and 21; Seroconversion
foréH] S q%b-m{? ﬂﬁé gqﬁR%onver sion factors at day 21,
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signalling response through TLR-2 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR

agonist capable of causing a signalling response through TLR-2 is one or more of a

lipoprotein, a peptidoglycan, a bacterial lipopeptide from M tuberculosis, B burgdorferi. T

pallidum; peptidoglycans from species including Staphylococcus aureus; lipoteichoic
25



10

15

20

25

30

35

7240.0 Al New FluLD1/2 PRE 99 80 80.8 71.7 88.0 36.1

26.9 48.5 <10.0 3620.0 Cal edonia PI(D21) 99 98 99.0
W®2008/125069 399. 0 294. 7 540. 2 <10.0 7240.0 Fl uaPCKEPREB/054614

98 85 86.7 78.4 92.7 26.1 20.5 33.2 <10.0 1280.0

acil, garorgle 87 Npige i et P Bad indot Yy ylignoe foctors,

CMXlvigons] Be@slés Ba@magdhit{nde Bnd 29meSarliHiGm yeast.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-3 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
agonist capable of causing a signalling response through TLR-3 is double stranded RNA
(dsRNA), or polyinosinic-polycytidylic acid (Poly IC), a molecular nucleic acid pattern

associated with viral infection.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-5 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR

agonist capable of causing a signalling response through TLR-5 is bacterial flagellin.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-6 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
agonist capable of causing a signalling response through TLR-6 is mycobacterial
lipoprotein, di-acylated LP, and phenol-soluble modulin. Further TLR6 agonists are
described in WO2003043572.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-7 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
agonist capable of causing a signalling response through TLR-7 is a single stranded RNA
(ssRNA), loxoribine, a guanosine analogue at positions N7 and C8, or an
imidazoquinoline compound, or derivative thereof. In one embodiment, the TLR agonist
is imiquimod. Further TLR7 agonists are described in WO02085905.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-8 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
agonist capable of causing a signalling response through TLR-8 is a single stranded RNA
(ssRNA), an imidazoquinoline molecule with anti-viral activity, for example resiquimod
(R848); resiquimod is also capable of recognition by TLR-7. Other TLR-8 agonists which
may be used include those described in WO2004071459.

In an alternative embodiment, a TLR agonist is used that is capable of causing a

signalling response through TLR-9 (Sabroe et al, JI 2003 p1630-5). In one embodiment,

the TLR agonist capable of causing a signalling response through TLR-9 is HSP90.
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badté&ial @2vital ANR, DINAG chbtathirRpb uhmellylaiedd 33@ nucleotides, in particular
sequence contexts known as CpG motifs. CpG-containing oligonucleotides induce a
predominantly Th1 response. Such oligonucleotides are well known and are described, for
example, in WO 96/02555, WO 99/33488 and U.S. Patent Nos. 6,008,200 and 5,856,462.
Suitably, CpG nucleotides are CpG oligonucleotides. Suitable oligonucleotides for use in
the immunogenic compositions of the present invention are CpG containing
oligonucleotides, optionally containing two or more dinucleotide CpG motifs separated by
at least three, suitably at least six or more nucleotides. A CpG motif is a Cytosine
nucleotide followed by a Guanine nucleotide. The CpG oligonucleotides of the present
invention are typically deoxynucleotides. In a specific embodiment the internucleotide in
the oligonucleotide is phosphorodithioate, or suitably a phosphorothioate bond, although
phosphodiester and other internucleotide bonds are within the scope of the invention.
Also included within the scope of the invention are oligonucleotides with mixed
internucleotide linkages. Methods for producing phosphorothioate oligonucleotides or
phosphorodithioate are described in US5,666,153, US5,278,302 and W095/26204.
Examples of preferred oligonucleotides have the following sequences. The sequences

may contain phosphorothioate modified internucleotide linkages:

OLIGO 1(SEQ ID NO:1): TCCATG ACG TTC CTG ACG TT (CpG 1826)

OLIGO 2 (SEQ ID NO:2): TCT CCC AGC GTG CGC CAT (CpG 1758)

OLIGO 3(SEQ ID NO:3): ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG

OLIGO 4 (SEQ ID NO:4): TCG TCG TTT TGT CGT TTT GTC GTT (CpG 2006 or 7909)
OLIGO 5 (SEQ ID NO:5): TCC ATG ACG TTC CTG ATG CT (CpG 1668)

OLIGO 6 (SEQ ID NO:6): TCGACG TTT TCG GCG CGC GCC G (CpG 5456)

Suitably the phosphorothioate backbone CpG7909 (SEQ ID NO:4) is used. Alternative
CpG oligonucleotides may comprise the specified sequences above in that they have
inconsequential deletions or additions thereto. The CpG oligonucleotides utilised in the
present invention may be synthesized by any method known in the art (for example see
EP 468520). Conveniently, such oligonucleotides may be synthesized utilising an

automated synthesizer.

In another embodiment, the adjuvant and immunogenic composition further comprises a

saponin adjuvant. A particularly suitable saponin for use in the present invention is Quil A

and its derivatives. Quil A is a saponin preparation isolated from the South American tree
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25O T S AP B AR5 e b i
whigs08tasndadjweamt aBlivitgrwithout fRkeuexicity associated with QUIBNT(EP 0 362 278),

or GO 467 YEP DAL GRA M E O RN MBS 08 31688 sopon
dersred dpos ihel heek ©URU#elassapbharta Melinay whichlifduces CD8+ cytotoxic T cells
(CTLs), Th1 cells and a predominant IgG2a antibody response and is a preferred saponin
in the context of the present invention. In a suitable form of the present invention, the
saponin adjuvant within the immunogenic composition is a derivative of saponaria molina
quil A, such as an immunologically active fraction of Quil A, such as QS-17 or QS-21,
suitably QS-21. In one embodiment the compositions of the invention contain the
immunologically active saponin fraction in substantially pure form. In one embodiment, the
compositions of the invention contain QS21 in substantially pure form, that is to say, the

QS21 is at least 90% pure, for example at least 95% pure, or at least 98% pure.

Other useful saponins are derived from the plants Aesculus hippocastanum or Gyophilla
struthium. Other saponins which have been described in the literature include Escin,
which has been described in the Merck index (12" ed: entry 3737) as a mixture of
saponins occuring in the seed of the horse chestnut tree, Lat: Aesculus hippocastanum.
Its isolation is described by chromatography and purification (Fiedler, Arzneimittel-Forsch.
4, 213 (1953)), and by ion-exchange resins (Erbring et al., US 3,238,190). Fractions of
escin have been purified and shown to be biologically active (Yoshikawa M, et al. (Chem
Pharm Bull (Tokyo) 1996 Aug;44(8):1454-1464)). Sapoalbin from Gypsophilla struthium
(R. Vochten et al., 1968, J. Pharm.Belg., 42, 213-226) are also an option.

Said immunologically active saponin, such as QS21, can be used in amounts of between
1 and 50 ug, per human dose of the immunogenic composition. Advantageously QS21 is
used at a level of about 25 pg, for example between 20-30 ug, suitably between 21-29
Mg or between 22 -28 ug or between 23 -27 ug or between 24 -26 pg, or 25 pg. In another
embodiment, the human dose of the immunogenic composition comprises QS21 at a level
of about 10 pg, for example between 5 and 15 ug, suitably between 6 -14 g, for example
between 7 -13 ug or between 8 -12 ug or between 9 -11 ug, or 10 pg. In a further
embodiment, the human dose of the immunogenic composition comprises QS21 at a level

of about 5 ug, for example between 1-9 ug, or between 2 -8 ug or suitably between 3 -7

Mg or 4 -6 ug, or 5 ug.
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T
adraDis3aborD thd saponin 98.93 R0 ) FndldD1l/PS /dléhveawex(ecg.g'BEBMBB) will be
present in a human dose of immunogenic composition in the range of 1ug — 200ug, such

as 10-50ug, or 1ug - 25ug per dose.

In a specific embodiment, the adjuvant and immunogenic compositions according to the
invention comprise a saponin (e.g. QS21) and/or an LPS derivative (e.g. 3D-MPL) in an
oil emulsion described above, together with a sterol (e.g. cholesterol). These sterols are
well known in the art, for example cholesterol is disclosed in the Merck Index, 11th Edn.,
page 341, as a naturally occurring sterol found in animal fat. Additionally the oil emulsion
(in particular the oil-in-water emulsion) may contain Span 85 and/or lecithin and/or
tricaprylin. Adjuvants comprising an oil-in-water emulsion, a sterol and a saponin are
described in WO 99/12565. Examples of further immunostimulants are described herein
and in “Vaccine Design — The Subunit and Adjuvant Approach” 1995, Pharmaceutical
Biotechnology, Volume 6, Eds. Powell, M.F., and Newman, M.J., Plenum Press, New
York and London, ISBN 0-306-44867-X.

Where squalene and a saponin (optionally QS21) are included, it is of benefit to also
include a sterol (optionally cholesterol) to the formulation as this allows a reduction in the
total level of oil in the emulsion. This leads to a reduced cost of manufacture,
improvement of the overall comfort of the vaccination, and also qualitative and
guantitative improvements of the resultant immune responses, such as improved IFN-y
production. Accordingly, the adjuvant system of the present invention typically comprises
a ratio of metabolisable oil:saponin (w/w) in the range of 200:1 to 300:1, also the present
invention can be used in a “low oil” form the optional range of which is 1:1 to 200:1,
optionally 20:1 to 100:1, or substantially 48:1, this vaccine retains the beneficial adjuvant
properties of all of the components, with a much reduced reactogenicity profile.
Accordingly, some embodiments have a ratio of squalene:QS21 (w/w) in the range of 1:1
to 250:1, or 20:1 to 200:1, or 20:1 to 100:1, or substantially 48:1. Optionally a sterol (e.g.

cholesterol) is also included present at a ratio of saponin:sterol as described herein.
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The oil-in-water emulsion adjuvant according to the present invention may thus optionally
further comprise 5-60, 10-50, or 20-30 ug (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 pg) lipid
A derivative (for instance 3D-MPL). The oil-in-water adjuvant may optionally contain
0.025-2.5, 0.05-1.5, 0.075-0.75, 0.1-0.3, or 0.125-0.25 mg (e.g. 0.2-0.3, 0.1-0.15, 0.25 or
0.125 mgq) sterol (for instance cholesterol), 1-60, 10-50, or 20-30 ug (e.g. 1-10, 5-15, 40-
50, 10, 20, 30, 40 or 50 pg) lipid A derivative (for instance 3D-MPL or any synthetic
derivative of lipid A), and 1-60, 10-50, or 20-30 nug (e.g. 1-10, 5-15, 40-50, 10, 20, 30, 40
or 50 pg) saponin (for instance QS21).

Influenza viral strains and influenza antigens, vaccination regimes, dosing and
efficacy criteria

Said influenza virus or antigenic preparation thereof may be egg-derived or cell-culture
derived. For example, the influenza virus antigen or antigenic preparations thereof
according to the invention may be derived from the conventional embryonated egg
method, by growing influenza virus in eggs and purifying the harvested allantoic fluid.
Eggs can be accumulated in large numbers at short notice. Alternatively, they may be
derived from any of the new generation methods using cell or cell culture to grow the virus
or express recombinant influenza virus surface antigens. Suitable cell substrates for
growing the virus include for example dog kidney cells such as MDCK or cells from a
clone of MDCK, MDCK-like cells, monkey kidney cells such as AGMK cells including Vero
cells, suitable pig cell lines, or any other mammalian cell type suitable for the production
of influenza virus for vaccine purposes. Suitable cell substrates also include human cells
e.g. MRC-5 cells or the Per.C6 cell line. Suitable cell substrates are not limited to cell
lines; for example primary cells such as chicken embryo fibroblasts and avian cell lines
such as chicken or duck cell lines (e.g. EBx cell line such as EB14 or EB24 derived from
chicken or duck embryonic stem cells respectively) are also included. Suitable insect cells
are Sf9 or Hib5.

In one embodiment, an influenza virus or antigenic preparation thereof for use according
to the present invention may be a split influenza virus or split virus antigenic preparation
thereof. In an alternative embodiment the influenza preparation may contain another type

of inactivated influenza antigen, such as inactivated whole virus or purified HA and NA
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In %argegle)%ﬁgéggeé‘g%Eé’?rﬁlée%za?\%%%paggtlo%zs $Pnsth% fgl%‘l 8f a9 80r§ied sub-unit
influenza vaccine. Sub-unit influenza vaccines generally contain the two major envelope
proteins, HA and NA, and may have an additional advantage over whole virion vaccines
as they are generally less reactogenic, particularly in young vaccinees. Sub-unit vaccines
can be produced either recombinantly or purified from disrupted viral particles. Examples
of commercially available sub-unit vaccines are for example AGRIPPAL™, or
FLUVIRIN™. In a specific embodiment, sub-unit vaccines are prepared from at least one
major envelope component such as from haemagglutinin (HA), neuraminidase (NA), or
M2, suitably from HA. Suitably they comprise combinations of two antigens or more, such
as a combination of at least two of the influenza structural proteins HA, NA, Matrix 1 (M1)
and M2, suitably a combination of both HA and NA, optionally comprising M1. Suitably,
the influenza components are produced by recombinant DNA technology, i.e. results from,
or is expressed from, a nucleic acid resulting from recombinant DNA manipulations,
including live recombinant vector (vaccinia) or recombinant subunit protein
(baculovirus/insect cells, mammalian cells, avian cells, yeast, plants or bacteria). Suitable
insect cells are Spodoptera frugiperda (Sf9) insect cells or High Five (Hi5) insect cells
developed from Trichoplusia ni (Invitrogen) and suitable baculovirus are Autographa
californica nuclear polyhedrosis virus (AcNPV) (Baculogold, Becton Dickinson,

PharMingen) or the so-called Bacmid system.

In one embodiment, the influenza virus preparation is in the form of a virosome.
Virosomes are spherical, unilamellar vesicles which retain the functional viral envelope
glycoproteins HA and NA in authentic conformation, intercalated in the virosomes’
phospholipids bilayer membrane. Examples of commercially available virosomal vaccines
are for example INFLEXAL V™, or INVAVAC™.

In another embodiment, the sub-unit influenza components are expressed in the form of
virus-like-particles (VLP) or capsomers, suitably plant-made or insect cells-made VLPs.
VLPs present the antigens in their native form. The VLP sub-unit technology may be
based entirely on influenza proteins, or may rely on other virus such as the murine
leukaemia virus (MLV) and may therefore comprise a non-influenza antigen such as MLV
gag protein. A suitable VLP comprises at least one, suitably at least two influenza
proteins, optionally with other influenza or non-influenza proteins, such as M1 and HA, HA
and NA, HA, NA and M1 or HA, NA and MLV gag. It may be produced either in plant cells

or insect cells. VLPs can also carry antigens from more than one influenza strain, such as
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Fl uari x vaccine N = Nunber of subjects with avail able
Acaoedingly sin mh&oemddd ment Apeinteurtoggeicabrpesitpr of thetimention comprises

an ﬁwlf'IBJFr?zgx \ﬁru(s'_gntlbérg GF Fnthﬁ?ﬁ%_&jﬁé)érla |orf91%§(—%@f%8[n m%ﬁﬁ/ﬂza virus grown on

enceé 1n
egdsi on ¢n EHECUHURY. én aacibenambodiment, daid i0flRinza Diryis antlgen or antigenic

orepaatiaY LS 260 A DlaR0nch Bs30bf G 2o 1R B gne or more

purbed candiger rebbgem frate HASOR), Mdr MR. lanandbivatyerbbedimestt seligypurified
anté{%g{?ﬁg% ﬁpq%?%t&:fr&% ihATEHEL Gfrld 8#’0‘9%) invrﬁgr%h%ﬁar{te(v?e{nnor insect cells.
Specifically, said purified antigen(s) are recombinantly produced. They can be in the form

of a Virus-like-particle.

The influenza virus antigen or antigenic preparation thereof may be produced by any of a
number of commercially applicable processes, for example the split flu process described
in patent no. DD 300 833 and DD 211444, incorporated herein by reference.
Traditionally split flu was produced using a solvent/detergent treatment, such as tri-n-butyl
phosphate, or diethylether in combination with Tween™ (known as “Tween-ether’
splitting) and this process is still used in some production facilities. Other splitting agents
now employed include detergents or proteolytic enzymes or bile salts, for example sodium
deoxycholate as described in patent no. DD 155 875, incorporated herein by reference.
Detergents that can be used as splitting agents include cationic detergents e.g. cetyl
trimethyl ammonium bromide (CTAB), other ionic detergents e.g. laurylsulfate,
taurodeoxycholate, or non-ionic detergents such as the ones described above including
Triton X-100 (for example in a process described in Lina et al, 2000, Biologicals 28, 95-

103) and Triton N-101, or combinations of any two or more detergents.

The preparation process for a split vaccine may include a number of different filtration
and/or other separation steps such as ultracentrifugation, ultrafiltration, zonal
centrifugation and chromatography (e.g. ion exchange) steps in a variety of combinations,
and optionally an inactivation step eg with heat, formaldehyde or -propiolactone or U.V.
which may be carried out before or after splitting. The splitting process may be carried out
as a batch, continuous or semi-continuous process. A preferred splitting and purification

process for a split immunogenic composition is described in WO 02/097072.

Preferred split flu vaccine antigen preparations according to the invention comprise a
residual amount of Tween 80 and/or Triton X-100 remaining from the production process,
33
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78.5 FluLD1/2 99 64 64.6 54.4 74.0 Fluarix 98 66

W@7008/128939. 76. 5 ANVi sconsin FluLDl/1 99 88 88.BCBLPI08/054614
94.3 FluLD1/2 99 79 79.8 70.5 87.2 Fluarix 98 73
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ettt et e u oA ogH Pt et Bailed anile S pdiaticy brtne soit
antigen6  InFone. Bm_’bﬂ)dh:neln;bwf doeth T\:ﬁwééru 6gzamdyfﬁjti:toir1“r?él1:©(5 aug/presiznt. The
pref B BRA tol et bR Rute e AR oo e vacoine
dosdo sdsing fre®(Be adiigenanirepdrbiiar, iaxe:= Fl uari x vacci ne

: SjiPN fi o,aS,yFor initially seronegative
ngcgr{)?@g{k\sff{o;n& cﬂ)rgag))?h{k?? # 2(%';/)—' 40 1/DIL after vaccination
Triteo X-10(1: Vi) 1Ity Osle(®o P68 ¢rid/eDSstols).G2% $w/vant i body titre
after vaccination >= 4 fold the pre-vaccination
antibody titre N = Nunber of subjects with pre- and
In pepedificagrobedimientn theefinal ten@niialiabioe Tween 80 arising from the antigenic

preparation, ranges from 0.025%-0.09% w/v. In another specific embodiment, the antigen
is provided as a 2 fold concentrated mixture, which has a Tween 80 concentration ranging
from 0.025%-0.2% (w/v) and has to be diluted two times upon final formulation with the

adjuvanted (or the buffer in the control formulation).

In another specific embodiment, the final concentration for Triton X-100 ranges from
0.004%-0.017% wi/v. In another specific embodiment, the antigen is provided as a 2 fold
concentrated mixture, which has a Triton X-100 concentration ranging from 0.005%-
0.034% (w/v) and has to be diluted two times upon final formulation with the adjuvanted

(or the buffer in the control formulation).

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

A preferred composition contains three inactivated split virion antigens prepared from the

WHO recommended strains of the appropriate influenza season.

In one embodiment, the influenza virus or antigenic preparation thereof and the adjuvant
according to the invention are contained in the same container. It is referred to as ‘one vial
approach’. In another embodiment, the vial is a pre-filled syringe. In an alternative

embodiment, the influenza virus or antigenic preparation thereof and adjuvant according
34
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10n/ % = Nunber/ per cent age of seroconverted subjects
95% C = 95% confidence interval, LL = Lower Limt, UL

WGE2009028939.1 mi t TABLE 10 - Seroconversi on PGOEPRI008/054614
(SCF) for H antibody titer at day 21 (ATP cohort

o 0B RepbURCOSPABE ¥soXgERE DR800 5 borr
or QﬂQrBadrﬁinislt@tlerinﬁgtrllblstﬁ)je;m.?lt Is5referrefdl tozas ‘KN(QBiéMapﬁ).r@a()ﬂ’. Suitably
21. W .0 ElLul . . . . o
2 ANACOREID ELILER D B8 403 SAONRD p AL o e
antrgleu‘&lb_ﬂdsien@ﬁ itiﬁ.t@ellOgI@ssl\ﬂaléé?ntI@euLcDmYa’me@BargBof&\ fdre-filled 8/p@ | glass
syr@ggé%l%ht)eéin?rgg @.SWf%herlédjﬁ ant (%#R%/ h:onégﬂg\f) ;?I?‘eir&}@ !yl{ﬁgégccine is
a Zagimpoarbts Maotiid pRseniedwn dosads {amiel foempamgerc Dmxefc(rshmgdjuvant, of
10 HAéeSst éa%'hworwg )t(tnreﬁﬁ'k)fr @%gardﬂg?iéféjgnqgjt%\/%{ %ﬁeHP\thn 24 hours at

= jects W pre- an
roopo@tnpeeaiuneraﬂdl whsepsot sterageait #bfe a2bB8Eperod of time (e.g. up to one
weR RS E B BB Pl A e S Fistas i loRan ot e muttidose
vial nt éfna/ayrlng_eLcontajowg_rthEi adjtvanblis injéfdeedrintbi tet vial that contains the
corgc%ﬂitrgtgafs%ﬁtyviﬁgrp%H’r’ggénqlﬁter mixing the content is withdrawn into the syringe

and the needle is replaced by an intramuscular needle. One dose of the reconstituted

adjuvanted influenza candidate vaccine corresponds to 0.5 ml.

In one embodiment, each human dose of the immunogenic composition contains a 15 ug
of HA per influenza strain per dose, as determined by SRID. This is particularly useful for

the elderly population.

An important aspect of the present invention is the fact that the influenza antigen(s) can
be used at lower amounts than had previously been thought useful, suitably at a level of
less than 15ug HA per strain of virus, for example between 1 and 10ug HA per strain, per

human dose of the immunogenic composition.

Accordingly, in one embodiment, each human dose of the immunogenic composition
contains a low dose of haemagglutinin (HA), defined as an amount of less than 15 ug of
HA per dose, suitably less than 10 pg, as measured by single radial immunodiffusion
(SRD) (J.M. Wood et al.: J. Biol. Stand. 5 (1977) 237-247; J. M. Wood et al., J. Biol.
Stand. 9 (1981) 317-330). In a specific embodiment, the human dose of the immunogenic
composition comprises a dose of haemagglutinin (HA) per strain at a level of about 10 ug,
for example between 5 and 15 pg, suitably between 6 and 14 ug, for example between 7
and 13 pg or between 8 and 12 ug or between 9 and 11 ug, or 10 ug. In a further
embodiment, the human dose of the immunogenic composition comprises a dose of
haemagglutinin (HA) per strain at a level of about 5 ug, for example between 1 and 9 ug,
or between 2 and 8 ug or suitably between 3 and 7 ug or 4 and 6 g, or 5 ug. Suitable
amounts are 1.9 ug, 2.5 ug, 3.8 ug, 5.0 ug, 7.5 ug, or 10 uyg HA or any suitable amount of
HA lower than 15 pg which would have be determined such that the vaccine composition
35
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i muni zati ons i ncl uded HL 8A/ New Cal edoni a/ 20/ 99,

H3N2 A/ New Yor k/ 55/ 2004, B/ Jirangsu/ 10/ 2003 viral

antigens (0.5 pg/strain, 1/301h of the human dose).

Table 15 G Antigen / FOHTLH ation G her treatnent 1

Trivalent split / Plain (non-adjuvanted) Heterol ogous

primng DO 2 Trivalent split / ASO3 Heterol ogous

pr| m ng DO 3 Tr| vaI ent spl |t / AS03 1/2 Heterol ogous

A~ A1 r— '

b~
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Anal ysi s nmethod Cel |l ul ar response D35 PBMCs |ICS WO

2008/ 128939PCT/ EP2008/ 054614 VI . 2. Results VI.2.1.
w@z200802889 i mmunity Results are presented in FP@UEEZOBS/054614

Mar gi nal |y higher CD4+ T cell responses were
o val [

@oggegslr o\rﬁ:fgcgé q% \%fﬁ?d a nfhl&ir%ﬁé@ Euslte uh I‘:'I‘I @3%&@@% én titres (GMTs) after
vacormﬁqnaioe@chwcmecmalm nmuni zed w t h tri vaI ent split plain.
o Iggt?ﬁlgrﬁ rgl% Vl% eélh %sﬁ%%fo%&ﬁa olrflg[%l:é&? hdu@eég%ﬁ’@r %Qﬁvé?% 0 vaccination
anddesen (proteative)aio$t- vwhoualomﬂl NE08= 140 g’hféwp \A/calsbrubaaltlverrmsrm mesaigation and

havx\@F ryf%?nst'? E)ydgr% e\Q%elpnt@ﬁ)Ss‘i )/%5‘5’ H% o A@%ﬁ@%eé@ht%g‘ﬁ |r\’d§¥tﬁ EB ection.

Sunnary of results and conclusions In conclusion, a
|
A TRORIBhREREB3E Ry Brelbob SRR S B P e -
Comd]nttaaamrehﬂedamel Resductafiar Bdmao Wse ipl @ien ot drwee naiterido normally
b
reqﬂﬁj erﬂ@t%%&gﬁ?z&%ﬂ?@a%@ %oéglfe\ﬁg u\)ggc L% aﬁﬂ%ﬁ&{ 'c'ﬁﬁ\h”ﬁ is also
extfelctarmgleruandsm@fcaadlda@evacspedofmeﬁt CibeweVEer, creiaihsrrlahem myaielling has

mdﬁzg%‘a tﬁ%ttgvgé%e{ha?gj H mEVQ g&%ﬁg’q Ie@él &|30t’/h§fcflgleqfr"%§amst certain

ed usli
drlftemi StE&"HS mammlamt tbﬂapf mrmt imhelpihg éap@iucaéhe snagwitedeadled pandemic
t npl [ = . . o
andé?ﬁea@% ?ﬂ’?@% eva @ng%}wa%ﬁuva é&gyf!da ndemic) vaccine with 30%

effinaay- @aqnsvmetr@ahderplq straiFB(rdﬂossaxr@tectm ¢f SOP) rcosdreffevtivelyoaduce the
u I
Cllngc%§%§€/|9{ fﬁggi/ Zg%rré Pﬁ%gg?gr}) gﬁ) |d|k}ﬂgg @/ %Zﬁ 111% population
(FezgBop et ahﬁllatuge POOGINL- nai ve mice were perf ornmed in
order to evaluate the increase in hunoral and cellul ar
i mmune responses by ASO3 induced by H5NL split
FDRaltasi pddistiert mudraft edidancd (EBER @bft criteriani@vailald$ droamthe Office of

Colfy S8 6ol REATREu 44 ABSoBARE AR ATl oge P
Suitep20 Rtrgk)llii.ka AP 20B22-11 44, pa by ealling ﬂ@DDtﬁiéiﬁi'ﬂdOQtor a80h-827-1800, or
frowFtlﬁ’ﬁeLet%t ?xﬂ YMW%Q}%V/%B&%&EG&FEQQ mra )nEBnC CYl%gl' [?gta Needed to

.,] urre LW vVaCCl T1ie U
Sup oot thbdi@hsurferocbﬁ’andﬂrelctlmfmenm]uagmm end tHerweBOS@dwﬂtanla are also

W, € n
ool BRI USBAE ARt S0 SRERR ko Wi s hpprorat
endids sinikdy | imdudeni) ribg eperasint wf subbjects . achieving an HI antlbody titer 2

1 4§e nrg({ EF%ttésg&%%{o%g? s%nlgéflneﬁ gé’ 'f’cRﬁ f(% nl’g’ wf"ﬁ@éﬁt&bo&jx éiter post-

€’ nave zed on
vazihatipn. hT fpagelemeétoc D lwtarctGMé) sfzmxﬂd datuecluded in the results, but the

et SRRk EHHE nob ek s iR AT st bned bGhd'6f e o5%

corffidencd Iatarm’ngf tf@nmadencngawpiﬂserdesmeranm i ayelribe dhyA@ incidence rate

of K—IHﬁM}ls gp hé nﬁﬂs‘?' ?Ze th{eﬁtragqgft %ta\'ugn?hg%gggﬂag%r{b% %géé% confidence

anti gens adJuvan f'eren
intgrds HCH , of ftog Ipoint /egtimates /d thesehevatuatians shoge dhérefore he provided.

e

of the human dose). 5I\Io formul ati on was done with a

Bﬁé rather a concom tant injection of
Ta%’l%ﬁ@ r\ﬁ?é@ﬁepw A503 full dose + one 50pl dose

AS03. Table 17 G A,%tl@%argor nmul atitdryears i gen dpse 1

HSNI —sptt+——Pran{non-adjuvanted %0‘? py—2HS5NL| split
/

Serogenysireion e " AS03 148%pg 3 HSN1 ¢ AS03 1.5 pg 4

H5NL split / ASO3 1/2 1.5 pg 5 H5N1 split / AS03 1/5
1.5 pg 6 HBN1 split! Plain gﬂpn adj uvanted) 0.38 pg 7
H5N1 split! double dose AS0370.38 pg 8 HoN1 split /
ASO3 0.38 pg 9 H5N1 split / ASO3 1/2 0.38 pg 10 H5N1
split / ASO3 1/5 0.38 pg 11 PBS 10VII.1.2.
Preparation of the vaccine formul ations Preparation
of one liter of Final Bulk Buffer (PBS pH 7.2 0.2):
to 0.800 1 of wat er for |nject|on add NaCI 7 699 g,

1 7 7~1 N NN PN o R A 2ANA N LIS N A PSS o 1. /1 IS~ A
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are added to the Final Bulk Buffer. Tween 80 is not
added as the content target in the fornmulation is

wOo 2ash24999 t he Tween concentration of the strai PCT/EP208/054614
final concentrations are 20 of 10pg/ml for Thionersal,

P

—f.%G-S—ng—ﬁ“l—f—GHFWE A—80—antd 35pg/||1 of—T+tot—Xt00 in
Rateeof HI Sitpys ot AW at/i @A0%Bose. They ar édd’f 10pg/ ml for

* Thelserocvevess@h rated8is pejined asf &) for Joheen 8D adagk!i@. ti@p g/ tril), & éfold or greater rise;

or bfor dubjects¥ditd @ basaline tier O1. BBposefior f4bat i on dose. After

TheSe @iGria mustrbegmes & tiee leterr baunchaf the 95% 6 forGhe3Bie pajueof HA ( HSNL

strain) are added. The fornulations are stirred for

Ac%ogaigalg,\ﬁﬁ) ecég%?étjg‘(é%?%%:%nﬁggqp § ? 40%%4%% E%Eg'%l qﬁh%e?r%d or use

ons ocur W
as t ¢l@medd hefeirt hehdrein madiet |rmnune-|5‘NQp<msle| bl phS@8tion induced by the
(0 L
adr?Ele?r%g&}aB g{?ea(g{ng)&nag%gj |91‘£L2e%(z:ae r?;gr ?gﬁ&‘?%e %gﬁigir%% iEﬁfregulatory
critaria fdm infloenzZ¥1 0xcheeefficabyd Sudalblieat Feast| oréy | Sit8olf ftep, or three of
e t t he
fol WG RrfitoisPo i (R S EtiPon QR SRAN R ind Aol ' 0F ¢ e
-a sgrogrinversiting afel ofal5080 0 e&@%aOf 01050, suitatdy of XGNFA ol >$@% in the adult

Thi 8_pglm . 8 / r :
port S EBTea R 1558 a0 o b B ot adiRiz 0 vears)
-a progectibn 1@tp gif rAtl 5% rof PRDWiref 585%, 9@itably off >9WS6 iMiesead Ot population

S0yP Q. tion
(a3 ORPGIEh LB B0 B E MRl obluch GERT 256 LRR
-a ginvetsionHaMer sft r4e0.mof >aile obaigledof >XfQ. ef >80; 610>%i) nublet) or above 10
. [ . r
in HBUG oo LR Rt g istin BF 2T oBLlon (agec
>60ryerrsles. The pH is checked. Injections occur within

the hour follow ng the end of the fornulation 15

VI1.1.3. Read-outs (Table 18A) The hunoral i nmmune
In aeppoifis envesinmed dbe @dmpdsitiary sicedrtlieg tonthe rinveatiom il ieet both a

: ; . ) LaG2b , e o
soLAEAA Pl DA o) o SO A L0 AL ONh 15 o755
suitabysafr@@%2ib tapsulbporuiatiommimanzabérapeifio embodimand the) cdmyposition

acc{o’%ﬂg% l}oe[f%'\ﬁli Q"@?ﬁg@h H*eepﬁ{)t'hogl c&rwyré%é *a%[br%?ggx) o >7 0 or suitably

ar-i nmune respon
>10.8 sareld absatagsvpeiin- ratenofi 6%, oor (>50%owlrssmtébls wﬁ(l%:a ipghe adult

po&ﬁ%}éﬂ) |rP¥n6tHéF %e%%érﬁtﬁo(ﬁ%%&kk%ec%;gz%&é)ﬂga&%)@\/g R)f the invention

en-speci f 'S "nuner
WI||Uy$Qirh§)th‘ g comregsior faclgr oA>B)), 0257 .Datn IsaitdByA> R‘éadartma protection rate

of %ﬁ,g&htgbl%l_ Aj f ﬁw\épaeduﬁ‘% W qﬁts}ﬁﬁ%n%:grg;?émff CSRBISRent the

I sotypes a titers
comwdimmsacmng’BNme lirgntion Wil meRédoktt & conversion facgrlof 10.0 or

ab(g:%R S@ ocmeHQSn Fis BPE?B%/@ or %@Aaﬁ@g octgé %ngt?acg I80% (gézbove

ul'ts are presen ur e
Tabl e 18B WO 2008/ 128939PCT/ EP2008/ 054614 H5N1 Split

[ N .
T
a DMW@IE;mibrstra‘ﬁl arerstipinisBogptMe tHéSS@QIGE@ Vg7 gargienie will have 30%

9 3 . 4
on 5 i BRI R 08 PR L e
claitk6 B ot e 58ill 3088 4a seroprotectlon rate of at least 30% against drifted strains,
suitably of at least 40%, or >50% or >60% against drifted strains. Suitably the
seroprotection rate will be >70%, or suitably >80% against drift strains. Said pre-pandemic

vaccine, capable of conferring cross-protection, will be able to reduce substantially the

40
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50 0.38pg/ M ce 144 62445 44381 31855 39269 |1gQ&2b
Response (ELI SA Mdpoint Titers) 1.5pg/Mce 190 10928
WA 0®852803P15 7903 79 0. 38pg/ M ce 60 20993 1261FCPOBBR08/054614
9565 Ratio 1gGl/1g&b 1.5pg/Mce 0.7 5 4.2 3.6 5 0.6
4 o sa_of
o P Efadk a5l e b op Bl ELsHRER i giEREnscauonty
momduty,lmﬁrmty\guthum t@lpapthtibgG2b anti body titers conpared
to the non-adjuvanted H5N1 split vaccine (Figures 9 -A
to F). At each dose of HS5N1 split vaccine; the
In stﬁtanoﬂﬁNazmbgmeahtthé)oldyneﬂ@d;tpxmm \wm;smé4§atbleltojwiuiugdameutrahzmg

S e
ant bgﬁ[és @%t ?e{%% '}%‘gggjg&? %”%53066\6/ s%?tg@gﬁ‘i Ie( t 9@% Br gwtably in
movamannéS%mf subjdwtn edainstt & oksla’atedh stbremeoroé sjjdqlmf/ramw a different clade.
f

Suﬁjel SJ &ﬁ—}%t % acﬁ%&édew\ﬁ/@% é@uoé%ﬂa@@g s%@g%a% ﬁ%ﬁ% HA or even
a Icnlmrs@ntpgerOd@@ sogh B3¢ ud-BNILY siglof HAvacci ne, a trend for

hi gher anti-HS5N1 Ig titers 10were obtai ned after

i mruni zation with HS5NL split vaccine adjuvanted with
Suiablyf ahyt odakef sohypsitezid dre aldvemetefopothee popdated, sychHEND children

on g B R A B S b 5”1 <P end was l so

observed for the anti-H5NL 1 gGl anti body response

' f
n G ) BBV S i B ol BBl oh o
an ploasenagodutinih, IHAbecbnmIléfﬁm@aceﬂu@*rzaﬂ%lﬁoran%s 2efeokd to as a

éjr{ovg%ﬁ?r?r?fﬁeppﬁ c!)raéoétlo qugégljhe} %@é@?o{ ﬁ%q%%ﬁon Whe human dose

of BROBIM@8YedieCIunkRBG08/ @Eﬁkﬁ[sés Ataeeaggluamip uriantfrado sweqre than one
[ i fh Q n; I
|nflﬁ‘%rlczg:1§r;[ga?rll né(]méfe% dl%ﬁeqbe%@eltro ia-ﬁAgt ﬁ@ﬁ)g%ﬁ]g’ |E§L?eeggl\yonfp%s,tlgn A suitable
mufitieglpoiheen odsiteinrestordmanioctbe i imrention afda Wivtakent leemposition (comprising
van % [ - :
radfRAI P oot PRLz= AR AIOC Bt B Yot Hgsipoy two
straibs essoe@t&m@ra piNlensips pt susweplibie tavbg aashoiatechtvibl anparidennic, e.g.

HS%IF@);EE’%&&%H@I%%#@%%&)QE Fk(grﬂﬁgrﬁs\ll@gpggdggglﬁtm rf(lﬁi&)sﬁorﬂ three influenza
virisnstrans; eptiondlly fARBOBvady sivams, exthdHE 1B syriaint suchcas het not limited to
B/fgﬁ}%??%gcahém%nyl %Sﬁ\ﬁal%qr&ﬁﬁgg Ith)r? rg&!?r?prf E;Brggnét%?a@glutmm (HA)
frorA3MNIr isfplenta viacscstraans) bir g pesatat@B)t cobi®isiinn 1(¢qmmtsinjg haemagglutinin
I ¢ _ : . _
A R el R R S B St b behodkith Boimprises
haemmghﬁmm bmatwed siraims HEN]IWSpBISﬂFGMCfEOmediﬁ@pUK/MH@d (such as
oosHARCS, AT A | PP SBho i B
haema@@mnafsomblyee\ﬁe&trams (wptmallvnhﬂhm EANZ @t iEENA sypini associated
f .
to d gg%%t‘)gﬂ%b’é’%gt tﬁg th&%sg& gtgm %%%Egé\?\n%?ﬁ%—lgﬁﬁ Bgépthlr% (such as
B/yasragatae oadpivicieriaad Anottier ABIGSh@tiver an80BABN Fdogwoeitimﬁ)B;compriseS
R e e R R T
to b@@@smem@ \epdndenie suchas adan wirgins each asd A9 ds820f H7 + H9.

\ [ th.: i ' ' 303 503 -
Y L8 iR SRR KA YoBolibie P Salerglc bivalent
(e.gpiﬂﬁﬂHZ)l@NIivakdszmaquwdvaltheAB BI§/+5H i Hth+ 2193 hiersdhéHhdvantage of
a pﬁ%ﬁtl\% %ﬁél%ﬁ@% %galn%‘(\ﬁ%\ ée%g %%m&%ghng@g%§@&§%st%nd durable
prirdingfaghinstihseat AMstFTgmpdlyltwp doges a. Qvercmmlﬁil weeks of age using

i mmune response For the evaL{ uation of cellular inmune
responses induced by a trivalent seasonal influenza
25vaccine, 1 pg HA of split antigen per strain was
used for the re-stinulation of CD4 T cells. In order
to maintain the same re-stimulating conditions for the
nonoval ent H5N1 i nfl uenza vaccine, 3 pg HA of the
rmnoval ent spl |t antl gen was used | n th| S exper| rrent

s o oy o, o o o s o o g,
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At a dose of 1.5 pg H5NL split vaccine, a reduction of
the A503 doses corresponded to a decrease in CD4+ T

w@eios/12898quenci es (Figure 11A). However, at a BOBEP29D8/054614
0.38 pg H5NL 35split vaccine no difference in CD4+ T

» Skt 550908E [300a Sl SmiGant! ahEREM o Hetgc booster

forégeen neped1Ovytsh. ABOBradylj suchrd edndHEmNﬂz vapting nvacbe membined with a
Sea(songwagCI%&B) VI1.3. Summary of results and

concl usion's 51 nmunogenicity studies in mce showed

that adjuvanted H5N1 split vaccine induced

g £ € I

A AL SRS s (T o 384T ® Mooty as 6. 7.8
9 ot ho s dluemchusieihsby t he non- adj uvanted HS5N1 split

vacci ne. No antigen dose response effect was observed

for the hunoral inmune response between m ce inmunized
Whenttivo B. ﬁrqirg; amdjséd 88a pgjlta/d]eutlwasedalId@Nibosipjbm tthenacari ibeefrom two

n i ,

dn‘f%f%ﬁ?@ﬁ%a u%) r}anﬁ fltoffﬁ B?\/ 8&59? a4 %fg@@nga{a 1 %]taaf\?grrm]e of said B
strzelveswﬂabkymoﬂd@sﬁsalm VHIA bereyorb e cleaqlatm@dineageoI&Jeh\eecemposition is
parﬂ&ﬁ%&gﬁ %%nes??reéﬁllg%%n;’égjgg%%ﬁ%dﬂe mAItl%IEr?tngorjnB&sr t%%sl%r use in
chlIdfmrnlnulsdesgthSB$trad]SU.Valqueutlty-lléf\lantgwndmnnellwa\lmnedes the B strain is

Y

B IiH8hdesy phildenzace@iceise \mferajtl’edawnte@ecd)fn@mamﬂ @etpbylaxis for naive

I I
chltgﬂirI giqtéds%g]) ﬁ_@f\gﬁ 8£(Iy%v%acr§(|?#e %399 uva ede%vﬁ"? té(rﬁ%eof both
homeldgm;sdard:bdr_ét pxs&:etlomsanpnte\eﬁm:asy ygallh&te\wemuladmg B Ilneages) and of
i ar S

pofl L SRSl BT 3RER Bl o TR0 BREORR e sty
admimcterne as abrleas fien thebgeeit wesks) or BEtwadp Guadd etbnmst h a

full dose ASO3 or with AS0312. Sone enhancenent in the

i mmune response was detected when 2x full dose ASO3
In avageaifeembedinbet, teclouman Hosenof the iimmuaogbrmwnmbsitgginys a trivalent
mrﬂ@r%gg%gﬁz '\féﬁé E(g C%)ﬁg?ﬂgor{/ (g(ifﬁ&%e e nu u% Ee@IAV)\’{?r%% two A strains
(op@omaig H 1, N1t i8NPatead roepd@ slean hdvibutpp dtA pehﬁranotsemm afmount of

t,hi.s C .
P T B g3 A1 55 SBIRSCATSe Suighi e A por
stramjisuataab@d cmrtwlcnmﬁ legdj ah\adntied.Si g bubelpw. Vhe @diuysnt is as defined

i . t r [ L.an. .
herg[? é@@lp?%ﬁ%@@% d%fnpér?gﬁt'lgé%w ‘?’%lf‘lﬁabﬁiﬁ)g abjwn@&%&m ?&it/l\grgls an oil-
in-yadef @musion rcompdeing t sxueieaku atpdattbeophrl.ease nolyshdate &0 at an
PG Y C -

am%)gr?t 09 kPI o- @ﬁ?q?‘ be%oé%;‘a‘é_jG 1 e#&gg&glgjgﬁ\%?nrﬁssper dose,lgesgpsectlvely.
Altwaaﬁa/edys éluie Iadjuaardecronnppsémalsm oil-in-datse enautgien obmpSBHAY isnualene,

I
oo 248, TFLuShARR 0 o7 YRR N LR G L Betvcen 25
mgaanﬂebetwser\/\ﬂ -200@/ P28 3IRBPCTEIERRIGYY. 0bddsE4 adjuvanted immunogenic
corgg%szt&%%gc%'s&a?:&méa ltegg p%rt?:%%@% Z%U?[a%nfow\t/@; aM@LXﬂI &4 years) or older
childean {231 aeprsn populiatién, melzmaiyrﬁrewjdda orossrprofiegion ggainst H3N2 drift

e e Bt Bt ey SR T el e i g6 wer e

primed on day O with trival ent whol e,
N f

In é@c&ﬁ@&d}clﬂ@%ﬁﬂn@é?‘éﬁgsl 2 IIdIﬁénI? go%’é E)Iuﬁ‘l ?rﬁ‘n g@ ézg%mo?ltlon is a
qua@lrivaIBnginsrnmrmgnslcwn@pgnectoafpostlorammpmmg)hagnaggllutmln (HA) from

vacci ne strains (25 pg HA whp) e inactivated HL N1

Al New Cal edoni a/ 20/ 99, H3N2 Panama/ 2007/ 99 and

B/ Shangdong/ 7/ 97) . Twenty-ei ght days |ater, pigs were

vacci nated with a single dose of 10the vaccine

candi date intramuscularly in a total volune of 500 pl.

Pigs were inmmunized with fornul ati ons contai ning split

anti gens aI one (t ri vaI ent spl | t pl ai n) or for mul at| ons

. . T | o
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Tabl e 20 Read-out Ti nepoi nt Sanple type Anal ysis

nmet hod Hunoral response DO, D28, D42 Sera IHA 25
WO/RM0B/12893Resul t s and conclusions VIII1.2. 1. HuneCEEP2008/054614

immunity Results are presented in Figure 12. Wiatever

tne a \ .
twd Ao SRl HF PO A, BB AM Rty g o aiforon
IineagspsnmeastfooralBVVm&)naland B‘/‘hamagiﬂahéumw thet hiA}par etndin per dose is

r rim.ng,

at %ti%tuﬂ]lj gé §Lﬂta%)|§/t %{ﬁ%lln]?% %éo&%ngk\%g@%z I—@« ('é)f)qd\gr%ély at about 10 pg
HArpeashein deordosg lor beiowescstas & achievena adiximantof 40<é ef flAger dose)

ana'\’@ O(J%?Iﬁég 88'?\)@ %nlt%%%%tﬂg ?)EI &fa?rp% ag)é@thrgr;ge[o@\} 5 ub,o at about 2.5
Mg W&Mgd'dnagadjmhylﬁ éhEedefmeddheeﬁh gyl intpaviiootr res defined in Table 1.
Suigalq*;%%%% ﬁﬂ/fam (t,c!?npﬁo tlldb is gr‘? B mo\;vatA?g%u\@é?oiwn(fdrngg{sfn{ggs%%ll%e, alpha-

eren rom-t al h vaccl he
tocopheral, end ps}ylsoﬂbatea&@: ahen awount of between 5-6 mg, between 5-6 mg and

betgr%grg éf{%%s%{,r’%ggf égg @glggélgerggﬂ\%gg{efegdj eagn[?tcgmggé {lon is an oil-

in-water easdsiof cbnuorlelsgfsquawnle tehmhedosipharahs aadh podysbtbage 80 at an
n e, Rl akn_ya -

BT R B Ty, 2 LR yhtiosn 12 mg er dose,

respectivalyj Buenbedmppkition t:onnplashma sBoondyBasthainvialparttcularly suitable for

veré&B%br@g% %%8%%\%[1% Sﬁrrogxgac%sl\ﬁﬁegﬁljt %ﬁﬁaggﬁ igﬁ)\égt%@tn?he adjuvant
Wllloty]oemlm the dtvpetagaeint deliver taltes aodulptiomead inCreasevw peotection. The
hurﬂgﬁ 8&?81‘#%%9{198 entlcpccﬁ'xr% %‘ﬁefart Itkﬂ)g dhp%ﬁgﬁgulgt%rﬂs slﬂﬁably a half

i nTrune r esponse uce
of am iadalt enmaordoqel,azﬂi‘rd Wdil&wtablywormoase\Q@pg I-isPepemstr& and an oil-in-

r Y |a j

wat?r éj?%onn &%%r\‘}az;[ ga&a@ég £|§ﬁ’ﬂ5§§8hérﬂ, 58 Byls&Bﬁﬁl Eg{g eétnelmcamount
of lztabsrs2.-H% mgh betwaeg @ribmgaindoetveen| 12 immd)eatd@se

i nfluenza B viruses denonstrated that since the md

1980s, this gene has evolved into two antigenically
Altetngtiviehcsaidl iadditiges B efpaissantably voth Be\Gharapterstiey 87d lat ke amount

8- Thes

defﬂ\régea?)/oggﬁga%égéﬂo@ rf %u%(%éalehﬂ((,eoré(ﬂd'sﬁ%ﬁhma Ing ag’ﬁ%% in }he form of a
mosevajmd ®@nyiasidion tona tth\ealemarctmnmazitlentas wesaribed aaboyeciUsimg a low

ral i ne r r
amp 128 B a8 S Felc Ty B, B 3RBF PpFORG=SE Sl for voung
chl(d'rl'dr?\/)ai of Kelow. 2.5 |grweatidnbave Hreoagva(iegblte ligdf) the 20 @@ é an addition
r A

infl ééﬁzgl étﬁ@%}h@lﬁ%ﬁ&%ﬁ?@ﬁg}pﬂy s‘éﬁéﬂlgmﬂ. gtﬁ% Bﬁgtréw% 2945 diuded in
theh@cenalcogoqs'ti@t thai qusintity b antégbnt rmrmatl,;callwtesttcp thiens straiave divided
am gg] i zed on days 0 and 28 with trivalent or

qu |valen i nfl uenza vacci ne candi date

intranuscularly in a total volume of 1000 pl. Prined

. a . . iy .

In 5p'+oq€%|{ %%gf%ge%%ig;rﬁ%twmtehﬁw ﬁﬁ{(y mﬁ(@e{oﬁghlg%o%%smon is a
quddsivatehi mmuragenicaire@ceing Icomwzatlm cowpigng aehadPutinga GhA) from

' | t f | ar | -
twe? L b gentl o sPing (ORSBIG AN Rt i of 18 Pl 4 e A stai
asddgiiedAfoNe | dandgmisndrl ¢ G4eptitde Bf Beiasisacieted Wiy pamdemiss @ptionally
stcmf%mn; H"sT\lsV?Bglb”ﬁmI"ﬁﬂw Heé@%‘éﬂﬁsH%ﬁE,eﬁ?Né B&d H7N1).

WEr e vaccl na a single dose of € vaccl ne
SUI(thiLdihdaH/b pemgtragmis sclowaamhguni of lalAt(omt@InaMM Upg HA perGOajpl or below)

CEe.c ' i t| C i Nj |
ang RGPS S EERIIATT L R gb PP BLARBaurg RS 1Y, dfabout 25
Hg eoteiwaiTig adjiwaot isChsvdéfangiduvesiein eahdwin tdarigtiufelr easedtetfindd se g able 1.

of AS03 (full or half (1/2))43 The strains used for the
i mruni zations included HL N1 A/ New Cal edoni a/ 20/ 99,
H3N2 A/ W sconsi n/ 52/ 05 and B/ Shangdong/ 7/ 97
(B/Victoria lineage included in both TIV and Q V) and
for the QV vaccine al so B/Jiangsu/ 10/ 03 (B/ Yamagat a

I i neage included 350only in QV) (1.5 pg/strain
correspondi ng tol/1011" of the hurran dose) WO

NN NS ] A NN NN NAVT | s ees ] /A= Ar7~sAaA A o ~ A ~ AN oL I
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15 TI'V ASO3 or ASO3 1/2 Preparation of a 10001 dose:

10 fold concentrated PBS and a prem xture of Tween 80,
waeiosoesdx® 100 and VES (quantities taking into BCBR2WS/054614

t he detergents present in the strains) are added to

Sng\abj rT11rhe iuvlewe o%pg:%nlog¥1 gn Ph pn at%?nﬁﬁ{%j)c{ﬁacgén%g%m%%%}f%%ée alpha-
tocpgﬁerrbl fod pYlySonbatet 8@ af an mmcmtnt oﬁbetmbeers -& myg, rb’etvmymeﬂi 60719 and
| 0 d t
betglﬁegrﬁ g de ;\)Mét(ﬁgint{enﬁg&nelgné?%reats\)t_'l o i n’;ﬁ?b?anﬁg@é%&t cpn S an oil-
in-vgateh eaddBion @nmpAémgrsqlJEIemen almgrted:opdnemtl and myjys2tapd 80 at an
1 f ' [ T atio

am85nt feg)es ee?nr %gny b%tv&ngen.rg-efgr&e%nd E f(agﬁ mrth Fn Ber dose,
resbmteetyl ons occur vv|th| n the hour follow ng the end of

the fornmulation. 25 QV plain (non-adjuvant ed)

Preparation of a 100ul dose: WO
In 2008¢r138eRi0 RGTHAdPES03IheS6dah d0sd of theciomuervigesit exdrmPBStion is a
oo e PFHEHRE 8RB Dol hEPeliad Sedilogfn e rom
threenintdvparsienad ﬁss)tramse(oattknr@djy HINdated tvf/Q)H3NﬁJs@retn|sa)and The B strain.

Sui&)e\gb)qahe A8 8 rélt{aﬁ]fs%lléwaarng%ﬁi éf HA (ﬁétlopglry 1;2@8 :I1|r,?\8$(?1r es@rgtn%lf below)
and srasudedinedaboval Seitatdy themmtg)gnsitalra:lsgtt iabpuigyr belosv Hygodt about 2.5
Mg %8%%{02\?%@' 6\)5'?1 fs aé_@gt?nedzh%elﬁta[n%' iHda u?ar %d(?eqm%srrﬂTable 1.

|CS|rr|ng at ween tlon
Su'rtahiyﬂbtleaatdﬂwant conusitioptis am edkirf- watertsmuﬂsmn Cﬁmmrptﬂgmgualene alpha-

ocB S Ang SOV AEBH S sl oR O Sl mo an
betWeep@Fihtﬁgoperafosa E8perdivelysAiterndiyey, thad aidjumtn(cenmpastlmm is an oil-
in \y§§ %Prﬂ{ls"ilorp ﬁg Héen({% IeF\QE%E) ?q?%og)hgec{f naﬁ% #}%@Sg%%te}/ %% at an

I'es ta 0 acto erge present
amopnntt b bstvvwnnﬁ)S &Bemgddwdveteo Qe eng faod betyveem i BA. mghper dose,

sy SOEES B B Sl Hid oA, e 6O by
suifablenfot egry goungihtildrenS Sritablyrdgn ef the threeintagpanderbicsrams are H3N2
str%@ctﬂ]e %te[:&tonHﬁlhENt]r '}% ofzi Ero%{n‘a% nOc'r)a 8it %TE%%gfété@rﬁrﬁéred to the

RCRRGNEr] ¢ St rri Ween each
firsAHBNR S]rﬁlanhe el ymanti vaill stowde thg,ad28ntpge tr dd@ebtopthisafopulation an
: n 0 . .
mcéet%?%? gg}f%&foﬂ Ehg h@rqgﬁ%‘osg Eﬁ tt(e rnqﬂétérﬁ&edgﬂlgl én(}%e[%:c{gﬁlgﬂ Sfor the children
pomdation isvstitably a half hioan acﬂutt thmem@ostehen@wdl wiitablgeomprise 2.5 ug HA
I a0 ul s,
per];ng{ggeﬂ‘i', t%hg ﬂtuﬁg-ﬁ%éﬂva?eﬁrr%ﬁ@glroﬂsé or#r-gﬁt%agqt%ﬁgne Za(?éfﬂa f&%gﬁnerol and
polysrasate 80 &G@rdaypeurdfaf detwden 2. 6f355 mgnipatvweeat 2-8rmg BAG between 1-2
mgp%%b%% and 21 days after the second inmunization (D21
P ) in 10 mice per group by hemagglutination
i nhibition assay (Figure 13). I n prlmed m ce, the

I R P R RSO3 TR 8 odpgyon v -
penthmlwtn@hmnpgﬁumoz apccme pmmo@t‘m ecbmmsmgtha@n@ggtdlttﬁm (HA) from
twcfiﬁstterg%r%égn gébtr %I%fo!n?@; H‘?§1 g%p?&ttmg‘%%ﬁ@ (Pt SHARS from a
diffetgintliteiage, slfchtdmfwneBb/ecrtommamd Bofaimagates ahd woe &l stiaimagsociated to

S [ - str :
= B e R 1 9 ASbakieB ek P BemlClcPronaly HoN1, HoNZ,
HS5MAaHHND,sH A, HON AliriNSaH2Nes b(bﬁNé tibely2 ae@ HaNd ). Bitgely dhe HA per
stré_ivt sote'rtd%gé is %9 at)%itt215 (?gs'é ftac’rz )%etht\ pgpv\g%iﬁlis MW Emount of HA
response in nai
(opzomwmsee@mtwgﬁm/s@emm d‘daver below. soaahd aehlevd @ maximum
adj uvanted i nfluenza split vgccines induced hi gher H
titers conpared to the response obtained in mce
I mmuni zed with the non-adjuvanted influenza split
vaccines (Figure 13, A and B). What ever the
adj uvant (AS03 or AS03/2), nave mce inmunized with
t he adjuvanted TIV 5or the adjuvanted QV induced
SI m | ar HI ti ters agai nst B/ Shangdong/ 7/ 97

r L D L T B 1. 2 1. == 2y 7 1 o~ NN
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20- one group of 200 subjects receiving one full dose
of Fluarix TM 15 pg HA/strain Schedul e: one IM
W0 pjoga2ddan of influenza vaccine at day 0, bl ooRCHERPIE054614
collection at day 0, day 21, and day 180 post
I natj T ndard. tri erg . it pnf :
of YEEEVHIA BE ockeT oSSBT A PLE SR hg MR o/ R0 is ot abour
or Béloontarg;ial aboat Cinegf orobelowe Thie aadj @67 Is268 8lefoed herein and in

j e I d,ard. mn ct e -
parkf i B IARAE fE BE 5 Sy 8 FUEH BHeppettion egn oinwater
emMIsbnlcoririsitey yquaidnes talpha:tocopimermbdami Eolysorb8@T80 at an amount of

nst.rat e j o] ogi_cal - | l.or i ) :
oofRER S sk botprlansaracns et 1 Y 1foREp sosbectiely.
Alt¢riativelyl Al2g aqwaantﬂo&p@ewgn (0] gAEﬂSO-mmrmlﬁbmaompriﬁag squalene,
i_na s Y
alpeg)r((?cgéﬁéer{oe\%g%o%ﬁéba%aé(g gc)\Barj%1 %an%ght gﬁs‘ig#\ﬁ%n 2.5%?3 %g, %%tween 2-3
mgreserbdygdan 1-Batg per-doshj respeatimely.Hl ) anti body titre,
agai nst each of 35the three vaccine strains, in all
subj ects. WD 2008/ 128939PCT/ EP2008/ 054614 Deri ved
In grotherbdpecific Gedonelimend, theamunbart dese (EViEsiMnuinogkniarviompodsion is a
' . . nd 2 . S ' iVes
persl &R B BYC ofiedife combodrorbEaBRHY nOTRERUIRT tia from
thremintdrp@egut Atstrins (Oplignadintilblddgnd iwe B8N2|streins pandiwo B strains

A R

HAdzy striiol ib ewbweavalad ioh &A Eptienallal10 wubAger strain or bBtow) and is as

he . i St Hi. j ' t
soB3AA ISP o e AT R 'l 25 v o
belowAdThe Agjudwd és a$ deiB&8)hesieid oy ifrpadicular a8 0efireyisin Table 1. Suitably

£ ol , e 4 ) . :
ne, AL SoBOSIER fh RBAL SHOIES! SopelGnd>ibfe. oone
tocdpisazol, ahd pelyzarbatecdld ataadimouahbtdetwieeh SAS0R), (bbivigen13-8, mg and

dose . and i X . .
vethledn Zanihe B Gty (et afor Bl ey Sompesiian s an of-
in~wate Daynulsior? Tosapdsihg Osqualeaes alpbettocdphsudhj end spolysbribbte 80 at an

e ugRr ' S in .t f
A B e I T o e v B g, B Bef ol ipgeper dose,
respedtivelgnza vacci ne adj uvanted with ASO3 (1/1, 1/2, 1/4,
1/8 dose of AS03) and Fluarix at Day 0, 21 and 180 in
a subset of subjects. To assess the safety and
Aceadioglygera specificafmibdrimentvihe asventiond lpceites araodliereza immunogenic
. ) : , S
oo ULib ol h A Mo welir 8RS Slep 8 amoun
of Badalbjireleieszy sodiheinciyded issiol theirarge efyipgivees abauti 33130 or about
15(51-35@ (e.é.o%t{o%\’\’?b@?ﬂ@). S 1irg lcbr‘ﬁbg)sgﬁjon’gya{mtsei%b’j%t' rg)g e%ﬂusively for use
days, Tollow up of” serious adverse éevent's an
in the eldedy byp@aigmi dridczest balenchist reactsgehucityrepdémmumbgnicity. In another

j t he. | : -
emGBABNE Y TSP E Prches S A BRBEHR Roritaflop ovsing
squatgnebanty HA whereirayfa wetghtaatle squaldne:totat @mouat of HA (all influenza

strfhd HollRied) R t?ét\'/v?é?"ﬁ*BJg&‘r‘tt§0-400“te.§'.aé(q%u9'50-21%)0"3"??-1[1;@,075-200, 75-400,
neutral 1 st ng antibody titres, Yested separately
1080, MHO-2500dr 0-400e Thdrratio Wit sLitabhzbe suchuthatatrlaasigwo, suitably all
n f | | ™ C .
i EDRERETAR 210t BoFRRRFLe ribt ol SR HonARbR A TLR sgonist
suitdblyaanfTLBeld{e.g.idhogen tiomdahMrL,., MBLcardAG80molecule such as RC527 or
o) * : i .
ROBIEEINASTT S PAY lhallf Glo ROAERNRLB'EReg 000 ssomis
magrig ifdluded. Bitpbleovrightgptios squaéenesT Ldef ianedf Astwele about 100-450,
per cent age of vacci nees who ve either a
35prevaccination titre < 1:10 and a post-vacci nation
titre 1:40 or a pre-vaccination titre 1:10 and at
| east a four-fold increase in post-vaccination titre.
WO 2008/ 128939PCT/ EP2008/ 054614 ** Ser oconver si on
factor is defined as the fold increase in serumHl
GMTIs post-vaccination conpared to day O.
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15process of the drug substance: thinerosal,

oval bum n, sucrose, forml dehyde and sodi um
walewsped9d at e, and residual |evels of thimer oSBCT/ER2008/054614

pg per dose) fromthe early stages of the

f-aC e I T R

o oy s OBol REESF Ba 28028 S Pelhebiitelil faieneLro

arel f Qee/véetmratmdt 5@11D0vieng F0REO0d A0H1 860, LTO0FE) Op A 0R-688. Tofe HA can be
E |

frortn a%?ﬁr?g‘jﬁfﬁjﬁﬁgaegkrlg@% ?141\4 ﬁ&%ggﬁ?%s rFtS%'tgayg)ugiPt excluswely for
use)un vhet rad20s odi pediatsoxyaiuatans plnd obesttopalh&ce reactogemmty and
. ct e [ , ,
mrb% gﬁ)& %lﬂta%& @16 M‘RVS I?ronﬁ éaP @%‘ﬁ% g@@? %Y'nlteg%qfé)ua (l)nélge%%a strains.
Suibif_Drée Bbzhsonbbl fe.gld$N1, HINZ B)estmins1ar@ mfesemtoSmeyvhen four

res T 0 [ d
str%{)ﬁg—:‘ grgggr? gx_&‘e fr(gpp th Bﬁou?) (%fgfs%)y Itséé)gahga?%tp%ﬁs g $q-| @1 H3N2,
twaaBlstraBspontl b j Bnkyo IHBII‘QZ stﬂales)dorf mer@mofommgartdemnc (e.g. avian)
n e contai ners. Table
str%ggl'gj@tthr%tsﬁ%sﬂo%g?&t@%%{eéjd HJvmahﬁgggaéoM dose i nfluenza
vacci ne Conponent QJantlty per dose (0.5 m)

i Sl 42085 AL R B o

reI)BbNHha)asijtalbﬁ!Sﬁﬁbmm 8. (@reigteANBNinep gesidan$e, Coveg aHperiod of time
| 0 18 dose - 5862
e B
0125m_535 0. 0625 nL 2. 675ny 0031m_1337rrg

Sl 30 SRR 1 RO o avr o

dosts4pimingtefedddurimg the Bama@n-:lgoﬁgmlr@ar@ mgwﬁ’BBasmdse.aus a particular

oo S A et L ek PRI g aer ony

onergose ohadjligampth eoyipobitidn ©genceine cli mabo(}slmsblaghﬁom\iwdmses are

sof bl SRR BTk SRS ABRdReE Bl g v o

lmm@mm@srruﬁrﬂdqddpulaﬁldm or. ihGividgalwab @tablyo two dpmstmxght be&l needed in
. 0. inin .

oni 0 ey R RATE RS o Deo BN 0 By (Bt
dose when ASO3 full dose is used, and 2.547 ngy per

AT AT A 3P 5Fe Sl e IR HEOR non

paniiemig enflysnzgp atiras | aMiget | preearatiah, dt epdytititer) a Spieanflug0za virus or

ol S SRS oA PRy oo

or 2. tWR-doseKhaRiMgtiopHagairst inffluesaghwigraint thei erse-ddrenof theatwo-doses

tr
vac%glgﬁ(grg ! Séljlapégs r# qgggﬁ% rQ%ﬁ%ngg%%egﬁlélsk?ﬁmﬁan dorle 9su{tably two or
thrgﬂg/lntErnaAbma}rreg@abw Esuiremante Sorl 0fluénzai vagcings.. I_Tilarpgh&ﬂﬁpartlcular
emBS{iJn%t %% deéﬁ{ﬂééé %?ﬁ rwtl]phl alsé” X aggdﬁ%gb/d§tgh@a%s'_§'\8D4 T cell
Immmeumnoeese amﬂon a@ ceB®enmdy Nespngel 8Rich istligi@Cithan2th@t obtained
; R
il My aduterdidd Yche, 1 8 PRpEMeF Reldcinort sde iMUDETESPnse is o
crobs-nesdctiven botitedyg fre§pdbiserlor pecrobstramctivio €04 Nceualresb@nsea odboth. In a

ool SR B B Re Bl L D BALAR . oos o rve pr
exigthngnmenUPBS) tedtle 20conatiog stainr Spedfiqally The Wadsia€l qonMsme contains

a IW Amjaﬁé%e%f %Z{JPGO%% oﬁ@n WX}ﬁ}f %@1 %Dﬁﬁéjgar%)glltﬁ c&qggrgents at a

Ievelolnwentthamt antalsact hEevmn‘g bﬁmpﬂasughtmsefuhaandwm&h amounts are as
enmul si on and anount added |s(§unct|on of the A503 dose
and is calculated to keep the i oni c conposition of
vacci ne constant while the enul sion content is
reduced. Finally 20the required anong of emulsion is
added (31.25 or 62.5 or 125 or 250 pl / dose) and
m xed for 15 to 45 mnto reach the final target val ues
|IIustrated |n Table 23 X. 4. I mmunogenicity results -
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X.4.1 H GCeonetric nean titres (GUMI) 25The GMI''s for

H antibodies with 95% C are shown in Table 24 and
wWo-2@anzs93s. The GMI's for H anti bodies w th 9BOH/PRI008/054614

age group (18-49y and 50-64y) are shown in Table 25.

et B ST E LS ERREGHIgH R g horepy ppargpuler he
imrdaryog@n@natoplariie? df (haTRccoleosdmdasition rave rasgafined thejein.>Buitably the

vkl pospersnte ot Vax A Sol omn FI uLDLL PRE
187 94 50.3 42.9 57.6 13.0 10.9 15.5 <10.0 905.0

Bl 8t ks BSR4 T aination
(optibndllytite first 28€citatio)IqfiRd preseat ir8®ntion

In the present invention the adjuvanted immunogenic composition is suitably capable of
inducing an improved CD4+ T-cell immune response against the or against at least one of
the component antigen(s) or antigenic composition compared to the CD4+ T-cell immune
response obtained with the corresponding composition which is non-adjuvanted, i.e. does
not contain any exogeneous adjuvant (herein also referred to as “plain composition”). In a
specific embodiment, where the immunogenic influenza composition is from several
influenza strains, one of which being either a second B strain, or a third interpandemic A
strain, or a pandemic strain, said improved CD4+ T-cell immune response is against at
least one of these strains. In another embodiment, the adjuvanted immunogenic
composition, where the adjuvant component(s) are at a lower level than previously
thought useful and is/are typically as defined above, is suitably capable of inducing a
CD4+ T-cell immmune response against the or against at least one of the component
antigen(s) or antigenic composition, at least comparable to that obtained with
compositions adjuvanted with some of the prior art adjuvants. This characteristic will be

referred to as “comparable CD4+ T-cell immune response” in the text below.

By “improved CD4+ T-cell immune response” is meant that a higher CD4+ response is
obtained in a human patient after administration of the adjuvanted immunogenic
composition as herein defined than that obtained after administration of the same
composition without adjuvant. For example, a higher CD4+ T-cell response is obtained in
a human patient upon administration of an immunogenic composition comprising an
influenza virus or antigenic preparation thereof together with an oil-in-water emulsion
adjuvant comprising a metabolisable oil (optionally squalene), a tocol (optionally alpha
tocopherol), and an emulsifying agent (optionally a polyoxyethylene sorbitan monooleate
such as Tween 80™ or Polysorbate 80™), compared to the response induced after
administration of an immunogenic composition comprising an influenza virus or antigenic
preparation thereof which is non-adjuvanted. Such adjuvanted formulation will
advantageously be used to induce anti-influenza CD4+ T-cell response capable of

detection of influenza epitopes presented by MHC class Il molecules.
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97.9 94.7 99.4 155.8 128.2 189.4 <10.0 2560.0 FluLD14

PRE 190 84 44.2 37.0 51.6 12.9 10.6 15.8 <10.0 1280.0
WEL{B228939190 186 97.9 94.7 99.4 164.9 137.6 197CBERI08/(54614

2560.0 FlulLD18 PRE 192 100 52.1 44.8 59.3 14.9 12.3

18.2 <10.0 640,0. P 7,.97,.4 1 .. .
sy 554 Pictioal iS50, Mot b3 o) BT Topgt infuenze
corbgosgiohOfoB ued irb theSpresdrl. ibveh8or2 is<iighér than the immunological response
induced by any other non-adjuvanted influenza conventional vaccine, such as sub-unit

influenza vaccine or whole influenza virus vaccine.

In particular but not exclusively, said “improved CD4+ T-cell immune response” or
‘comparable CD4+ T-cell immune response” is obtained in an immunologically unprimed
patient, i.e. a patient who is seronegative to said influenza virus or antigen. This
seronegativity may be the result of said patient having never faced such virus or antigen
(so-called ‘naive’ patient) or, alternatively, having failed to respond to said antigen once
encountered. Suitably said improved CD4+ T-cell immune response is obtained in an
immunocompromised subject such as an elderly, typically at least 50 years of age,
typically 65 years of age or above, or an adult below 65 years of age with a high risk

medical condition (‘high risk’ adult), or a child under the age of two.

The (improved) CD4+ T-cell immune response may be assessed by measuring the
number of cells producing any of the following cytokines:

e cells producing at least two different cytokines (CD40L, IL-2, IFNy, TNFa)

o cells producing at least CD40L and another cytokine (IL-2, TNFa, IFNy)

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

o cells producing at least IFNy and another cytokine (IL-2, TNFa, CD40L)

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

There will be “improved” CD4+ T-cell immune response when cells producing any of the
above cytokines will be in a higher amount following administration of the adjuvanted
composition compared to the administration of the non-adjuvanted composition. Typically
at least one, suitably two of the five conditions mentioned herein above will be fulfilled. In
a particular embodiment, the cells producing all four cytokines will be present at a higher
amount in the adjuvanted group compared to the un-adjuvanted group. There will be a
‘comparable” CD4+ T-cell immune response when there will be no significant, optionally
no statistically significant decrease in the response obtained with the adjuvanted
immunogenic composition, where the adjuvant component(s) are at a lower level than
previously thought useful and is/are typically as defined herein, compared to that obtained
with compositions adjuvanted with some of the prior art adjuvants (i.e. with the same

component(s) at a high level).
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640.0 Pl (D21) 185 183 98.9 96.1 99.9 191.0 158.5
230. 2 <10.0 3620.0 A/Wsconsi n FluLDl1l PRE 187 142
W@ 00918932 81.9 29.4 23.8 36.4 <10.0 1280.0 RIT/ERDYP8/054614
187 187 100 98.0 100 380.1 321.3 449.8 14.0 5120.0
FluLD1l2 PRE 189 141 74.6 67.8 80.6 30.0 24.3 37.2
<10.0 1280.0 Pl (D21) 189 188 99.5 97.1 100 326.4
In 23Brdfic3BthodindrQ), & BiRovedl CH4 dtdelldmPREe t&xPofigk mag bg conferred by

the adjuvanted influenza composition of the present invention and may be ideally obtained
after one single administration. The single dose approach will be extremely relevant for
example in a rapidly evolving outbreak situation. In certain circumstances, especially for
the elderly population, or in the case of young children (below 9 years of age) who are
vaccinated for the first time against influenza, or in the case of a pandemic, it may be
beneficial to administer two doses of the same composition for that season. The second
dose of said same composition (still considered as ‘composition for first vaccination’) may
be administered during the on-going primary immune response and is adequately spaced.
Typically the second dose of the composition is given a few weeks, or about one month,
e.g. 2 weeks, 3 weeks, 4 weeks, 5 weeks, or 6 weeks after the first dose, to help prime
the immune system in unresponsive or poorly responsive individuals. In a specific aspect,
the primo-vaccination is followed by a subsequent vaccination course of adjuvanted

vaccine product containing a heterologous influenza strain.

In a specific embodiment, the administration of said immunogenic composition
alternatively or additionally induces an improved B-memory cell response in patients
administered with the adjuvanted immunogenic composition compared to the B-memory
cell response induced in individuals immunized with the un-adjuvanted composition. An
improved B-memory cell response is intended to mean an increased frequency of
peripheral blood B lymphocytes capable of differentiation into antibody-secreting plasma
cells upon antigen encounter as measured by stimulation of in-vitro differentiation (see
Example sections, e.g. methods of Elispot B cells memory). In another embodiment, the
adjuvanted immunogenic composition, where the adjuvant component(s) are at a lower
level than previously thought useful and is/are typically as defined above, is suitably
capable of inducing a B-memory cell response against the or against at least one of the
component antigen(s) or antigenic composition, comparable (i.e. not significantly, or
optionally statistically significantly inferior) to that obtained with compositions adjuvanted
with some of the prior art adjuvants. This characteristic will be referred to as “comparable

B-memory cell response” in the text.

In a still further specific embodiment, the vaccination with the composition for the first

vaccination, adjuvanted, has no measurable impact on the CD8 response.
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emulsion adjuvant comprising a metabolisable oil (optionally qualene), a tocol (optionally
alpha-tocopherol), and an emulsifying agent (optionally a polyoxyethylene sorbitan
monooleate such as Tween 80™ or Polysorbate 80™) in the low amounts such as
defined herein, will be effective in promoting T cell responses in an immuno-compromised
or immunologically naive human population. Suitably, the administration of a single dose
of the adjuvanted immunogenic composition for first vaccination, as described in the
invention will be capable of providing better sero-protection, as assessed by the correlates
of protection for influenza vaccines, following revaccination against influenza, than does
the vaccination with an non-adjuvanted influenza vaccine. The claimed adjuvanted
formulation will also advantageously induce an improved CD4 T-cell immune response
against influenza virus compared to that obtained with the non-adjuvanted formulation.
This property can be associated with an increased responsiveness upon vaccination or
infection vis-a-vis influenza antigenic exposure. Furthermore, this may also be associated
with a cross-responsiveness, i.e. a higher ability to respond against variant influenza
strains. This qualitatively and/or quantitatively improved response may be beneficial in all
populations in the case of pandemics, and especially in an immuno-compromised human
population such as the elderly population (65 years of age and above) and in particular
the high risk elderly population. This may also be of benefit to the mostly naive infant
population (below 5 years, suitably below 2 years of age). When the composition
comprises at least one pandemic strain, this improved response will be of benefit for
usage for priming, e.g. from stockpiled vaccine containing a drift variant, before or at
onset of pandemic outbreak. This may result in reducing the overall morbidity and
mortality rate and preventing emergency admissions to hospital for pneumonia and other
influenza-like iliness. Furthermore it allows inducing a CD4 T cell response which is more
persistent in time, e.g. still present one year after the first vaccination, compared to the
response induced with the non-adjuvanted formulation. All these advantages could be
obtained with the claimed adjuvant composition, whilst reducing the overall reactogenicity

compared to adjuvant having higher component(s) amount(s).

Suitably the CD4 T-cell immune response, such as the “improved” or “comparable” CD4
T-cell immune response obtained in an unprimed subject, involves the induction of a
cross-reactive CD4 T helper response. In particular, the amount of cross-reactive CD4 T
cells is increased. By ‘cross-reactive’ CD4 response is meant CD4 T-cell targeting shared
epitopes between influenza strains, optionally from different clades or lineages.
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influenza virus that have haemagglutinin of similar antigenic characteristics. When the
infecting (circulating) influenza virus has undergone minor changes (such as a point
mutation or an accumulation of point mutations resulting in amino acid changes in the
surface glycoproteins in particular haemagglutinin (antigenic drift variant virus strain) the
vaccine may still provide some protection, although it may only provide limited protection
as the newly created variants may escape immunity induced by prior influenza infection or
vaccination. Antigenic drift is responsible for annual epidemics that occur during
interpandemic periods (Wiley & Skehel, 1987, Ann. Rev. Biochem. 56, 365-394). The
induction of cross-reactive CD4 T cells provides an additional advantage to the
composition of the invention, in that it may provide also cross-protection, in other words
protection against heterologous infections, i.e. infections caused by a circulating influenza
strain which is a variant (e.g. a drift) of the influenza strain contained in the immunogenic
composition. This may be advantageous when the circulating strain is difficult to
propagate in eggs or to produce in cell culture, rendering the use of a drifted strain a
working alternative. This may also be advantageous when the subject received a first and
a second vaccination several months or a year apart, and the influenza strain in the
immunogenic composition used for a second immunization is a drift variant strain of the

strain used in the composition used for the first vaccination.

The adjuvanted influenza immunogenic composition as herein defined has therefore a
higher ability to induce sero-protection and cross-reactive CD4 T cells in vaccinated
elderly or yound children subjects. This characteristic may be associated with a higher
ability to respond against a variant strain of the strain present in the immunogenic
composition. This may prove to be an important advantage in a pandemic situation. For
example an immunogenic influenza composition comprising at least one pandemic strain,
optionally any of H5, a H2, a H9, H7 or H6 strain(s), may provide a higher ability to
respond against a pandemic variant, i.e. a drift strain of said pandemic strain(s), either
upon subsequent vaccination with or upon infection by said drift strain. For example, the
adjuvanted vaccine composition comprises a Al/lndonesian strain and is capable of
geneting a cross-protective and/or cross-reactive immune response against one, suitable
more than one of drift strains, such as A/Hong Kong, A/Turkey, A/Vietnam and/or A/Anhui

strain(s).

Detection of cross-reactive CD4 T-cells following vaccination with Influenza vaccine
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field, there is no observable increase following vaccination.

CD4 T-cells that are able to recognize both homologous and drifted Influenza strains have
been named in the present document “cross-reactive”. The adjuvanted influenza
compositions as described herein have been capable to show heterosubtypic cross-
reactivity since there is observable cross-reactivity against drifted Influenza strains. As
said above, the ability of a vaccine formulation comprising at least one pandemic strain to
be effective against drift pandemic strain(s) may prove to be an important characteristic in

the case of pandemic.

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).

Due to its immunogenic properties, the claimed composition may be able to establish a
proactive vaccination strategy against the threat of a human influenza pandemic,
including the stockpiling of pre-pandemic vaccine in order to better prepare against the
onset of a pandemic. It may also be able to establish a proactive vaccination strategy
against circulating strains that might not exactly match the strain(s) present in the vaccine
composition. 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.
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and has been produced, for example through to the use of reverse genetics. The
immunity developed in response to the pre-pandemic vaccine may allow the immune
system to be ‘primed’ or ‘educated’ in readiness and thereby allowing for more rapid
development of protective immune responses after encountering the actual pandemic
virus strain leading to a decreased susceptibility to a related pandemic strain of the
influenza. Once a pandemic has been declared by WHO and the final pandemic strain
identified (which may be or not be a drift strain), the pre-pandemic vaccine will also allow
a more rapid immune response to the pandemic vaccine when the latter becomes

available.

Revaccination and composition used for revaccination (boosting composition)
In one aspect of the present invention, there is provided the use of:
(a) an influenza virus or antigenic preparation thereof, from a first influenza strain, and
(b) an oil-in-water emulsion adjuvant as herein defined
in the manufacture of an immunogenic composition as herein defined, for protection
against influenza infections caused by a influenza strain which is a variant of said first
influenza strain.
Also provided is an immunogenic composition comprising an influenza virus or antigenic
preparation thereof, from a first influenza strain, and an oil-in-water emulsion adjuvant as
herein defined, for use in the protection of a human or a human population against
influenza infections caused by a influenza strain which is a variant of said first influenza

strain.

An aspect of the present invention provides the use of an influenza antigen in the
manufacture of an influenza immunogenic composition for revaccination of humans
previously vaccinated (with one or two doses) with an adjuvanted influenza composition
as defined herein. Also provided is an immunogenic composition comprising an influenza
virus or antigenic preparation thereof, optionally with an oil-in-water emulsion adjuvant as
herein defined, for use in the revaccination of humans previously vaccinated (with one or

two doses) with an adjuvanted influenza composition as defined herein.

In an embodiment, the immunogenic composition for revaccination contains an influenza

virus or antigenic preparation thereof which shares common CD4 T-cell epitopes with the

influenza virus or antigenic preparation thereof used for the first vaccination. A common
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epitopes in: Gelder C et al. 1998, Int Immunol. 10(2):211-22; Gelder CM et al. 1996 J
Virol. 70(7):4787-90; Gelder CM et al. 1995 J Virol. 1995 69(12):7497-506).

In one aspect of the present invention, there is provided the use of an influenza virus or
antigenic preparation thereof, from a first influenza (optionally a pandemic) strain, in the
manufacture of an adjuvanted immunogenic composition as herein defined for protection
against influenza infections caused by a influenza strain which is a variant of said first
influenza (optionally a pandemic) strain. Also provided is an adjuvanted immunogenic
composition comprising an influenza virus or antigenic preparation thereof, from a first
influenza (optionally a pandemic) strain, and an adjuvant as herein defined, for use in the
protection against influenza infections caused by a influenza strain which is a variant of

said first influenza (optionally a pandemic) strain.

In another aspect, the invention provides for the use of an influenza virus or antigenic
preparation thereof in the manufacture of an influenza immunogenic composition for
revaccination of humans previously vaccinated with an adjuvanted influenza composition
as claimed herein or with an adjuvanted influenza composition comprising a variant
influenza strain, the adjuvant being as defined herein. Also provided is an influenza
immunogenic composition comprising an influenza virus or antigenic preparation thereof,
optionally with an oil-in-water emulsion adjuvant as herein defined, for use in the
revaccination of humans previously vaccinated with an adjuvanted influenza composition
as claimed herein or with an adjuvanted influenza composition comprising a variant

influenza strain, the adjuvant being as defined herein.

In another aspect the present invention provides for a method of vaccinating a human
population or individual against one influenza 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 an influenza virus or
antigenic preparation thereof from a first influenza virus strain and an adjuvant as herein
defined, and (ii) a second immunogenic composition comprising a influenza virus strain
variant of said first influenza virus strain. In a specific embodiment said first strain is
associated with a pandemic or has the potential to be associated with a pandemic
outbreak. In another specific embodiment said variant strain is associated with a

pandemic or has the potential to be associated with a pandemic. In particular, the re-
54



10

15

20

25

30

35

130 128 98.5 94.6 99.8 247.6 197.7 310.0 <10.0 3620.0

Al Wsconsi n 50-64y FlulLDl11l PRE 58 26 44.8 31.7 58.5
W@208/128392. 5 <10.0 113.0 Pl (D21) 58 58 100PCOBEB2029@54614

106.5 80.5 141.0 10.0 905.0 FluLD12 PRE 61 25 41.0

oot God il e p oy B by when
a cPEHaG@ @dhdemic strain. In another embodiment said variant strain is a drift variant,
optionally from a proximal or suitably distant clade of H3N2 used as the first strain. In
another embodiment said variant strain is a B strain of a different lineage than that of the
first B strain (such as B/yamagata or B/Victoria, belonging to different lineages). Both the
priming composition and the boosting composition can be monovalent or suitably
multivalent, i.e. can contain at least two influenza virus strains, such as a bivalent,
trivalent, quadrivalent or pentavalent vaccine. When the composition(s) is (are)
multivalent, at least one strain is suitably selected from the group consisting of: a
pandemic strain, a B strain (such as B/yamagata or B/Victoria), a H3N2 strain, and is

optionally a drift variant of the strain present in the vaccine used for the first vaccination.

The first vaccination can suitably comprises two doses, administered within a few weeks
during the same on-going immune response, as defined above. Typically revaccination is
made several months after the first vaccination, suitably at least three months, or 4
months after the first vaccination, suitably 8 to 14 months after, suitably at about 10 to 12
months after or even longer. Suitably revaccination is made at least 6 months after the
first vaccination(s). Suitably revaccination is made close to or 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).

Accordingly, in one embodiment, the invention provides for a vaccination scheme (or a
composition for use in said scheme) comprising (i) a primary vaccination made with an
adjuvanted composition according to the invention, given in one or two doses (suitably
spaced, e.g. 3 to 6 weeks apart, or 3-4 weeks apart), at any time in the year (i.e. outside
the influenza season), followed by (ii) a boost vaccination administered at least 6 weeks to
one year after the first vaccination. When two doses are administered at the primary
vaccination, the first can be with a adjuvanted trivalent or quadrivalent seasonal vaccine,
followed by a second dose of a pandemic (e.g. monovalent) adjuvanted vaccine. Suitably
the boost is administered at least 6 weeks after the first vaccination and at any time within
the routine immunisation calendar (e.g. for children), or at the next influenza season. The
boost composition can be with any commercially approved influenza vaccine (e.g. a

classical trivalent unadjuvanted or adjuvanted vaccine such as FluAd™

), or with an
adjuvanted composition according to the invention (an adjuvanted trivalent or quadrivalent
composition for example). Suitably the boost composition comprises the circulating
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primary vaccine. This vaccination scheme is suitable for the pediatric population which
could be primed early in life (e.g. at an age of under 6 months, or under 2 months) with
the vaccine available then, and boosted with a composition comprising the circulating

strains, which may be drift variant from the strains present in the primary composition.

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 e.g. a split influenza virus or antigenic preparation
thereof, a whole virion, or a purified HA and NA (sub-unit) vaccine, as the immunogenic
composition used for the first vaccination. The boosting composition may contain the
same subtype of influenza antigen(s) than that used for the first vaccination. For example,
when the first vaccination is made at the declaration of a pandemic and revaccination is
made later, the revaccination is made with a vaccine comprising an influenza strain (e.g.
H5N1 Vietnam) which is of the same subtype as that used for the first vaccination (e.g.
H5N1 Vietnam). Alternatively the boosting composition may contain a drift strain of the
same subtype of influenza antigen(s) than that used for the first vaccination, for example
H5N1 Indonesia. In another embodiment, said influenza strain used for the revaccination
is a shift strain, i.e. is different from that used for the first vaccination, e.g. it has a different
HA or NA subtype, such as H5N2 (same HA subtype as H5N1 but different NA subtype)
or H7N1 (different HA subtype from H5N1 but same NA subtype). For example the
vaccine composition for the first immunisation comprises a A/Indonesian strain and the
boosting composition comprises A/Hong Kong, A/Turkey, A/Vietnam and/or A/Anhui

strain(s).

In one embodiment, a split virus is used. The boosting composition may be adjuvanted or
non-adjuvanted. The non-adjuvanted boosting composition may be Fluarix™/a-
Rix®/Influsplit® given intramuscularly, which contains three inactivated split virion
antigens prepared from the WHO recommended strains of the appropriate influenza
season. 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 adjuvanted boosting composition may suitably comprises an oil-in-
water emulsion adjuvant as herein defined, optionally with an additional immunostimulant

such as TLR-4 ligand such as 3D-MPL or a saponin.
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indu€es2a®y] . Qit&3y 2wB 2r Xall, of the following: (i) an improved CD4+ T-cell immune
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 non-adjuvanted influenza virus or
antigenic preparation thereof. Suitably revaccination made with a composition comprising
an adjuvant as herein defined induces any, suitably two or all, of the following: (i) a
comparable CD4+ T-cell immune response against the influenza virus or antigenic
preparation thereof, or (ii) a comparable B cell memory response or (iii) a comparable
humoral response, compared to the equivalent response induced after a first vaccination
with the influenza virus or antigenic preparation thereof adjuvanted with an adjuvant

where the component’s) are present at a higher level.

In one aspect according to the invention, the revaccination of the subjects with a boosting
composition comprising an influenza virus and an oil-in-water emulsion adjuvant
comprising a metabolisable oil (optionally squalene), a tocol (optionally alpha-tocopherol),
and an emulsifying agent (optionally a polyoxyehtylene sorbitan monooleate), at the
amounts as defined above, will show higher antibody titers than the corresponding values
in the group of people first vaccinated with the non-adjuvanted composition and boosted
with the non-adjuvanted composition. The effect of the adjuvant in enhancing the antibody
response to revaccination is especially of importance in the elderly population or in young
children which are known to have a low response to vaccination or infection by influenza
virus. In particular, the adjuvanted composition-associated benefit will also be marked in

terms of improving the CD4 T-cell response following revaccination.

The adjuvanted composition for revaccination will be 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. The effect of the adjuvant in enhancing the cross-responsiveness against

drifted strain is of important in a pandemic situation.
In a further embodiment the invention relates to a vaccination regime in which the first
vaccination is made with an influenza composition, suitably a split influenza composition,

containing an influenza strain that could potentially cause a pandemic and the
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In a specific embodiment, the human dose of the immunogenic composition for
revaccination is adjuvanted with an oil-inwater emulsion adjuvant. Suitably but not
exclusively this adjuvant comprises a tocol. Suitably the HA per strain per dose is at about
15 pg. In a specific embodiment the HA per strain is a low amount of HA (optionally at
about 10 yg HA per strain per dose or below, so as to achieve a maximum of 40-45 ug
HA per dose) and is as defined above. Suitably the HA per strain is at about or below 5
Mg, at about 2.5 ug or below. Suitably the adjuvant composition is an oil-in-water emulsion
comprising squalene, alpha-tocopherol, and polysorbate 80 at an amount of between 5-6
mg, between 5-6 mg and between 2-3 mg per dose, respectively. Alternatively, the
adjuvant composition is an oil-in-water emulsion comprising squalene, alpha-tocopherol,
and polysorbate 80 at an amount of between 2.5-3.5 mg, between 2-3 mg and between 1-
2 mg per dose, respectively. The human dose of the immunogenic composition for
revaccination suitably comprises an oil-in-water emulsion adjuvant which comprises half
of the components present in the composition used for the primary vaccination, and will
suitably comprise an oil-in-water emulsion comprising squalene, alpha-tocopherol, and
polysorbate 80 at an amount of between 2.5-3.5 mg, between 2-3 mg and between 1-2
mg per dose. In a specific embodiment said revaccination dose is given about one year or

about two years after the primary vaccination.

CD4 epitope in HA

This antigenic drift mainly resides in epitope regions of the viral surface proteins
haemagglutinin (HA) and neuraminidase (NA). It is known that any difference in CD4 and
B cell epitopes between different influenza strains, being used by the virus to evade the
adaptive response of the host immune system, will play a major role in influenza

vaccination.

CD4 T-cell epitopes shared by different Influenza strains have been identified in human
(see for example: Gelder C et al. 1998, Int Immunol. 10(2):211-22; Gelder CM et al. 1996
J Virol. 70(7):4787-90; and Gelder CM et al. 1995 J Virol. 1995 69(12):7497-506).

In a specific embodiment, the revaccination is made by using a boosting composition

which contains an influenza virus or antigenic preparation thereof which shares common

CD4 T-cell epitopes with the influenza virus antigen or antigenic preparation thereof used
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an oil-in-water emulsion adjuvant as defined above, in the manufacture of a first
vaccination-component of a multi-dose vaccine, the multi-dose vaccine further comprising,
as a boosting dose, an influenza virus or antigenic preparation thereof which shares
common CD4 T-cell epitopes with the pandemic influenza virus antigen or virus antigenic

preparation thereof of the dose given at the first vaccination.

Vaccination means
The composition of the invention may be administered by any suitable delivery route, such
as intradermal, mucosal e.g. intranasal, oral, intramuscular or subcutaneous. Other

delivery routes are well known in the art.

The intramuscular delivery route is particularly suitable for the adjuvanted influenza
composition. The composition according to the invention may be presented in a
monodose container, or alternatively, a multidose container, particularly suitable for a
pandemic vaccine. In this instance an antimicrobial preservative such a thiomersal is
typically present to prevent contamination during use. Thiomersal concentration may be at
25 ug/ 0.5 ml dose (i.e. 50 pg/mL). A thiomersal concentration of 5 ug/0.5 ml dose (i.e. 10
pug/ml) or 10 pg/0.5 ml dose (i.e. 20 pg/ml) is suitably present. A suitable IM delivery
device could be used such as a needle-free liquid jet injection device, for example the
Biojector 2000 (Bioject, Portland, OR). Alternatively a pen-injector device, such as is
used for at-home delivery of epinephrine, could be used to allow self administration of
vaccine. The use of such delivery devices may be particularly amenable to large scale

immunization campaigns such as would be required during a pandemic.

Intradermal delivery is another suitable route. Any suitable device may be used for
intradermal delivery, for example a short needle device. 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 W0O99/34850 and EP1092444, incorporated herein by
reference, and functional equivalents thereof. Also suitable are jet injection devices which
deliver liquid vaccines 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. 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,
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administration.

Another suitable administration route is the subcutaneous route. Any suitable device may
be used for subcutaneous delivery, for example classical needle. Suitably, a needle-free
jet injector service is used. Suitably 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, suitably 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.

Suitable 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.

Suitable 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
droplet size. Pressure threshold devices suitable for use with the present invention are
known in the art and are described for example in W091/13281 and EP311863B and
EP516636, incorporated herein by reference. Such devices are commercially available
from Pfeiffer GmbH and are also described in Bommer, R. Pharmaceutical Technology
Europe, Sept 1999.

Suitable intranasal devices produce droplets (measured using water as the liquid) in the
range 1 to 200 um, suitably 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 um.
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Bi-tRdseDRliyery is a further suitable 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 one aspect of the present invention, the adjuvanted immunogenic composition 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 intradermal,
subcutaneous or intranasal. In a specific embodiment, the composition for the first
administration contains a HA amount of less than 15 ug for the pandemic influenza strain,
and the boosting composition may contain a standard amount of 15 ug or, suitably a low
amount of HA, i.e. below 15 ug, which, depending on the administration route, may be

given in a smaller volume.

Although the vaccine of the invention may be administered as a single dose, components
thereof may also be co-administered together at the same time or at different times (for
instance influenza antigens could be administered separately, suitably at the same time
as the administration of the adjuvant). In addition to a single route of administration, 2
different routes of administration may be used when two injections are administered. For
example, the first administration (e.g. priming dose) of adjuvanted influenza antigens may
be administered IM (or ID) and the second administration (e.g. booster dose) may be
administered IN (or ID). In addition, the vaccines of the invention may be administered IM

for priming doses and IN for booster doses.

The content of influenza antigens in the vaccine will typically be in the range 0.1-15 pg HA
per influenza strain, suitably 1-10ug, most typically in the range 1-8ug. A suitable content
of influenza antigens will be less than or exactly 5 ug HA per influenza strain included in
the vaccine. Following an initial vaccination, subjects may receive one or several booster

immunizations adequately spaced.
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Th@F@dI&@)pQI%tldrﬁtodfv@Emate is the entire population, e.g. healthy young adults (e.g.
aged 18-50 or 18-60), elderly (typically aged above 60) or infants/children. The target
population may in particular be immuno-compromised. Immuno-compromised humans
generally are less well able to respond to an antigen, in particular to an influenza antigen,

in comparison to healthy adults.

In one aspect according to the invention, the target population is a population which is
unprimed against influenza, either being naive (such as vis a vis a pandemic strain), or
having failed to respond previously to influenza infection or vaccination. Suitably the target
population is elderly persons suitably aged at least 60, or at least 65 years and over,
younger high-risk adults (i.e. between 18 and 60 years of age) such as people working in
health institutions, or those young adults with a risk factor such as cardiovascular and
pulmonary disease, or diabetes. Another target population is all children from birth, or
aged 2 months and over, or aged 6 months of age and over, especially children 6-23
months of age who experience a relatively high influenza-related hospitalization rate.

Another target population is younger children from birth to 6 months of age.

The teaching of all references in the present application, including patent applications and
granted patents, are herein fully incorporated by reference. Any patent application to
which this application claims priority is incorporated by reference herein in its entirety in

the manner described herein for publications and references.

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. Embodiments herein relating
to “vaccine compositions” of the invention are also applicable to embodiments relating to
‘immunogenic compositions” of the invention, and vice versa. The term “about” (or
“around”) in all numerical values allows for a 5% variation, i.e. a value of about 1.25%

would mean from between 1.19%-1.31%.

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

examples:

Example | describes immunological read-out methods used in mice, ferrets, pigs and
human studies.
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Example lll shows a clinical trial in an adult population aged 18-59 years with a vaccine
containing a split influenza antigen preparation and two doses of AS03 adjuvant
Example IV shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed BALB/c mice
Example V shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed C57BI/6 mice
Example VI shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant and low dose antigen) in
primed C57BI/6 mice

Example VIl shows a preclinical evaluation of adjuvanted and non-adjuvanted split H5N1
vaccines (comprising various doses of AS03 adjuvant and antigen) in naive C57Bl/6 mice
Example VIII shows a preclinical evaluation of adjuvanted and non-adjuvanted influenza
vaccines in primed Large White pigs

Example IX shows a preclinical evaluation of adjuvanted and non-adjuvanted split TIV
and QIV seasonal vaccines (comprising various doses of AS03 adjuvant and antigen) in
naive and primed C57BI/6 mice

Example X shows a clinical trial in an adult population aged 18-64 years with a vaccine
containing a split influenza antigen preparation and various doses of AS03 adjuvant
Example Xl shows a clinical trial in an elderly population aged 65+ years with a vaccine

containing a split influenza antigen preparation and various adjuvants
Example | — Immunological Read-out Methods

1.1. Mice methods

[.1.1. Hemagglutination Inhibition Test

Test principle (classical procedure).
Anti-Hemagglutinin antibody titers to the three (seasonal) influenza virus strains are
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 red
blood cells (RBC) by influenza virus hemagglutinin (HA). Heat inactivated sera are treated
by Kaolin and RBC to remove non-specific inhibitors. After pretreatment, two-fold dilutions
of sera are incubated with 4 hemagglutination units of each influenza strain. Red blood
cells are then added and the inhibition of agglutination is scored. The titers are expressed
as the reciprocal of the highest dilution of serum that completely inhibited
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Adaptation for H5SN1 (specific description of HI using Horse erythrocytes):

As the classical HI assay for determining anti-HA antibodies was documented to not well
function for the H5N1 strain, and adapted protocol using horse RBC was used.
Erythrocytes of horses are used for the H5N1 Pandemic strains. 0.5 % (end
concentration) horse red blood cell suspension in phosphate buffer containing 0.5 % BSA
(bovine serum albumin, end concentration). This suspension is prepared every day by
washing red blood cell with the same phosphate buffer and a subsequent centrifugation
step (10 min, 2000 rpm). This washing step has to be repeated once. After the addition of
the horse red blood cells to the reaction mix of sera and virus suspension; the plates have
to be incubated at room temperature (RT, 20°C +/- 2°C) for two hours due to the low

sedimentation rate of the horse red blood cells.

Statistical analysis
Statistical analysis were performed on post vaccination Hl 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)
¢ Analysis of variance on selected data.
¢ Test for interaction of two-way ANOVA

¢ Tukey-HSD Test for multiple comparisons

[.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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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 yl 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.

[.1.3. Anti-H5N1 ELISA.
Quantitation of anti-H5N1 Ig, 19gG1 and 1gG2b antibody titers was performed by ELISA

using split H5N1 as coating. Virus and antibody solutions were used at 100 pl per well.

Split virus H5N1 was diluted at a final concentration of 1 ug/ml in PBS and was adsorbed

overnight at 4°C to the wells of 96 wells microtiter plates (Maxisorb Immunoplate Nunc

439454). The plates were then incubated for 1 hour at 37°C with 200 pl per well of PBS

containing 1% BSA and 0.1% Tween 20 (saturation buffer). Twelve two-fold dilutions of
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374D . Bhespldhes were washed four times with PBS 0.1% Tween 20. Biotinilated-
conjugated anti-mouse Ig (Prozan-E0413) diluted 1/500 or Biotinilated-conjugated anti-
mouse IgG1(Imtech 1070-08) ,or a biotynilated anti-mouse 1gG2b (Imtech 1090-08)
dimuated 1/4000 in PBS 1% BSA 0.1% Tween 20 was added to each well and incubated
for 1.30 hour at 37°C; after a washing step, plates were incubated 30 min with a
Streptavidine-Biotine-Preoxidase conjugated (Prozan P0397) diluated 1/10000 in PBS 1%
BSA Tween 20.

For the colorimetric revelation, plates were incubated 20 min at 22°C with a solution of o-
phenyldiamine (Sigma P4664) 0.04% H202 0.03% in 0.1 M citrate buffer pH 4.2. The

reaction was stopped with H,SO,4 2N and micoplates were read at 490-630 nm.

1.2. Ferrets methods

[.2.1. Hemagglutination Inhibition Test (HI)

Test procedure.

Anti-Hemagglutinin antibody titers to the three influenza virus 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 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.
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[.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.

[.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.

Viral titration in nasal washes

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). 100pl 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 ul of a 1/20

WSET-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. Pig methods
[.3.1. Hemagglutination Inhibition Test (HI)
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AntAHebagflufinibmnlbody titers to the three influenza virus 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 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.

1.4. Assays for assessing the immune response in humans

[.4.1. 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.
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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.

[.4.3. 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.

1.4.4. Cell-mediated Immunity was evaluated by Cvytokine Flow Cytometry (CFC)

Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vitro to
produce IL-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.
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1.4.5.1. Primary endpoints

* Percentage, intensity and relationship to vaccination of solicited local and general
signs and symptoms during a 7 day follow-up period (i.e. day of vaccination and 6
subsequent days) after vaccination and overall.

* 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.

1.4.5.2. Secondary endpoints

For the humoral immune response:

Observed variables:

+ At days 0 and 21: serum hemagglutination-inhibition (HI) and NI antibody titres, tested
separately against each of the three influenza virus strains represented in the vaccine
(anti-H1N1, anti-H3N2 & anti-B-antibodies).

+ At days 0 and 21: neutralising antibody titres, tested separately against each of the three

influenza virus strains represented in the vaccine

Derived variables (with 95% confidence intervals):

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

« Seroconversion rates* with 95% CI at day 21

+ Conversion factors™ with 95% CI at day 21

« Seroprotection rates™* with 95% CI 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 HI 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 0, 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.

It should be understood, that for some of the clinical trials, reactogenicity/safety may be
secondary endpoints, and immunogenicity may be the primary endpoint.
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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:

* Peptide Influenza (pf) antigen (the precise nature and origin of these antigens needs to
be given/explained

+ 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 TNFa 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 summarised
(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.
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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.

Example Il — Preparation of the oil-in-water emulsion and adjuvant formulations

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 ™ or Polysorbate 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.
1. Preparation of emulsion SB62

This method was used in the studies reported in the clinical and pre-clinical examples
sections. The preparation of the SB62 emulsion is made by mixing under strong agitation
of an oil phase composed of hydrophobic components (DL-a-tocopherol and squalene)
and an aqueous phase containing the water soluble components (the anionic detergent
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,
or 3 cycles in the adjuvant used in the clinical trial reported in Example IIl) 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 ym 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.

The final composition of the SB62 emulsion is as follows :
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(vIv) 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.

Example Il — Clinical trial in an adult population aged 18-59 years with a vaccine
containing a split influenza antigen preparation and two doses of AS03 adjuvant
(Flu-LD-004)

lil.1. Introduction

A phase Il, controlled, randomized, single blind study was conducted in an adult
population aged 18-59 years old in 2006 in order to evaluate the immunogenicity, safety
and reactogenicity of the GlaxoSmithKline Biologicals low dose influenza candidate
vaccine (i.e. containing 5ug HA per strain) with two doses of AS03 adjuvant.

The humoral immune response (i.e. anti-hemagglutinin) was measured 21 days after
intramuscular administration of one dose of an AS03 adjuvanted vaccine. Fluarix™ was

used as reference.

lll.2. Study design

Three groups of subjects in parallel received the following vaccine intramuscularly:

= one group of 100 subjects receiving one injection of the low dose split virus influenza
vaccine containing 5ug HA adjuvanted with AS03 (FluLD1/1)

= one group of 100 subjects receiving one injection of the low dose split virus influenza
vaccine containing 5ug HA adjuvanted with a half dose of AS03 (AS03 %) (FluLD1/2)

= one group of 100 subjects receiving one dose of Fluarix™ (Fluarix)

Schedule: one IM injection of influenza vaccine at day 0, study site visits at day 0 and day

21 with a blood sample collection (HI antibody determination) and an additional phone

contact at day 30 (study conclusion).

The standard trivalent split influenza vaccine - Fluarix™ used in this study, is a
commercial vaccine from the year 2006/2007 Northern Hemisphere developed and

manufactured by GlaxoSmithKline Biologicals.

H.3. Study Objectives

[11.3.1. Primary objective
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anti-haemagglutinin antibody titers:

Observed variables at days 0 and 21: serum Heamagglutination-inhibition antibody titers.
Derived variables (with 95% confidence intervals):

- Geometric mean titers (GMTs) of serum antibodies at days 0 and 21

- Seroconversion rates* at day 21

- Seroconversion factors** at day 21

- Seroprotection rates™* at days 0 and 21

* Seroconversion rate for Haemagglutinin antibody response is defined as the percentage
of vaccinees who have either a prevaccination titer < 1:10 and a post-vaccination titer >
1:40 or a prevaccination titer > 1:10 and at least a fourfold increase in post-vaccination
titer

**Seroconversion factor defined as the fold increase in serum HI GMTs post-vaccination
compared to day 0;

***Seroprotection rate defined as the percentage of vaccinees with a serum HI titer >1:40

after vaccination that usually is accepted as indicating protection.

111.3.2. Secondary objective

- To evaluate the safety and reactogenicity of the study vaccines in term of solicited local

and general adverse events, unsolicited adverse events and serious adverse events:

1. Occurence, intensity and relationship to vaccination of solicited local and general
signs and symptoms during a 7-day follow-up period (i.e. day of vaccination and 6
subsequent days) after each vaccination in each group.

2. Occurence, intensity and relationship to vaccination of unsolicited local and general
signs and symptoms during a 30-day follow-up period (i.e. day of vaccination and 29
subsequent days) after the vaccination in each group.

3. Occurrence and relationship of serious adverse events during the entire study period

in each group.

ll.4. Vaccine composition and administration

[11.4.1. Vaccine preparation

The non-adjuvanted influenza vaccine is a ftrivalent split virion, inactivated influenza
vaccine consisting of three monovalent viral antigen bulks (prepared from respectively

influenza strains A/H1N1, A/H3N2 and B). The antigens present in this vaccine are the
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(a-Rix®) since 1992 and contain 15 ug HA/strain per dose. The influenza strains included
in the FIULD clinical lots are the strains that were chosen for the 2006/2007 Northern
Hemisphere:

e A/New Caledonia/20/99 (H1N1)-like strain: A/New Caledonia/20/99 (H1N1) IVR-116

e A/Wisconsin/67/2005 (H3N2)-like strain: A/Wisconsin/67/2005 (H3N2) NYMCX-161

e B/Malaysia/2506/2004.

The antigens are derived from egg-grown viruses. Splitting is carried out with sodium
deoxycholate prior to the inactivation step, which is performed through the subsequent

action of sodium deoxycholate and formaldehyde.

The AS03 adjuvanted low dose influenza (FIuLD) vaccine (clinical lots) is based on the
commercially available Fluarix™ vaccine (prepared from respectively influenza strains
A/HIN1, A/H3NZ and B), but with a lower antigen content and adjuvanted with GSK
adjuvant system AS03. AS03 consists of an oil-in-water emulsion (SB62) that contains
two biodegradable oils, squalene and o-tocopherol (Vitamin E), and a surfactant,
polysorbate 80 (Tween 80). Influenza antigens are incorporated in the aqueous phase of
the adjuvant system by simple mixing with the emulsion. Two formulations have been
tested, differing by the amount of adjuvant introduced with the Flu antigens in the vaccine
lot. The adjuvanted vaccines contain 5 ug haemagglutinin (HA) of each influenza virus
strain per dose, combined with a full dose (AS03) or half a dose (AS03 '2) of the adjuvant
system AS03. The excipients are the following: polysorbate 80 (Tween 80), octoxynol 10
(Triton X-100), alpha-tocopheryl hydrogen succinate, sodium chloride, disodium hydrogen
phosphate, potassium dihydrogen phosphate, potassium chloride, water for injection.

The AS03 adjuvanted low dose influenza vaccines (FIULD, full or half dose of AS03) are
preservative-free vaccines. However, they contain trace amounts of thiomersal (< 1.25 ug
of Hg per dose) from the early stages of the manufacturing process. They are both
presented as monodose vaccines in glass (Type ) pre-filled syringes at a volume of 0.5

ml/dose.

11.4.1.1. Composition of AS03 adjuvanted influenza vaccine

One dose of FIULD (full or half dose of AS03) corresponds to 0.5 ml. The composition is
provided in Table 3. The HA content per dose is 5 ug for both formulations, the sole
difference being the amount of AS0O3 present in the final containers.
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Component Quantity per dose
(0.5 ml)

Inactivated split virions
- A/New Caledonia/20/99 (H1N1) IVR-116 5 ug HA
- A/Wisconsin/67/2005 (H3N2) NYMCX-161 5 ug HA
- B/Malaysia/2506/2004 5 ug HA
Adjuvant (Full Dose / HalfDose)
- SB62 emulsion (Total Volume) 0.250 mL
o squalene 10.70 mg / 5.35 mg
¢ DL-a-tocopherol 11£8mrg% /254% mg
e Polysorbate 80 (Tween 80) ' '
Polysorbate 80 (Tween 80) 0.122 mg
Octoxynol 10 (Triton X-100) 0.0283 mg
o.Tocopheryl hydrogen succinate 0.01665 mg
Sodium chloride 4 mg
Disodium phosphate 0.575 mg
Potassium dihydrogen phosphate 0.100 mg
Potassium chloride 0.101mg
Water for injection ad 0.50 ml

Abbreviations: HA = Haemagglutinin.
The total content in Polysorbate 80 corresponds to 4.972 mg per dose when ASO3 full dose is
used, and 2.547 mg per dose when AS03 half dose is used.

11.4.1.2. Production of split inactivated influenza antigen preparation

The influenza antigens are identical to those included in Fluarix™ (Influenza Virus
Vaccine). The monovalent bulks consist of purified inactivated split viruses that are
prepared from working seeds of the three strains of influenza virus, type A (H1N1 and
H3N2) and type B, which are grown individually in embryonated hens’ eggs. These
working seeds are derived from strains that are received from a WHO collaborating center
following the annual WHO recommendations. For the process for preparing the antigens
reference is, by way of illustration, given to WO 02/097072. The volumes of the three
monovalent bulks are based on the HA content measured in each monovalent bulk prior
to the formulation and on the target manufacturing volume.

A 10-times concentrated phosphate buffered saline (pH 7.4 when 1 time concentrated)
and a pre-mixture of Tween 80 and a-tocopheryl hydrogen succinate are diluted in water

for injection, followed by stirring during 5-30 minutes at room temperature.
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per mL of intermedlate trivalent bulk (5 ug HA of each A monovalent bulk and 5.83 pg HA
of B /500 pl trivalent final bulk).
Between the additions of each monovalent bulk, the mixture is stirred for 10 - 30 minutes
at room temperature and for 15 - 30 minutes after addition of the last monovalent bulk.
This intermediate trivalent bulk also referred to as “pre-pool” can be held at +2 - +8°C or
further processed to the final formulation step on the same day. The final volume of pre-

pool is 250 ul per dose.

11.4.1.3. Preparation of the vaccine compositions with AS03 adjuvant

Adjuvanted vaccine: LD ASQ3 1/1 (Table 4)
PBS mod 10 fold concentrated (pH 7.4 when one fold concentrated; 137 mM NaCl, 2.7
mM KCI, 8.1 mM NayHPOQO,, 1.47 mM KH,PO,, pH 7.4) as well as a mixture containing

Tween80, Triton X-100 and VES (quantities taking into account the detergent present in

the strains) are added to water for injection. After 5 to 30 minutes stirring, 20 ug HA per ml
of each strain H1N1 and H3N2 and 23.32ug HA per ml of B strain are added with 10 to 30
minutes stirring between each addition. After 15 to 30 minutes stirring, a small volume of
the so called “intermediate bulk” are discarded for analysis and stored between +2 and
+8°C. The intermediate bulk is in PBS mod 1 fold concentrated. The target's detergents
concentration are 488ug Tween 80 per ml, 73.6ug Triton X-100 per ml and 66.6ug VES
per ml.

The final formulation is then prepared: an equal volume of SB62 (see preparation in
Example I1) is added to each 250 pl of pre-pool intermediate bulk and mixed during 30 to
60 minutes at room temperature. pH is checked to range between 6.8 and 7.5.

Formulation is flushed with nitrogen and then stored between +2 and 8°C prior to filling.

Table 4 AS03 adjuvanted low dose vaccine
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A/ Wisconsin monovalent bulk "85ug/ml 370.59

B/ Malaysia monovalent bulk 110 pg/ml 333.90

PBS mod(1) See footnote 56.76

Tween 80 48000 ug/ml 5.24

Triton X-100 Residual from H3N2 strain
a-tocopheryl hydrogen succinate 26480 pg/ml 1.2

Filtrated water 504.43

Total volume = 1575(ml)
75ml of prepool samples are retrieved for testing
Remaining prepool volume = 1500(ml)

Step 2: added to prepool

Emulsion \ 1500

Total volume of final bulk = 3000(ml)

(1): The buffer final bulk composition is: 137 mM NaCl, 2.7 mM KClI, 8.1 mM Na,HPQ4, 1.47 mM KH2PO4, pH
74

Adjuvanted vaccine: LD AS03 1/2 (Table 5)

PBS mod 10 fold concentrated (pH 7.4 when one fold concentrated — see composition

above) as well as a mixture containing Tween 80, Triton X-100 and VES (quantities taking
into account the detergent present in the strains) are added to water for injection. After 5
to 30 minutes stirring, 20 pyg HA per ml of each strain HIN1 and H3N2 and 23.32ug HA
per ml of B strain are added with 10 to 30 minutes stirring between each addition. After 15
to 30 minutes stirring, a small volume of the so called “intermediate bulk” are discarded for
analysis and stored between +2 and +8°C. PBS mod is 1 fold concentrated in the
intermediate bulk. The target’s detergents concentration are 488ug Tween 80 per ml,
73.6ug Triton X-100 per ml and 66.6ug VES per ml

Final formulation is then prepared: SB62 is first diluted with the PBS mod buffer and
stirred for 15 — 30 minutes at RT. An equal volume of this diluted SB62 is then added to
each 250 ul of pre-pool of intermediate bulk. After 30 to 60 minutes stirring at RT, pH is
checked to range between 6.8 and 7.5. Formulation is flushed with nitrogen and then

stored between +2 and 8°C prior to filling.

The final volume of both formulation is 500 pl per dose and the final HA concentration is
10 nug of each A monovalent bulk and 11.66 ug of B monovalent bulk per ml of trivalent
final bulk. Final Tween 80, Triton X-100 (residual from H3N2 monobulk manufacturing)

and a -tocopheryl hydrogen succinate (a-tocopheryl hydrogen succinate is an ester form

78




10

15

20

190 128 67.4 60.2 74.0 FluLD18 PI (DAY21) 192 127 66.1
59.0 72.8 Fluarix PI(DAY21) 185 125 67.6 60.3 74.3

WO-RaRMAsL3E= S5pg HA/strain with 1/1 dose A503; HPCI/ER081054614
Spg HA/strain with 1/2 dose A503; FluLD14 = 5pg

of ﬁﬁi [i?%)rrlrbe q%;ioéggerdogs hcieﬂtr&ths)s(ar(_elg%g ulé%/nlsgé%l Rg/ml and

33. 3Ql|gﬁﬁ|$tgsgeai)\/e§eroconver3| on defined as: For initially
seronegative subjects, antibody titre >= 40 1/DL

after vaccination For initially seropositive subjects,

Talsi8ts bodyA§03 bejurhhRd I9aCddsealaceimhe(Ral-dogk &f hlRivant)
pre-vaccination antibody titre N = Nunber of subj ects

)ﬁ

I I €= cllld bl vatull Ilclll ) c 1011770
Cotlp "He'dﬁ“"’““rc age—oef—ser ¢ H."?é':ﬁfaflghmbj Crﬁe"(’rﬁ%%ai_

N IIUCIr | =AY
1 = lower Limt UL = Unper

2N

Stegcl;
o ) = b bl add
ilnati on at Day 21
r Hi

Ste|p|1nPfeppp|( DAY21) = Post - va(‘ ?
ANpatilatedoma mowa@@t&ukkem on rahOéug/ﬂabR) fdr H_ ant BE5Wy

Al WistansinatonBlaleD@KL) by age 2@5pgimbgory [WO 368.24

B/ RAOBIIABORMACHIIEP2008/ 054614105GM  95% CI  Vaccdiers

PBShiogi1) SUD-group Group Ti m|TEeMbgand® LL [UC AV SOT osgof

=2 ﬁ"\ La LM\

Tw gbUy Fi ULUJ.J. ol (U/—\YAJ.) 1 %ﬁédﬁﬁuﬁrﬁr 0 gU. © Ud / §2

Trit X',:L §1{" 2'{,’2"?1” 7,*\‘2 96730766 REGHERTR M H3N2 strain
o- tocobhery'llﬁydrogen succinate 26480 pg/mi 1.2
Filtrated water 501.22

Total volume = 1565(ml)
65ml of prepool samples are retrieved for testing
Remaining prepool volume = 1500(ml)

Step 2: added to prepool

Emulsion SB62 750
PBS mod(1) See legend 75
Filtrated water 675

Total volume of final bulk = 3000(ml)

(1): The buffer final bulk composition is: 137 mM NaCl, 2.7 mM KClI, 8.1 mM Na,HPQ4, 1.47 mM KH2PO4, pH
74

111.4.2. Vaccine administration

The vaccine is filled into 1.25-ml sterile Type | (Ph. Eur.) glass syringes. Each syringe is
filled to a target of 0.57 ml (range: 0.54-0.60 ml). The vaccines were administered
intramuscularly in the deltoid region of the non-dominant arm. All vaccines were
presented as pre-filled syringes (0.5 ml). In order to ensure proper IM injection of the

vaccine, a needle of at least 25G and at least 2.5 cm in length was used.

.5 Study population results

A total of 300 subjects were enrolled in this study: 100 subjects in each of the 3 groups.
The mean age of the total vaccinated cohort at the time of vaccination was 36.7 years
with a standard deviation of 13.67 years. The mean age and gender distribution of the

subjects across the 3 vaccine groups was similar.

.6 Immunogenicity results
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Humoral immune response

In order to evaluate the humoral immune response induced by the low dose influenza
candidate vaccine adjuvanted with AS03, the following parameters (with 95% confidence
intervals) were calculated for each treatment group:

» Geometric mean titres (GMTs) of HI antibody titres at days 0 and 21;

» Seroconversion rates (SC) at days 21;

+ Conversion factors at day 21;

* Protection rates at day 0 and 21.

1.6.1 HI Geometric mean titres (GMT)

The GMTs for HI antibodies with 95% CI are shown in Table 6 and Figure 1. Adjusted
GMT ratios between groups are shown in Table 7.

Pre-vaccination GMTs of HI antibodies for all 3 vaccine strains were within the same
range in the 3 treatment groups. The observed GMTs at day 21 for adjuvanted groups
tends to be higher than Fluarix group for all 3 strains with a statistical difference (no
overlapping of 95%Cls and adjusted GMT ratio did not contain the value 1) between
FluLD1/1 and Fluarix for the A/Wisconsin vaccine strain. A statistical difference (adjusted
GMT ratio did not contain the value 1) was observed also between FluLD1/2 and Fluarix

for the B/Malaysia vaccine strain.

Table 6 - Seropositivity rates and Geometric mean titers (GMTs) for anti-HA

antibody at day 0 and 21 (ATP cohort for immunogenicity)

80



10

72.7 87.0 FluLD12 PI(DAY21) 128 101 78.9 70.8 85.6

Fl uLD14 Pl (DAY21) 130 97 74.6 66.2 81.8  Fl uLD18
WOPREOBAXR3) 132 96 72.7 64.3 80.1 Fluarix Pl (BEYRRN008/054614

130 89 68.5 59.7 76.3 50-64y FlulDLl Pl (DAY21) 58 46

70122 ~~ ~ O Q FI ..I I'\’l") nl I'\I\\I")’l\ f"l /I

Aoy By PG (avo 1) >db 1Bk 7 ?M 2 Uﬁ"""' Max
Fl uLD18 Pl(gszll(ﬁéYzzt‘(ls) é@ I%% 1/BE LL%

FluLD1/1|PRE 99 | 80 | 808 |71.7 88.0 31.9 | 235 43.4 <10.012560.0
PI(D21) | 99 | 99 | 100 |96.3 | 100 [475.4 |352.2 | 641.6| 20.0 |7240.0
A/New FluLD1/2|PRE 99 | 80 |80.8|71.7/88.0| 36.1 | 26.9 | 48.5 |<10.0/3620.0
Caledonia PI(D21) | 99 | 98 | 99.0 |194.5| 100 [399.0 | 294.7 | 540.2|<10.0|7240.0
Fluarix |PRE 98 | 85 |86.7 |784|92.7| 26.1 | 20.5 | 33.2 |<10.01280.0
PI(D21) | 98 | 98 | 100 |96.3 | 100 |380.6 | 274.2 |528.4| 10.0 |7240.0
FluLD1/1|PRE 99 | 61 616|513 /71.2| 16.8 | 13.1 | 21.5 |<10.0| 453.0
PI(D21) | 99 | 99 | 100 |96.3 | 100 |276.2 |223.5|341.3| 28.0 |5120.0
A/Wisconsin|FluLD1/2|PRE 99 | 66 |66.7 |56.5 75.8| 19.9 | 15.2 | 25.9 |<10.0| 640.0
PI(D21) | 99 | 99 | 100 |96.3 | 100 [241.9 192.9 303.4| 20.0 |5120.0
Fluarix |PRE 98 | 58 |59.2 |48.8/69.0| 14.7 | 11.6 | 18.6 |<10.0| 320.0
PI(D21) | 98 | 97 | 99.0 |194.4 | 100 [172.3|136.4217.6|<10.0/5120.0
FluLD1/1|PRE 99 | 72 | 727 |62.9 81.2| 204 | 15.9 | 26.1 |<10.0| 453.0
PI(D21) | 99 | 99 | 100 |96.3 | 100 |268.6 | 221.3 | 326.0| 28.0 |2560.0
B/Malaysia |FIuLD1/2|PRE 99 | 76 | 76.8 |67.2 84.7| 222 | 17.6 | 27.9 |<10.0| 320.0
PI(D21) | 99 | 99 | 100 |96.3 | 100 [301.5|246.1369.4| 28.0 |3620.0
Fluarix |PRE 98 | 76 | 77.6|68.0 854 | 26.5 | 20.9 | 33.6 |<10.0| 320.0

PI(D21) | 98 | 97 | 99.0 |194.4 | 100 [219.2|171.4280.2|<10.0/5120.0

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of ASO3 adjuvant
Fluarix = Fluarix vaccine

GMT = Geometric Mean antibody Titer

N = Number of subjects with available results

n/% = number/percentage of seropositive subjects (HI titer >= 1:10)

95% CI = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

MIN/MAX = Minimum/Maximum

PRE = Pre-vaccination at day 0

Pl (D21) = Post-vaccination at Day 21

TABLE 7 - Adjusted GMT ratios between groups for each vaccine strain at day 21

(ATP cohort for immunogenicity)
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Ratio order (Value| 95% ClI

o
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LL | UL

A/New FluLD1/1 |99 | 4724 | FluLD1/2 |99 | 385.0 FluLD1/1 1.23 10.80| 1.88
[FluLD1/2

Caledonia FIuLD1/1 |99 | 4723 | Fluarix |98 | 396.9 |FluLD1/1/Fluarix | 1.19 |0.78| 1.82

(1/DIL) FIULD1/2 |99 | 385.0 | Fluarix |98 | 397.0 |FluLD1/2/Fluarix | 0.97 0.63| 1.49

AWisconsin | FluLD1/1 |99 | 277.3 | FluLD1/2 |99 | 230.0 FluLD1/1 1.2110.90| 1.62
[FluLD1/2

(1/DIL) FIuLD1/1 |99 | 2775 | Fluarix |98 | 180.8 |FluLD1/1/Fluarix | 1.54 |1.14| 2.06

FIULD1/2 |99 | 230.0 | Fluarix |98 | 180.6 | FluLD1/2/Fluarix | 1.27 [0.95] 1.71

B/Malaysia FluLD1/1 |99 | 275.1 | FluLD1/2 |99 | 303.4 FluLD1/1 0.91 10.68| 1.22
[FluLD1/2

(1/DIL) FIULD1/1 |99 | 275.2 | Fluarix |98 | 212.7 |FluLD1/1/Fluarix | 1.29 |0.96| 1.74

FluLD1/2 199 | 3034 | Fluarix |98 | 212.6 |FluLD1/2 /Fluarix | 1.43 [1.06| 1.92

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant

FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant

Fluarix = Fluarix vaccine

Adjusted GMT = geometric mean antibody titre adjusted for baseline titre

N = Number of subjects with both pre- and post-vaccination results available

95% CI = 95% confidence interval for the adjusted GMT ratio (Ancova model: adjustment for baseline titre -
pooled variance with more than 2 groups); LL = lower limit, UL = upper limit

111.6.2 Seroconversion factors of anti-HI antibody titres, seroprotection rates and
seroconversion rates (correlates for protection as established for influenza vaccine in
humans)
Results are presented in Table 8 - Figure 2 for seroprotection rates, Table 9 - Figure 3 for
seroconversion rates and Table 10 - Figure 4 for conversion factors.
The threshold required by the European Authorities for the seroprotection rates (70 %)
was reached in all groups (at least 94.9 %). For each vaccine strain, the seroprotection
rates at day 21 for the 3 groups were within the same range.
The threshold required by the European Authorities for the seroconversion rates (40 %)
was reached in all groups (at least 65 %).
For the A/New Caledonia vaccine strain, the SCR at day 21 for the 3 groups were within
the same range.
For the A/Wisconsin vaccine strain, the SCR at day 21 for the FluLD1/1 group tended to
be higher compared to the Fluarix group. The SCR at day 21 for the FluLD1/2 group was
within the same range compared to the Fluarix group.
For the B/Malaysia vaccine strain, the SCR at day 21 for the FIuLD1/2 group tended to be
higher compared to the Fluarix group. The SCR at day 21 for the FluLD1/1 group was
within the same range compared to the Fluarix group.
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For the B/Malaysia vaccine strain, the SCF at day 21 for the two adjuvanted groups

tended to be higher compared to the Fluarix group.

TABLE 8 - Seroprotection rates (SPR) for HI antibody titer at day 0 and day 21 (ATP

cohort for immunogenicity)

Vaccine strain Group Timing N SPR

n 95% Cl
% | LL | UL
A/New Caledonia FluLD1/1 PRE 99 41 | 414 316|518
PI(D21) 99 95 196.090.0]98.9
FluLD1/2  |PRE 99 55 | 55.6 | 452 | 65.5
PI(D21) 99 97 198.01929 |99.8
Fluarix PRE 98 35 | 357|263 |46.0
PI(D21) 98 93 949885983
A/Wisconsin FluLD1/1 PRE 99 32 323|233 |425
PI(D21) 99 97 198.0]929 998
FluLD1/2  |PRE 99 37 | 374|279 | 477
PI(D21) 99 97 198.0]929 998
Fluarix PRE 98 25 | 255|172 353
PI(D21) 98 93 949885983
B/Malaysia FluLD1/1 PRE 99 31 | 313|224 | 414
PI(D21) 99 97 198.01929 |99.8
FluLD1/2  |PRE 99 39 | 394|297 | 49.7
PI(D21) 99 98 199.0 945 100
Fluarix PRE 98 44 1449 | 34.8 | 55.3
PI(D21) 98 94 19591899989

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant
Fluarix = Fluarix vaccine

N = Number of subjects with available results

n/% = Number/percentage of seroprotected subjects (HI titer >= 40 1/DIL)

95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

PRE = Pre-vaccination at day 0

Pl (D1) = Post-vaccination at Day 21

Data source = Appendix table [lIA
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n % 95% Cl

LL | UL

A/New Caledonia FluLD1/1 99 69 | 69.7 | 59.6 | 78.5
FluLD1/2 99 64 | 64.6 | 544 | 74.0

Fluarix 98 66 | 67.3|57.1 765

A/Wisconsin FluLD1/1 99 88 | 88.9 |81.0 | 94.3
FluLD1/2 99 79 | 798|705 87.2

Fluarix 98 73 | 745 | 64.7 | 82.8

B/Malaysia FluLD1/1 99 76 | 76.8 | 67.2 | 84.7
FluLD1/2 99 82 | 828|739 89.7

Fluarix 98 65 | 66.3 | 56.1 | 75.6

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant

FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant

Fluarix = Fluarix vaccine

Seroconversion defined as:

For initially seronegative subjects, antibody titre >= 40 1/DIL after vaccination

For initially seropositive subjects, antibody titre after vaccination >= 4 fold the pre-vaccination antibody titre
N = Number of subjects with pre- and post-vaccination results available

n/% = Number/percentage of seroconverted subjects

95% CI = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

TABLE 10 - Seroconversion factor (SCF) for HI antibody titer at day 21 (ATP cohort

for immunogenicity)

Vaccine strain Group N SCF
Value 95% ClI

LL UL

A/New Caledonia FluLD1/1 99 14.9 10.4 21.3
FluLD1/2 99 11.0 7.7 15.9

Fluarix 98 14.6 9.9 21.6

A/Wisconsin FluLD1/1 99 16.5 13.0 20.9
FluLD1/2 99 12.2 9.2 16.1

Fluarix 98 1.7 8.8 15.6

B/Malaysia FluLD1/1 99 13.2 10.0 17.4
FluLD1/2 99 13.6 10.2 18.0

Fluarix 98 8.3 6.2 11.0

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of ASO3 adjuvant
Fluarix = Fluarix vaccine

N = Number of subjects with pre- and post-vaccination results available

SCF = Seroconversion Factor or geometric mean ratio (mean{log10(PI(D21)/PRE)])
95% CI = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

.7  Safety conclusions

A higher reactogenicity in terms of solicited (local/general) and unsolicited symptoms in

the adjuvanted vaccine groups compared to the Fluarix Group was the global trend
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The primary objective of this study was to assess humoral immune response (anti-HI

antbody titres) elicited by low dose influenza vaccine with two different concentrations of
ASO03 adjuvant, and by Fluarix.

At Day 21, 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). GMTs tended to be higher in the adjuvanted groups
compared to the Fluarix Group, with a statistically significant difference observed for the
A/Wisconsin (FluLD1/1 vs. Fluarix) and B/Malaysia vaccine strains (FIuLD1/2 vs. Fluarix).
Similar seroprotection rates were observed in all three vaccine groups, ranging from
94.9% to 99%. Seroconversion rates and seroconversion factors were observed to be
higher in the adjuvanted groups than in the Fluarix Group. Data from this trial also
revealed that the immunogenicity induced by the vaccine with half the dosage of AS03

adjuvant was comparable to that induced with the full dose of adjuvant.

111.8.2. Reactogenicity and safety results

The administration of the low dose influenza candidate vaccine adjuvanted with AS03 was
safe and clinically well tolerated in the study population, i.e. adult people aged between 18
and 59 years. The half dose adjuvanted vaccine showed a marked decrease in the
incidence of solicited local and general symptoms, compared to the full dose adjuvanted

vaccine.
Example IV - Preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed BALB/c

mice
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hur%grarresponses by AS03 induced by influenza vaccines formulated with this oil-in-
water adjuvant. To be closer to the human situation (people are seropositives due to
repeated infection with drifted strains approximately every two years), this experiment was
conducted using animals that were primed with heterosubtypic strains. The heterosubtypic
priming is also a more stringent model compared to the priming with homotypic strains

and is a better model to discriminate between different adjuvants.

IV.1.1. Treatment/group (Table 11)

Groups of 27 adult female BALB/c mice were primed intranasally (20 ul volume) on day 0
with trivalent whole, formalin-inactivated influenza virus (5 pg HA for each strain). Priming
strains consisted of earlier drift variants (5 ng HA whole inactivated H1N1
Al/Johannesburg/82/96, H3N2 A/Sydney/5/97, B/Harbin/7/94) to those included in the
vaccine. Twenty-eight days later, the mice were vaccinated with a single dose of the
vaccine candidate intramuscularly in a total volume of 50 pl. Mice were immunized with
formulations containing split antigens alone (trivalent split plain) or formulations containing
split antigens adjuvanted with two doses of AS03 (full or 1/5). The strains used for the
immunizations included H1N1 A/New Caledonia/20/99, H3N2 A/Panama/2007/99,
B/Shangdong/7/97 viral antigens (1.5 pg/strain, 1/10™ of the human dose).

Table 11
Gr | Antigen / Formulation Other treatment
1 Trivalent split / Plain (non-adjuvanted) Heterologous priming DO
2 Trivalent split / AS03 Heterologous priming DO
Trivalent split / AS03 1/5 Heterologous priming DO

IV.1.2. Preparation of the vaccine formulations

A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to
reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/ml of Triton
X100 and 100ug/ml of VES. The quantities used in the premix are calculated taking into
account the quantities of detergent and VES already present in the strains.

Preparation of one liter of 10 fold concentrated Saline buffer (PBS pH 7.4): to 0.800 | of
water for injection, add NaCl 80 g, KCI 2 g, Na,HPO, 11.44 g, KH,PO, 2 g. After

solubilization, adjust to 1.0L with water for injection. pH will be at 7.4 when 10 fold diluted.
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sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4) +
Premix, 5 min magnetic stirring at room temperature, + 1.5ug HA H1N1 strain, 10 min
magnetic stirring at room temperature, + 1.5ug HA H3N2 strain, 10 min magnetic stirring
at room temperature, + 1.5ug HA B strain, 15 min magnetic stirring at room temperature.
The formulations are injected within the hour following the end of their preparation.
Trivalent split /AS03

A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to
reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/ml of Triton
X100 and 100ug/ml of VES. The quantities used in the premix are calculated taking into
account the quantities of detergent and VES already present in the strains.

The formulation of one 50l dose is prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4) +
Premix, 5 min magnetic stirring at room temperature, + 1.5ug HA H1N1 strain, 10 min
magnetic stirring at room temperature, + 1.5ug HA H3N2 strain, 10 min magnetic stirring
at room temperature, + 1.5ugHA B strain, 15 min magnetic stirring at room temperature,
+ 25ul SB62 emulsion for the full dose AS03 or 5ul SB62 emulsion for the 1/5 dose AS03,
15 min magnetic stirring at room temperature. The formulations are injected within the

hour following the end of their preparation.

IV.1.3. Read-outs (Table 12)

The humoral immune response to vaccination was measured before immunization (day

28) and 14 days after immunization (27 mice/group). Serum samples were tested by the

hemagglutination inhibition (HI) test.

Table 12
Read-out Timepoint Sample type Analysis method
Humoral response D28, D42 Sera IHA

IV.2. Results

IV.2.1. Humoral immunity

Results are presented in Figure 5. In this mouse model of heterosubtypic priming followed
by single vaccination, AS03 and dilutions thereof were shown to induce higher HI titres

compared to the plain vaccine. For all influenza A strains, a statistically significant
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ASO03 failed to increase HlI titres for the B strain compared to the plain vaccine. Very low
responses were observed against the B strain (B/Shangdong); this is likely to be due to

the significant antigenic drift between the B strains used for the priming and the vaccine.

IV.3. Summary of results and conclusions

In conclusion, an increase in HI titres was observed in animals primed with hetrosubtypic
strains when using AS03 adjuvanted vaccines compared to the plain vaccine. A full dose
of AS03 was optimal for obtaining robust HI titres against all three influenza vaccine

strains.

Example V - Preclinical evaluation of adjuvanted and non-adjuvanted split influenza

vaccines (comprising various doses of AS03 adjuvant) in primed C57BI1/6 mice

V.1. Experimental design and objective

Experiments in influenza-primed mice were performed in order to evaluate the increase in
humoral and cellular responses by AS03 induced influenza vaccines formulated with this
oil-in-water adjuvant.

To simulate the human situation, an experiment was conducted using mice primed with

heterosubtypic strains.

V.1.1. Treatment/group (Table 13)

Groups of 25 adult female C57BI/6 mice were primed intranasally (20 wl volume) on day 0
with trivalent whole, formalin-inactivated influenza virus (5 pg HA for each strain). Priming
strains consisted of earlier drift variants (5 ug HA whole inactivated H1N1
A/Beijing/262/95, H3N2 A/ Panama/2007/99, B/ Shangdong/7/97) to those included in the
vaccine. Twenty-eight days later, the mice were vaccinated with a single dose of the
vaccine candidate intramuscularly in a total volume of 100 pl. Mice were immunized with
formulations containing split antigens alone (trivalent split plain) or formulations containing
split antigens adjuvanted with three doses of ASQ3 (full, 1/2 or 1/5). The strains used for
the immunizations included H1N1 A/New Caledonia/20/99, H3N2 A/New York/55/2004,
B/Jiangsu/10/2003 viral antigens (1.5 pg/strain, 1/10"™ of the human dose).

Table 13
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N
E

The formulations for a 100ul dose are prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4 prepared
as taught in exemplelV) + Fluarix Lot DFLUAO14 (1.5ug per strain in the final dose).
Trivalent split /AS03

The formulations for a 100ul dose are prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4 prepared
as taught in exemplelV) + Fluarix Lot DFLUAO14 (1.5ug per strain in the final dose)+ 25l
SB62 emulsion for the full dose or 12.5ul SB62 emulsion for the Y2 dose or 5ul SB62
emulsion for the 1/5 dose. The formulations are injected within the hour following the end

of the preparation.

V.1.3. Read-outs (Table 14)

The humoral immune response to vaccination was measured 21 days after immunization

(10 mice/group) and the serum samples were tested by the haemagglutination inhibition
(HI) test. The cellular immune response (15 mice per group) was tested 7 days post-

immunization by intracellular cytokine staining (ICS).

Table 14
Read-out Timepoint Sample type Analysis method
Humoral response D49 Sera IHA
Cellular response D35 PBMCs ICS

V.2. Results

V.2.1. Humoral immunity (10 mice/group).

Results are presented in Figure 6. In this mouse model of heterosubtypic priming followed

by single vaccination, AS03 and dilutions (1/2 and 1/5) thereof were shown to induce
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or reduced doses AS03.

V.2.2. Cellular immunity (15 mice/group).

Results are presented in Figure 7. Whatever the dilution of AS03, higher CD4+ T cell
responses were observed in mice immunized with AS03-adjuvanted trivalent split vaccine
compared to mice immunized with trivalent split plain. Compared to the response induced
in mice immunized with trivalent split adjuvanted with a full dose AS03, a trend for lower
cellular responses was observed when mice were immunized with trivalent split

adjuvanted with lower doses of AS03.

V.3. Summary of results and conclusions

In conclusion, an increase in humoral and cellular responses was observed in animals
primed with heterosubtypic strains when using AS03 adjuvanted vaccines compared to
the plain vaccine. A similar magnitude of humoral response was observed between mice
immunized with full dose or fractional doses of AS03 adjuvant. However, a reduction in
adjuvant dose was associated with a trend for reduced magnitude of CD4+ T cell

response.

Example VI - Preclinical evaluation of the cellular immune response induced by
adjuvanted and non-adjuvanted split influenza vaccines (comprising various doses

of AS03 adjuvant and low dose antigen) in primed C57BI1/6 mice

VI.1. Experimental design and objective

Experiments in influenza-primed mice were performed in order to evaluate the increase in
cellular immune responses by AS03 induced by influenza vaccines containing low dose
antigen (0.5 pg/strain, 1/30™ human dose) and formulated with this oil-in-water adjuvant.
To simulate the human situation, an experiment was conducted using mice primed with

heterosubtypic strains.

VI.1.1. Treatment/group (Table 15)

Groups of 15 adult female C57BI/6 mice were primed intranasally (20 wl volume) on day 0
with trivalent whole, formalin-inactivated influenza virus (5 pg HA for each strain). Priming
strains consisted of earlier drift variants (5 ng HA whole inactivated H1N1

A/Beijing/262/95, H3N2 A/ Panama/2007/99, B/ Shangdong/7/97) to those included in the
90
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the end of the preparation.

VI1.1.3. Read-outs (Table 16)

The cellular immune response was tested 7 days post-immunization by intracellular

cytokine staining.

Table 16
Read-out Timepoint Sample type Analysis method
Cellular response D35 PBMCs ICS

91



10

15

20

25

30

35

10 significantly lower than in an adult or young

popul ation. It is suggested that aging of the inmmune
WGE®BAPA9%Y . . | Mmunosenescence) i s the under| yPCERWOSE54614

of the relative lack of efficacy seen in elderly

adults, thus | eaving roomfor vaccine inprovenent by

stinmul ati ng stronger imune responses. A phase I1I,
VI.Zfsus| ed, randoni zed, si ngl e blind study was

thecgﬂ@gg,ammmwt ed in an elderly popul ati on aged 65+
years In 2007 in order to 15 evaluate the

Re?%ﬁ%ﬁ%?ﬁﬁeij” FigHfes- W%{a@awefaafe%g%ﬁ)ﬁ cl cgll ispapses were

obdeMddUf Pfide BRAAGHILRE Ritty 80SIeREspM VdtcRieHafuvehfel BMS03 (full or 1/2
adj uvant fornul ati ons, adm ni stered intranmuscul arly

dogsg %@Pé@dtt% eI YnTERd AT SR RIFE- BPBPYEH dal h:e?)resloonSe

indU6Rin @SicAiniBlifEWEn trﬁaleaﬂwnvalame&l aUﬂJK/bM@GMh\éa‘GFF H&K: or a half
conprising an oil-in-water emu] sion and 25

3D- MPL
doserpl a0 8keTredUar reshepes e ORsaeH When ficsyaRse mmunized with
trivelehi SREAQUantadOvit0 9B/t A8H3 tbsel N that study, the
quantities of each conponent were fixed to 250 pl of
oi |l -in-water enul sion and 25 pg of MPL. The present

VI.318ishimAnfTef risute aRlBoRtR@isHy opti nal vacci ne
formul ation bal ancing the acceptability of the

In Apslpipa e MnRELRERPS Nyt Legh [HoBPRses WaS PSENE It

heteRBUbIYPY PAGRAI Mirhds Pheh ukifg ABD34djantet wdycuﬁ@s%cgrﬁbaaéuito the
obj ectives Ten groups of sub%;cts 200 group a

p'aﬁ‘é’%?%'ﬁ?s SRYURAE dpEe FESPORTFW %Q?ﬁr‘fqdd%lt e%m&ﬁ‘éﬂ Fitded s

1/5%3#‘35@3)6@% fdaksh hlgﬁerﬁf—ﬁq@bh(ﬂés 0 é#@gpéd'f% (ﬁDnH ﬂJWelIEchan was
| uenza vacci ne vacci

AS03

Se%‘j"'ﬁ\l@ﬂ'ﬁ‘%&%"?ﬂt ‘?Qﬂeﬁ @dg'@”&f%&/qﬁt%ﬂ%ﬂ%?t@ﬂ UBIRGHD HY T)“‘ per strain
are3fdbt EimiIABRXdakd FomVaker prclindhLs@Btientd deRerbtedt Gs1.8fug HA per

o/ w enmul sion (AS03 1 Ida) o Fl uASOdS? 1/ 4: vacci ne“g g
straitj uvanted with 1/4 dose of of/w enul sion (AS03 1/ 4)

FI uAS25 1/1: vaccine adjuvanted with 25pg MPL + full

dose /[ w_emul si on AS2 uAS25 1/ 2: .
Ex3mels ﬁé §Eﬁ°d0%fﬁ{ gypliption Qg@@uwﬂed ai‘f’i'% juygntgd gplit HSN1
vadditésS(comprith?® Barious dose%ﬂ%adjb%nt\/a?@éﬂlfgen? in naive C57BI/6

.adjuvanted with 25pg MPL + 1/4 dose of o/ w enul sion
mi¢erS25C) 35 Fl uAS50 1/2: vaccine adj uvanted with 50pg

MPL + 1/2 dose of o/w enul si on (AS25E) Fl uAS50 1/4:

acci ne adj uvant ed th 50 MPL + 1/4 dose of o/w
V"én’%rg?ran EQS%)J"ngWﬂ&t 608/ 128939PCT/ EP2008/ 054614

Eeréth’r’dritQﬁnEIl@H( R&ivey deSwére QiifofmatBiniordet b eldiukne itte iBease in
ears.old): FluarixTM Schedul e:

. ] one | M. )
h“"?’ﬂ aga@ql lulgr ImmEDe E3sPANSAS QY MDD diesy By HIY bRrlit wagenes
fonﬁ@laleemltrptﬁlsaill m@m& adjuvant. dﬁﬂﬁe%ése anslpslaeni@ & ipegpected that the
vacci nati on, f standard trjval ent agl it influenza

entlfg ! H@OPU'QW%‘;{' PR TRMYS8R9ICAI% e tortligpewly crdatingpangemic

infludyeda dtafd DuB t(EKﬁd’Wﬁ)él@e %erbsestyt@@ G ;ﬂa@\dérﬂfdﬂé'c@lhé WiBlikalyaequire
described in Tab . Prjimar ehlﬁbl ective;

e VARG GORP L ST M Hel Fig BT Fl ST RGsS cgHocd by a

new GRIIBA A4t TofrePrRer/this &Itk |0 F@vuodg%ag@uwé naRemeol¥Blmodel
dosa of t he adj yvanted inf| uenza vacci ne conpared

wag eY—q |QaS§‘?§?é/ﬁ‘C‘f'ﬂ? F"&’ﬁﬁ%‘?ﬂﬂ”&ﬂ’y in subjects aged 65

years ol d, based on imunogenicity (GMIN) for the three

VI vac%_i ne st ral ns 'IZJB dgis foll ow ng vacci nation. The
i anple X. 2.1 and for the subjects
GragRdf 85 ad(itienitd h&06 57 Bl@miceWerethmuaizedlon dayé Dady 21 with
titers at day 21). 15 X 2.2. Secondary obiectives are
PaRdeMiG Hﬁb‘étvécc'”e 94‘%1 daig lé‘@@”‘é.‘ﬁ%#'?@’dﬁ@d@éh%ﬁ’@? of a0 g Mice were
subj ects vaccinated with thpag nfl uenza vacci nes the
i mmunogenicity (GMI, SCF, SCR and SPR) of the
i nfluenza vaccines in all subjects, 21 days follow ng
vacci nation. 20 the persistence of H antibodi es 180
days after the first vaccination, in all subjects.
the Cell Mediated Inmune (CM) response induced by the
|nfluenza vaccines in terns of frequency of

o - L NN A ] NSNS T e N L o,




10

15

20

62.5 ill 25 lig AS03 1/1 (AS03_1 1) 250 ill 0 lig

WD 2008/ 128939 PCT/ EP2008/ 054614 ( H3N2) NYMCX- 161B
WBL0dRI12893¢ a/ 2506/ 2004 A503 1/2 (A503 1 _2) 125 PUT/BPI8/054614

A503 1/4 (A503_1 4) 62.5 pl 0 pg AS25E - AS50 1/2

'm%@ﬁ%ﬁ*@?f%a&'%ﬁw@a%gfﬁZ@Nﬂ. 4ogns o iné ARl st bigin or

fornnulbtmrammtanaog spiésant@ﬂqsmdﬁmanl@d avithi differgtrdodes ef A8037(double,

full ”%7% \frﬁ' %‘%Eﬂs%a&é th%hqgét%ﬂs ir%lddteg Wé&&&%ﬁ@nm 194/04

wraAﬁﬁ&ﬁanﬁ@Z&B OWEQZSW(SGBOIIMDOA&@@ td_‘V/ 20“}6(3086 b ah\8asH:.

5 TP 75458 8y P23y Geion o

ons5Q@4 H5.I\H7SpI|lZAS@B fLMI@osqz)helneI50@r@se1°§S(36

Table 17
Gr | Antigen / Formulation Antigen dose
1 H5N1 split / Plain (non-adjuvanted) 1.5 g
2 H5N1 split / double dose AS03 1.5 ug
3 H5N1 split / AS03 1.5 ug
4 H5N1 split / AS03 1/2 1.5 ug
5 H5N1 split / AS03 1/5 1.5 ug
6 H5N1 split / Plain (non-adjuvanted) 0.38 ug
7 H5N1 split / double dose AS03 0.38 ug
8 H5N1 split / AS03 0.38 ug
9 H5N1 split / AS03 1/2 0.38 ug
10 | H5N1 split/ AS03 1/5 0.38 ug
11 | PBS

VII.1.2. Preparation of the vaccine formulations

Preparation of one liter of Final Bulk Buffer (PBS pH 7.2 = 0.2): to 0.800 | of water for
injection, add NaCl 7.699 g, KCI 0.200 g, MgCl, x 6H,O 0.100 g, Na,HPO, x 12 H,0O
2.600 g, KH,PO,40.373 g. After solubilization, adjust to 1.0L with water for injection

H5N1 split / plain

Preparation of a 50ul dose:

Thiomersal (quantities taking into account its concentration in the strain) and Triton X100
are added to the Final Bulk Buffer. Tween 80 is not added as the content target in the
formulation is reach by the Tween concentration of the strain. The final concentrations are
of 10ug/ml for Thiomersal, 368 pg/ml for Tween 80 and 35ug/ml for Triton X100 in the
1.5ug formulation dose. They are of 10ug/ml for Thiomersal, 93 pg/ml for Tween80 and
8.9ug/ml for Triton X100 in the 0.38ug formulation dose. After 5-30min magnetic stirring
1.5 or 0.38 pg of HA (H5N1 strain) are added. The formulations are stirred for 30-60
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VII.2. Results

VII.2.1. Humoral immune response: ELISA and isotypes.

Results are presented in Figure 9 and in Table 18B.

Table 18B

94



10

15

20 XI. 4. Imunogenicity results - Hunoral inmune

response Xl.4.1 H Geonetric nmean titres (GVI) The
w@Rmsa2§98r HI anti bodies with 95% G are shownPCHER2b$/€54614

35 and Figure 19. 25 Table 35 - Seropositivity rates

o + or ot Ao A 291 { AT

and CANMTFre f Ll ant i hadslv, + ¢ o N

arryg Qavirs T 1 I ari |l y L atl Ul U Al \I“\I
cohort forb'_i| noge'ﬁ'?"{cfrty —|,_|)%N1>: J_S—Y L CW 953)0DBS
Cl  95% Cl| Sphint i bodspliG oup| $pliti ng Nsplit% LL |Wplival ue| LL

435 5o.1 1948 5 43 SE0A6030 36 S8 pa ot "Ths

6.3 0. 82 3 60 7 07.1 <10.0 2560.0 A503 1 2
g Rezporse (gkﬁ’?‘z.ﬁ'ﬁ%ﬁﬁ%?b 10.8 9.4 12.4 <10.0 226.0
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IgG1 Response (ELISA Midpoint Titers)

1.5ug/Mice 124 54683 44965 40558 39854 |50

0.38ug/Mice 144 62445 44381 31855 39269

IgG2b Response (ELISA Midpoint Titers)

1.5ug/Mice 190 10928 10625 11215 7903 |79

0.38pg/Mice 60 20993 12617 9352 9565

Ratio 1gG1/lgG2b

1.5ug/Mice 0.7 5 4.2 3.6 5 0.6

0.38pg/Mice 2.4 3 3.5 3.4 4.1

At each dose of H5N1 split vaccine, all adjuvanted groups induced higher anti-H5N1 Ig,
IgG1 and IgG2b antibody titers compared to the non-adjuvanted H5N1 split vaccine
(Figures 9 -A to F). At each dose of H5N1 split vaccine; the anti-H5N1 IgG1 antibody
response was 4-5-fold higher than the anti-H5N1 IgG2b antibody response (Figures 9 -C
to F). With a dose of 1.5 yg HA of HS5N1 split vaccine and combined with each dose of
adjuvant, no difference of anti-H5N1 Ig, IgG1 and IgG2b antibody responses were
observed (Figures 9-A, C and E).

With a dose of 0.38 ug HA of H5N1 split vaccine, a trend for higher anti-H5N1 Ig titers
were obtained after immunization with H5N1 split vaccine adjuvanted with 2x-full dose
compared to the response induced by H5N1 split vaccine adjuvanted with AS03/2
(p=0.7315) and ASO03 1/5 (p=0.9744) (Figure 9-B). This trend was also observed for the
anti-H5N1 1gG1 antibody response (Figure 9-D). However, the power was not sufficient to
observe a statistically significant difference (25% power for 1.7 fold difference, or 47% for

a 2 fold difference).

VII.2.2. Humoral immune response: HI titers.
With a dose of 1.5 ug HA/mice:
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non-adjuvanted H5N1 split vaccine (Figure 10-A). No statistically significant difference of
HI titers were observed when H5N1 split vaccine was adjuvanted with a dose range of
ASO03 (Figure 10-A).

With a dose of 0.38ug HA/dose

At each adjuvant dose, all mice immunized with AS03-adjuvanted H5N1 split vaccine
induced higher HI titers compared to the response obtained in mice immunized with the
non-adjuvanted H5N1 split vaccine (Figure 10B).

Significantly higher HI titers were observed with HS5N1 split vaccine adjuvanted with 2x full
dose AS03 compared to the response obtained with HS5N1 split vaccine adjuvanted with
AS03/2 (p=0.032 for a 4-fold difference) (Figure 10B).

No statistically significant difference of HI titers was observed in mice immunized with
H5N1 split vaccine adjuvanted with 2x full dose AS03 or a full dose ASO3 or between
mice immunized with HSN1 split vaccine adjuvanted with AS03/2 or AS03/5 (Figure 10B).
Comparison between antigen doses (1.5ug or 0.38ug):

No statistically significant difference of Hl titers were observed between mice immunized
with each HA dose of H5N1 split vaccine adjuvanted with AS03, AS03/2 or AS03/5,
except between mice immunized with 1.5 pg HA split HSN1 adjuvanted with AS03/5 which
showed HI titer significantly lower (p=0.01) than with mice immunized with 0.38 ug HA
split H5N1 adjuvanted with 2x full dose AS03 (Figure 10).

VII.2.3. Cellular immune response

For the evaluation of cellular immune responses induced by a trivalent seasonal influenza
vaccine, 1 ug HA of split antigen per strain was used for the re-stimulation of CD4 T cells.
In order to maintain the same re-stimulating conditions for the monovalent H5N1 influenza
vaccine, 3 ug HA of the monovalent split antigen was used in this experiment. This
concentration was also shown to be optimal for the discrimination between different
adjuvants. Results are presented in Figure 11.

At each dose of HS5N1 split vaccine (1.5 or 0.38 ug) higher CD4+ T cell responses were
observed in mice immunized with H5N1 split vaccine adjuvanted with various doses of
AS03 compared to mice immunized with with the non-adjuvanted H5N1 split vaccine.

At a dose of 1.5 uyg H5N1 split vaccine, a reduction of the AS03 doses corresponded to a
decrease in CD4+ T cell frequencies (Figure 11A). However, at a dose of 0.38 ug H5N1

split vaccine no difference in CD4+ T cell responses was observed between different
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VIL.3. Summary of results and conclusions

Immunogenicity studies in mice showed that adjuvanted H5N1 split vaccine induced
significantly higher humoral (anti-H5N1 ELISA and HI titers) and cellular (CD4 + T cells)
responses than those induced by the non-adjuvanted H5N1 split vaccine.

No antigen dose response effect was observed for the humoral immune response
between mice immunized with 1.5 ug and 0.38 ug adjuvanted H5N1 split vaccine, except
for the two groups mentioned in section VII.2.2, suggesting that in the presence of
adjuvant even lower doses of HA may be required to observe a dose response effect in
this model.

A strong increase in CD4+ T cell responses was observed in naive mice when using
AS03 adjuvanted H5N1 pandemic vaccines compared to the plain H5N1 vaccine. No
impact of the AS03 dilution was observed when a dose of 0.38 ug of HS5N1 split vaccine
was used as vaccine candidate, while a decrease of CD4 T cell responses was observed
when 1.5 yg H5N1 split vaccine was adjuvanted with the reduced dose AS03.

As previously observed, no difference in humoral and cellular immune responses were
observed between mice immunized with H5N1 split vaccine (at either antigen dose)
adjuvanted with a full dose AS03 or with AS03/2. Some enhancement in the immune
response was detected when 2x full dose AS03 was used in the vaccine formulation and
accordingly a decrease in the immune response was detected when AS03/5 was used in
the vaccine formulation.

Overall, the data reported here support the potency of this novel adjuvant system in this

vaccine formulation.

Example VIII - Preclinical evaluation of adjuvanted and non-adjuvanted influenza

vaccines in primed Large White pigs

VIIl.1. Experimental design and objective

Experiment in influenza-primed pigs was performed in order to evaluate the increase in
humoral responses by AS03 induced influenza vaccines formulated with this oil-in-water
adjuvant.

Pigs were used in order to evaluate a dose range of AS03 in an animal model close to

humans. Pigs show a long list of biological analogies that establish this animal as
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VIII.1.1. Treatment/group (Table 19)

Groups of 10 adult Large White female pigs were primed on day 0 with trivalent whole,

formalin-inactivated influenza virus (25 ug HA for each strain) intranasally in a total
volume of 200 yl. Priming strains consisted of strains homologous to vaccine strains (25
ug HA whole inactivated HIN1 A/New Caledonia/20/99, H3N2 A/Panama/2007/99 and
B/Shangdong/7/97). Twenty-eight days later, pigs were vaccinated with a single dose of
the vaccine candidate intramuscularly in a total volume of 500 pl. Pigs were immunized
with formulations containing split antigens alone (trivalent split plain) or formulations
containing split antigens adjuvanted with a dose range of ASQ3 (full, 1/2 or 1/5). The
strains used for the immunizations included H1N1 A/New Caledonia/20/99, H3N2
A/Panama/2007/99 and B/Shangdong/7/97 viral antigens (15 ug HA for HIN1 A/New
Caledonia/20/99, H3N2Z A/Panama/2007/99 strains and 17.5ug B/Shangdong/7/97 strain

as in one human dose).

Table 19
Gr | Antigen / Formulation Other treatment
1 Trivalent split / Plain (non-adjuvanted) Homologous priming DO
2 Trivalent split / AS03 Homologous priming DO
3 Trivalent split / AS03 1/2 Homologous priming DO
4 Trivalent split / AS03 1/5 Homologous priming DO

VIII.1.2. Preparation of the vaccine formulations

Trivalent split / plain

A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to
reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/ml of Triton
X100 and 100ug/ml of VES. The quantities used in the premix take into account their
content into the strains.

The formulation of one 500yl dose is prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4 prepared
as taught in example IV) + Premix, 5 min magnetic stirring at room temperature, + 15ug
HA H1N1strain, 10 min magnetic stirring at room temperature, + 15ug HA H3N2 strain, 10

min magnetic stirring at room temperature, + 17.5ug HA B strain, 15 min magnetic stirring
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Trivalent split /AS03

A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to
reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/ml of Triton
X100 and 100ug/ml of VES. The quantities used in the premix take into account their
content into the strains.

The formulation of one 500yl dose is prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4 prepared
as taught in exemplelV) + Premix, 5 min magnetic stirring at room temperature, + 15ug
HA H1N1 strain, 10 min magnetic stirring at room temperature, + 15ug HA H3N2 strain,
10 min magnetic stirring at room temperature, + 17.5ug HA B strain, 15 min magnetic
stirring at room temperature, + 250ul SB62 emulsion for the full dose AS03 or 125l SB62
emulsion for the 1/2 dose AS03 or 50ul SB62 emulsion for the 1/5 dose AS03, 15 min
magnetic stirring at room temperature. The formulations are injected within the hour

following the end of their preparation.

VII1.1.3. Read-outs (Table 20)

The humoral immune response to vaccination was measured before intranasal priming

(day 0), before immunization (day 28) and 14 days after immunization (10 pigs/group).

Serum samples were tested by the haemagglutination inhibition (HI) test.

Table 20
Read-out Timepoint Sample type Analysis method
Humoral response DO, D28, D42 Sera IHA

VIII.2. Results and conclusions

VIII.2.1. Humoral immunity

Results are presented in Figure 12. Whatever the dilution of the adjuvant, AS03
adjuvanted trivalent split formulations induced a stronger HI response to all strains than
the plain trivalent formulation in this model of homologous priming, although statistical
significance was not always reached for all three strains. An adjuvant dose effect was
observed with slight differences from strain to strain. For less immunogenic strains such
as B/Shangdong, only the trivalent split vaccine adjuvanted with a full dose of AS03 was

significantly different from the plain vaccine. In contrast to trivalent split vaccine
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Example IX - Preclinical evaluation of adjuvanted and non-adjuvanted split trivalent
or quadrivalent (containing a second B strain) vaccines in naive and primed
C57BI/6 mice

IX.1. Experimental design and objective

Experiments in naive and primed mice were performed in order to evaluate the increase
in the humoral immune response induced by influenza split trivalent or quadrivalent
(containing a second B strain) vaccines formulated with this oil-in-water emulsion adjuvant
(ASO03 or AS03 half dose). Phylogenic analysis of the HA genes of recently isolates
influenza B viruses demonstrated that since the mid 1980s, this gene has evolved into two
antigenically distinct lineages represented by B/Victoria/2/87-like and B/Yamagata/16/88-
like viruses. These experiments evaluated the impact of the presence of a second B strain
in the quadrivalent influenza vaccine (QIV) on the humoral immune response compared to

the response induced by the trivalent influenza vaccine (TIV).

1X.1.1. Treatment/group (Table 21)

These experiments were performed by using groups of 10 adult female C57Bl/6 naive

mice or mice primed with heterologous strains compared to vaccine strains.

Naive mice were immunized on days 0 and 28 with trivalent or quadrivalent influenza
vaccine candidate intramuscularly in a total volume of 1000 pl.

Primed mice received first an intranasal administration (20 ul volume) on day 0 with
trivalent whole, formalin-inactivated influenza virus (5 pg HA for each strain). Priming
strains consisted of drift variants (5 pg HA whole inactivated H1N1 A/Beijing/262/95,
H3N2 A/Wellington/1/04 and B/Brisbane/32/02) to those included in the vaccine. Twenty-
eight days later, the mice were vaccinated with a single dose of the vaccine candidate
intramuscularly in a total volume of 100 pl.

Mice were immunized with formulations containing TIV or QIV alone (plain vaccine) or
formulations containing TIV or QIV iadjuvanted with different doses of AS03 (full or half
(1/2)). The strains used for the immunizations included H1N1 A/New Caledonia/20/99,
H3N2 A/Wisconsin/52/05 and B/Shangdong/7/97 (B/Victoria lineage included in both TIV
and QIV) and for the QIV vaccine also B/Jiangsu/10/03 (B/Yamagata lineage included
only in QIV) (1.5 pg/strain corresponding to1/10™ of the human dose).
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Group Antigen / Formulation Antigen dose
1 TIV Plain (non-adjuvanted) 1.5 g

2 TIV AS03 1.5 ug

3 TIV AS03/2 1.5 ug

4 QIV Plain (non-adjuvanted) 1.5 ug

5 QlV AS03 1.5 ug

6 QlV AS03/2 1.5 ug

7 PBS

IX.1.2. Preparation of the vaccine formulations

TIV plain (non-adjuvanted)
Preparation of a 100ul dose:
10 fold concentrated PBS and a premixture of Tween 80, Triton X-100 and VES

(quantities taking into account the detergents present in the strains) are added to water for

injection. The final concentrations are 354 ug/ml for Tween 80, 52 ug/ml for Triton X-100,
47.37 ug/ml for VES in the formulation. After 5 min magnetic stiring, 1.5 ug of each strain
(H1N1, H3NZ2, B strains) are added with 10 min magnetic stirring at between each
addition. The formulation is then stirred for 15 min. The pH is checked. Injections occur
within the hour following the end of the formulation.

TIV AS03 or AS03 1/2

Preparation of a 100ul dose:

10 fold concentrated PBS and a premixture of Tween 80, Triton X-100 and VES

(quantities taking into account the detergents present in the strains) are added to water for

injection. The final concentrations are 354 ug/ml for Tween 80, 52 ug/ml for Triton X-100,
47.37 pug/ml for VES in the formulation. After 5 min magnetic stiring, 1.5 g of each strain
(H1N1, H3NZ2, B strains) are added with 10 min magnetic stirring at between each
addition. After 15 min magnetic stirring, 25 pl or 12.5 yl of SB62 emulsion is added.

The formulation is then stirred for 15 min. The pH is checked. Injections occur within the
hour following the end of the formulation.

QIV plain (non-adjuvanted)

Preparation of a 100ul dose:
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injection. The final concentrations are 472 ug/ml for Tween 80, 69.44 ug/ml for Triton X-
100, 63.16 pg/ml for VES in the formulation. After 5 min magnetic stiring, 1.5 ug of each
strain (H1N1, H3NZ2, 2 B strains) are added with 10 min magnetic stirring at between each
addition. The formulation is then stirred for 15 min. The pH is checked. Injections occur
within the hour following the end of the formulation.

QIVASO3 or AS03 1/2

Preparation of a 100ul dose:

10 fold concentrated PBS and a premixture of Tween 80, Triton X-100 and VES

(quantities taking into account the detergents present in the strains) are added to water for

injection. The final concentrations are 472 ug/ml for Tween 80, 69.44 ug/ml for Triton X-
100, 63.16 pg/ml for VES in the formulation. After 5 min magnetic stiring, 1.5 ug of each
strain (H1N1, H3NZ2, 2 B strains) are added with 10 min magnetic stirring at between each
addition. After 15 min magnetic stirring, 25 pl or 12.5 yl of SB62 emulsion is added.

The formulation is then stirred for 15 min. The pH is checked. Injections occur within the

hour following the end of the formulation.

[X.1.3. Read-outs (Table 22)

In naive mice, the humoral immune response was measured measured 28 days after the

first immunization (D28 Post-l) and 21 days after the second immunization (D21 Post-Il) in
10 mice per group by hemagglutination inhibition assay (Figure 13).
In primed mice, the humoral immune response was measured measured 28 days after the
priming (Day 28 Post-Prim) and 21 days after the single immunization (D21 Post-Imm) in
10 mice per group by hemagglutination inhibition assay (Figure 14).
In order to simplify and to focus on the objective of this experiment, only the humoral

immune responses induced against the B strains were described.

Table 22
Read-out Timepoint Sample type Analysis method
Humoral response Days 28 and 49 Sera HI titers

IX.2. Results

[X.2.1. Humoral immune response in naive mice: Hl titers.

102



10

15

20

25

30

35

191 178 93.2 88.6 96.3 58.6 49.8 68.9 <10.0 2560.0

Pl (D21) 191 190 99.5 97.1 100 147.1 129.1 167.6 <10.0
WQ®8/12893NA7S03_1_2 PRE 191 180 94.2 89.9 97.1 SBCTEBHN054614

63.2 <10.0 640.0 Pl (D21) 192 192 100 98.1 100 163.1

s A 3500 OB e e
coriB®ed ODthe8edpcb8O obbfathed il Acelmmunized with the non-adjuvanted influenza
split vaccines (Figure 13, A and B).

Whatever the adjuvant (ASO3 or AS03/2), naive mice immunized with the adjuvanted TIV
or the adjuvanted QIV induced similar HI titers against B/Shangdong/7/97 (B/Victoria-like
virus included in both TIV and QIV) (Figure 13; A).

Whatever the adjuvant (AS03 or AS03/2), naive mice immunized with the adjuvanted QIV
induced higher HlI titers against B/Jiangsu/10/03 (B/Yamagata-like virus only included in
QIV) compared to the absence of HI titers observed in naive mice immunized with the
adjuvanted TIV (Figure 13; B).

[X.2.2. Humoral immune response in primed mice: HI titers.

Mice primed with a B/Victoria-like virus and immunized with adjuvanted influenza split
vaccines induced higher HI titers compared to the response obtained in mice immunized
with the non-adjuvanted influenza split vaccines (Figure 14, A and B).

Whatever the adjuvant (AS03 or AS03/2), mice primed with a Victoria-like virus and
immunized with the adjuvanted TIV or the adjuvanted QIV induced similar HI titers against
the B/Shangdong/7/97 virus (B/Victoria-like virus included in both TIV and QIV) (Figure
14; B).

Whatever the adjuvant (AS03 or AS03/2), mice primed with a Victoria-like virus and
immunized with the adjuvanted QIV induced higher Hl titers against B/Jiangsu/10/03
(B/Yamagata-like virus only included in QIV) compared to the absence of HI titers

observed in naive mice immunized with the adjuvanted TIV (Figure 14; B).

IX.3. Summary of results and conclusions

Naive mice, or mice primed with a B/Victoria-like virus, immunized with the adjuvanted
(AS03 or AS03/2) TIV or QIV vaccine showed cross-reactivity against the homotypic
B/Victoria-like virus included in the vaccine or a hetrosubtypic virus belonging to the same
B/Victoria lineage. Naive mice, or mice primed with a B/Victoria-like virus, immunized with
the adjuvanted (AS03 or AS03/2) TIV vaccine did not show any cross-reactivity against a
hetrosubtypic virus belonging to another lineage (B/Yamagata-like virus in this example)

compared to the B virus included in the vaccine.

These experiments demonstrated that a second B strain and the adjuvant (AS03 or
AS03/2) are needed in order to induce a cross-reaction against a B virus belonging to
both B/Victoria- and B/Yamagata-lineages.
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containing a split influenza antigen preparation and various doses of AS03
adjuvant (Flu-LD-012)

X.1. Introduction

A phase Il, controlled, randomized, single blind study was conducted in an adult
population aged 18-64 years old in 2007 in order to evaluate the immunogenicity, safety
and reactogenicity of the GlaxoSmithKline Biologicals low dose influenza candidate
vaccine (i.e. containing 5ug HA per strain) with various doses of AS03 adjuvant,
administered intramuscularly, compared to Fluarix™ (GlaxoSmithKline Biologicals) used

as a reference.

X.2. Study design

Five groups of subjects (200 per group) in parallel received the following vaccines IM:

- FluLD1/1: 5 ug HA/strain of flu vaccine adjuvanted with 1/1 dose of AS03

- FluLD1/2: 5 ug HA/strain of flu vaccine adjuvanted with 1/2 dose of AS03

- FluLD1/4: 5 ug HA/strain of flu vaccine adjuvanted with 1/4 dose of AS03

- FluLD1/8: 5 ug HA/strain of flu vaccine adjuvanted with 1/8 dose of AS03

- one group of 200 subjects receiving one full dose of Fluarix™ 15 ug HA/strain

Schedule: one IM injection of influenza vaccine at day 0, blood sample collection at day 0,

day 21, and day 180 post vaccination.

The standard trivalent split influenza vaccine - Fluarix™ used in this study, is a
commercial vaccine from the year 2007/2008 Northern Hemisphere developed and

manufactured by GlaxoSmithKline Biologicals.

X.2. Study Objectives

X.2.1. Primary objective: immunogenicity

To demonstrate the immunological non-inferiority (GMT) of the low dose influenza vaccine
adjuvanted with AS03 (1/1, 1/2, 1/4, 1/8 dose of AS03) versus Fluarix 21 days following
vaccination in all subjects.

Observed variable:

+ At days 0 and 21: serum haemagglutination-inhibition (HI) antibody titre, against each of

the three vaccine strains, in all subjects.
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X.2.2. Secondary objectives

* To assess the humoral immune response in terms of antihaemagglutinin (HI) antibody
titres elicited by the low dose influenza vaccine adjuvanted with AS03 (1/1, 1/2, 1/4, 1/8
dose of AS03) and by Fluarix 21 days following vaccination in all subjects.

» To assess the persistence of HI antibodies of the low dose influenza vaccine adjuvanted
with AS03 (1/1, 1/2, 1/4, 1/8 dose of AS03) and by Fluarix 180 days following vaccination
in all subjects.

» To assess the cell-mediated immune response induced by the low dose influenza
vaccine adjuvanted with AS03 (1/1, 1/2, 1/4, 1/8 dose of AS03) and Fluarix in terms of
frequency of influenza-specific CD4/CD8 T lymphocytes, at Day 0, 21 and 180 in a subset
of subjects.

» To assess the humoral immune response in terms of neutralising antibody titres induced
by the low dose influenza vaccine adjuvanted with AS03 (1/1, 1/2, 1/4, 1/8 dose of AS03)
and Fluarix at Day 0, 21 and 180 in a subset of subjects.

» To assess the safety and reactogenicity of the low dose influenza vaccine adjuvanted
with AS03 (1/1, 1/2, 1/4, 1/8 dose of AS03) and Fluarix during the entire study period in all
subjects (follow-up of solicited symptoms during 7 days, follow-up of unsolicited
symptoms during 21 days, follow-up of serious adverse events and medically significant

conditions during 6 month).

Observed variables for the humoral response:
» At day 0, 21 and 180: serum haemagglutination-inhibition (HI) antibody titre, against
each of the three vaccine strains, in all subjects.
+ At days 0, 21 and 180: neutralising antibody titres, tested separately against each of the
three influenza virus strains represented in the vaccine, in a subset of subjects.
Derived variables:
+ Geometric mean titres (GMTs) of HI antibody titres at days 0, 21 and 180
» Seroconversion rates” at day 21
» Seroconversion factors** at day 21
+ Seroprotection rates** at days 0 and 21
* Seroconversion rate is defined as the percentage of vaccinees who have either a
prevaccination titre < 1:10 and a post-vaccination titre = 1:40 or a pre-vaccination titre =
1:10 and at least a four-fold increase in post-vaccination titre.
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- Frequency of cytokine-positive CD4/CD8 cells per 10° in tests producing at least two
different signal molecules (IL-2, IFN-y, TFN-a and CD40L).

- Frequency of cytokine-positive CD4/CD8 cells per 10° in tests producing at least CD40L
and another signal molecule (IL-2, IFN-y, TFN-a).

- Frequency of cytokine-positive CD4/CD8 cells per 10° in tests producing at least IL-2
and another signal molecule (CD40L, IFN-y, TFN-a).

- Frequency of cytokine-positive CD4/CD8 cells per 10° in tests producing at least TFN-a
and another signal molecule (IL-2, IFN-y, CD40L).

- Frequency of cytokine-positive CD4/CD8 cells per 10° in tests producing at least IFN-y
and another signal molecule (CD40L, IL-2, TFN-a).

Derived variables

* For each test, geometric mean (GM) of specific influenza CD4/CD8 T lymphocytes at
day 0, 21, 180.

X.2.3. Further objectives:

» To assess the humoral immune response in terms of vaccine heterologous Hl titres

(serum haemagglutinationinhibition (HI) antibody titer, against drifted strains), at Day 0, 21
and 180 in a subset of subjects.

» To assess humoral immune response in terms of vaccine heterologous neutralising
antibody titres (cross-reactive influenza specific virus strains (drifted strains)), at Day 0, 21
and 180 in a subset of subjects.

» To assess the CMI response in terms of frequency of cross-reactive influenza specific
CD4/CD8 T lymphocytes (heterologous strains) (drifted strains or conserved influenza
epitopes), at Day 0, 21 and 180 in a subset of subjects.

The derived variables and criteria (seroprotection, seroconversion rates, and

seconversion factors) are as described above.

X.3. Vaccine composition and administration

X.3.1. Vaccine preparation
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The vaccine contains the following residuals that are derived from the manufacturing
process of the drug substance: thimerosal, ovalbumin, sucrose, formaldehyde and sodium
deoxycholate, and residual levels of thimerosal (< 1 ug per dose) from the early stages of
the manufacturing process. The production of the three monovalent bulks of inactivated
split virion antigens is performed following the manufacturing process of the commercial
Fluarix™ vaccine. It is done as explained in section 111.4.1.2. Splitting is carried out with

sodium deoxycholate prior to the inactivation step, which is performed with formaldehyde.

X.3.2. Vaccine composition
One dose of FIuLD (full, half dose, 1/4 dose or 1/8 dose of AS03) corresponds to 0.5 ml.

The composition is provided in Table 23. The HA content per dose is about 5 ug for all

formulations, the sole difference being the amount of AS03 present in the final

containers.

Table 23 Composition of AS03 adjuvanted low dose influenza vaccine
Component Quantity per dose (0.5 ml)
Inactivated split virions
- A/Solomon Islands/03/2006 (IVR-145) 5.0 ugHA
- A/Wisconsin/67/2005 (H3N2) 5.0 ug HA
NYMCX-161B 5.0 ug HA
- B/Malaysia/2506/2004
Adjuvant Full dose | Half dose | 1/4 dose | 1/8 dose
- SB62 emulsion (Total Volume) 0250mL | 0.125mL | 0.0625mL | 0.0.31 mL
* squalene 10.70mg | 5.35mg 2.675mg 1.337mg
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194 33 17.0 12.0 23.1 Pl (D21) 194 158 81.4 75.2 86.7
A525_1_2 PRE 192 44 22.9 17.2 29.5 Pl (D21) 192 169

wW@008/1823% 92.3 A525_1_1 PRE 193 23 11.9 7.7 BGI/BP2008/054614
Pl (D21) 193 172 89. 1 83 8 93.1 A550_1_4 PRE 192 22

+1—5—7 09 1CA n—/—/§ Q1

too e BANCSY 758y '59 by o f.whg 15mg
0 ysor ate 869%%%% 80 26 13.8 8% gD21 21 mg 0.6 mg
PBS mod ad 0. 250 mL
Excipients (target value)
Polysorbate 80 (Tween-80) 0.40 mg
Octoxynol 10 (Triton® X-100) 0.05mg
alpha-Tocopheryl hydrogen succinate | 0.05 mg
Sodium chloride 4 mg
Magnesium chloride 0.03 mg
Disodium phosphate 1.30 mg
Potassium dihydrogen phosphate 0.19mg
Potassium chloride 0.10 mg
Water for injection ad 0.50 mL

Abbreviations: HA = Haemagglutinin; The total content in Polysorbate 80 corresponds to 4.972 mg
per dose when ASQ3 full dose is used, and 2.547 mg per dose when ASQ3 half dose is used.

X.3.3. Preparation of the vaccine compositions with AS03 adjuvant

Antigen preparation (“intermediate bulk”): Tween 80, Triton X-100 and VES are added to
PBS mod Na/K (132.7 mM NacCl, 2.7 mM KClI, 1.1 mM MgCl,, 7.26 mM Na,HPO,, 2.72
mM KH,PO,, pH 7.2) in such quantities than final concentrations in the intermediate bulk
were, respectively, of 952.5 pg/mL, 130.9 yg/ml and 119.1 pyg/mL. After 15 to 45 minutes
stirring, 35.71 pug HA per ml of each strain H1N1, 36.90 pg/mL strain H3N2 and 39.29 ug
HA per ml of B strain are added.

Adjuvanted vaccine: PBS mod Na/K (132.7 mM NacCl, 2.7 mM KCI, 1.1 mM MgCl,, 7.26
mM Na,HPO,, 2.72 mM KH,PO,, pH 7.2) is added to water for injection to achieve a final
volume of 0.5 mL per human dose. After 15 to 45 min stirring, a volume of the so called
“‘intermediate bulk” is added and mixed for 15-45 min. Then a PBS mod 20 x concentrated
(2.74 M NaCl, 54 mM KCI, 142.8 mM Na2HPO4, 26 mM KH2PO4, pH 6.8) is added and
mixed for 15 to 45 min. This PBS mod 20 x concentrated as the same composition than
AS03 emulsion and amount added is function of the AS03 dose and is calculated to keep
the ionic composition of vaccine constant while the emulsion content is reduced. Finally
the required among of emulsion is added (31.25 or 62.5 or 125 or 250 ul / dose) and

mixed for 15 to 45 minto reach the final target values illustrated in Table 23.

X.4. Immunogenicity results — Humoral immune response

X.4.1 HI Geometric mean titres (GMT)

The GMT'’s for HI antibodies with 95% CI are shown in Table 24 and Figure 15. The
GMT’s for HI antibodies with 95% per age group (18-49y and 50-64y) are shown in Table
25.
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>=10 1/DIL GMT

95% Cl 95% Cl

Antibody |Group |Timing [N |n % LL UL |value LL |UL Min |Max

A/Solomon |FluLD11 |PRE 187 194 50.3 429 |57.6 |13.0 |10.9 155 |<10.0 |905.0

PI(D21) 187 187 100 |98.0 |100 |203.2 |171.7 |240.3 [10.0 |5120.0

FluLD12 |PRE 189 183 439 36.7 51.3 |123 [10.2 14.8  |<10.0 |1280.0

PI(D21) |189 185 (97.9 94.7 199.4 |155.8 |128.2 |189.4 |<10.0 2560.0

FluLD14 |PRE 190 84 442 37.0 516 129 [10.6 158 |<10.0 |1280.0

PI(D21) 190 186 979 94.7 199.4 |164.9 137.6 |197.8 |<10.0 2560.0

FluLD18 |PRE 192 100 521 44.8 59.3 [14.9 123 [18.2 |<10.0 640.0

PI(D21) 192 187 974 194.0 199.1 1511 [124.7 |183.1 |<10.0 |3620.0

Fluarix |PRE 185|106 |57.3 49.8 |64.5 |151 125 [18.2 |<10.0 640.0

PI(D21) |185 183 [98.9 196.1 199.9 |191.0 |158.5|230.2 |<10.0 |3620.0

A/Wisconsi |FIuLD11 |PRE 187 142 |75.9 69.2 181.9 |294 |23.8 364 [<10.0 |1280.0
n

PI(D21) |187 187 100 |98.0 |100 |380.1 |321.3 |449.8 [14.0 |5120.0

FluLD12 |PRE 189 141 746 67.8 |80.6 |30.0 243 37.2 |<10.0 |1280.0

PI(D21) |189 188 [99.5 971 100 |326.4 275.6 |386.7 |<10.0 5120.0

FluLD14 |PRE 190 141 742 674 |80.3 |29.9 245 36.5 |<10.0 640.0

PI(D21) |190 188 [98.9 196.2 99.9 |319.9 |270.0 379.1 |<10.0 20480.0

FluLD18 |PRE 192 149 776 |[71.0 833 |27.2 226 |32.8 |<10.0 |905.0

PI(D21) 192 191 199.5 971 100 |273.9 |232.0 323.3 |<10.0 |5120.0

Fluarix |PRE 185155 183.8 |77.7 188.8 |37.4 |30.2 464 |<10.0 |1280.0

PI(D21) |185 185 100 |98.0 |100 |335.3 |286.2 |392.7 |20.0 |5120.0

B/Malaysia FluLD11 |PRE 187 142|759 69.2 181.9 258 |21.3 31.3  |<10.0 |2560.0

PI(D21) |187 187 100 |98.0 |100 |225.8 |195.3 |261.1 |20.0 |2560.0

FluLD12 |PRE 189 145 |76.7 |70.0 1825 |27.3 |22.6 329 |<10.0 |3620.0

PI(D21) |189 188 [99.5 97.1 100 |246.1 210.9 |287.2 |<10.0 |3620.0

FluLD14 |PRE 190 138 726 65.7 |78.8 |22.6 |18.8 271 |<10.0 |1280.0

PI(D21) |190 188 [98.9 196.2 |99.9 |195.5 [165.1 231.4 |<10.0 2560.0

FluLD18 |PRE 192 142 |74.0 167.1 180.0 |23.2 [19.5 27.8 |<10.0 |1280.0

PI(D21) 192 188 979 194.8 199.4 |171.2 144.2 |203.2 |<10.0 |5120.0

Fluarix |PRE 185139 751 683 |81.2 |27.0 |22.2 32.7 |<10.0 |1280.0

PI(D21) |185 183 [98.9 96.1 199.9 |217.8 [184.3 |257.4 [<10.0 |3620.0

FluLD11 = 5ug HA/strain with 1/1 dose AS03; FIULD12 = 5ug HA/strain with 1/2 dose AS03; FluLD14 = 5g
HA/strain with 1/4 dose AS03; FIuLD18 = 5ug HA/strain with 1/8 dose AS03; Fluarix = Fluarix (15ug
HA/strain)

N = Number of subjects with available results

n/% = number/percentage of seropositive subjects (HI titer >= 1:10)

95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

GMT = Geometric Mean antibody Titer; PRE = Pre-vaccination at day 0; MIN/MAX = Minimum/Maximum
PI(D21) = Post-vaccination at Day 21

Table 25 - Seropositivity rates and GMTs for HI antibody titer at d0 and d21 by age
category

>=10 1/DIL GMT

| 95% Cl | 95% Cl
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Min

Max

A/Solomon

18-49y

FluLD11

PRE

129

68

52.7

43.7

61.6

14.7

11.7

18.5

<10.0

905.0

PI(D21)

129

129

100

97.2

100

271.6

224.5

328.5

10.0

5120.0

FluLD12

PRE

128

58

45.3

36.5

54.3

14.1

11.0

18.0

<10.0

1280.0

PI(D21)

128

125

97.7

93.3

99.5

195.4

153.3

249.0

<10.0

2560.0

FluLD14

PRE

130

62

41.7

38.9

56.6

15.3

11.7

20.0

<10.0

1280.0

PI(D21)

130

128

98.5

94.6

99.8

205.5

167.0

252.8

<10.0

2560.0

FluLD18

PRE

132

73

55.3

46.4

64.0

17.2

13.4

22.0

<10.0

640.0

PI(D21)

132

130

98.5

94.6

99.8

195.7

156.2

245.1

<10.0

3620.0

Fluarix

PRE

130

70

53.8

44.9

62.6

15.1

12.0

19.2

<10.0

640.0

PI(D21)

130

128

98.5

94.6

99.8

247.6

197.7

310.0

<10.0

3620.0

50-64y

FluLD11

PRE

58

26

44.8

31.7

58.5

9.9

7.8

12.5

<10.0

113.0

PI(D21)

58

58

100

93.8

100

1065

80.5

141.0

10.0

905.0

FluLD12

PRE

61

25

41.0

28.6

54.3

9.3

74

11.8

<10.0

80.0

PI(D21)

61

60

98.4

91.2

100

9.9

71.9

130.8

<10.0

1810.0

FluLD14

PRE

60

22

36.7

246

50.1

9.0

7.1

114

<10.0

160.0

PI(D21)

60

58

96.7

88.5

99.6

1025

73.2

143.4

<10.0

1280.0

FluLD18

PRE

60

27

45.0

32.1

58.4

11.0

8.1

14.8

<10.0

453.0

PI(D21)

60

57

95.0

86.1

99.0

85.6

61.7

118.8

<10.0

1280.0

Fluarix

PRE

95

36

65.5

514

77.8

14.9

11.2

19.9

<10.0

226.0

PI(D21)

95

95

100

93.5

100

103.5

77.9

137.3

20.0

2560.0

A/Wisconsi
n

18-49y

FluLD11

PRE

129

98

76.0

67.7

83.1

28.7

22.2

371

<10.0

1280.0

PI(D21)

129

129

100

97.2

100

360.1

294.7

440.1

14.0

5120.0

FluLD12

PRE

128

95

74.2

65.7

81.5

31.2

23.9

40.6

<10.0

1280.0

PI(D21)

128

127

99.2

95.7

100

335.0

271.4

4134

<10.0

5120.0

FluLD14

PRE

130

9

76.2

67.9

83.2

32.1

25.2

41.0

<10.0

640.0

PI(D21)

130

130

100

97.2

100

334.8

276.0

406.1

10.0

20480.0

FluLD18

PRE

132

105

79.5

.7

86.1

21.7

22.2

34.5

<10.0

905.0

PI(D21)

132

131

99.2

95.9

100

273.2

223.8

333.6

<10.0

3620.0

Fluarix

PRE

130

106

81.5

73.8

87.8

34.0

26.6

434

<10.0

1280.0

PI(D21)

130

130

100

97.2

100

360.7

299.2

434.8

20.0

5120.0

50-64y

FluLD11

PRE

58

44

75.9

62.8

86.1

31.1

20.9

46.4

<10.0

1280.0

PI(D21)

58

58

100

93.8

100

428.8

312.7

587.9

20.0

2560.0

FluLD12

PRE

61

46

75.4

62.7

85.5

27.8

19.2

40.2

<10.0

640.0

PI(DAY
21)

61

61

100

94.1

100

309.2

231.0

413.9

20.0

5120.0

FluLD14

PRE

60

42

70.0

56.8

81.2

256

17.9

36.6

<10.0

640.0

PI(D21)

60

58

96.7

88.5

99.6

290.0

205.5

409.1

<10.0

2560.0

FluLD18

PRE

60

44

73.3

60.3

83.9

26.2

18.3

37.6

<10.0

640.0

PI(D21)

60

60

100

94.0

100

275.3

202.4

374.4

10.0

5120.0

Fluarix

PRE

95

49

89.1

77.8

95.9

47.1

30.4

72.9

<10.0

1280.0

PI(D21)

95

95

100

93.5

100

282.0

208.9

380.6

40.0

2560.0

B/Malaysia

18-49y

FluLD11

PRE

129

101

78.3

70.2

85.1

26.3

20.8

33.4

<10.0

2560.0

PI(D21)

129

129

100

97.2

100

281.2

237.9

332.4

40.0

2560.0

FluLD12

PRE

128

98

76.6

68.3

83.6

271.2

21.5

344

<10.0

3620.0

PI(D21)

128

128

100

97.2

100

335.9

283.3

398.3

28.0

3620.0

FluLD14

PRE

130

%

72.3

63.8

79.8

22.7

18.2

28.2

<10.0

640.0

PI(D21)

130

128

98.5

94.6

99.8

2191

179.8

266.9

<10.0

2560.0

FluLD18

PRE

132

95

72.0

63.5

79.4

23.9

19.1

30.0

<10.0

1280.0

PI(D21)

132

130

98.5

94.6

99.8

203.5

166.7

248.5

<10.0

5120.0
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Antibody |Sub- [Group |[TimingN |n [% |LL |UL |value [LL [UL [Min [Max

Fluarix |PRE  |130 |98 |754 |67.1/825274 |21.7 [344 |<10.0 |453.0
PI(D21) [130 129 [99.2 |95.8/100 |250.9 |206.9 |304.3 |<10.0 |2560.0

50-64y |FluLD11 |PRE |58 |41 |70.7 |57.3/81.924.8 |17.7 |34.7 |<10.0 [320.0
PI(D21)58 |58 |100 93.8/100 |138.6 |108.1 |177.6 |20.0 [1280.0
FluLD12 |PRE |61 |47 [77.0 1645/86.8/27.5 [19.9 [37.8 |<10.0 |640.0
PI(D21) |61 160 |984 91.2/100 |128.1 (99.3 |165.1 |<10.0 [1280.0
FluLD14 |PRE |60 |44 |73.3 |60.3/83.9224 159 [31.6 |<10.0 |1280.0
PI(D21) 160 |60 |100 |94.0/100 |152.7 |110.9 |210.3 |10.0 |2560.0
FluLD18 |PRE |60 |47 |78.3 |65.8/87.9121.8 |16.2 [29.2 |<10.0 |453.0
PI(D21) 160 58 |96.7 |88.5/99.6/117.0 |85.4 |160.3 |<10.0 |1810.0
Fluarix |PRE |55 |41 |74.5 |61.0/85.326.0 |18.0 |37.6 |<10.0 |1280.0
PI(D21)|55 |54 ]98.2 |90.3/100 |155.9 |113.0 |215.0 |<10.0 |3620.0

Intermediate conclusion

For A/Solomon Island (H1N1) GMTs were in the same range for all study groups. All
adjuvanted groups are non-inferior to the Fluarix group for all strains and all age
categories. For A/Wisconsin (H3N2), a trend for a decreased immune response with
decreasing AS03 concentration was shown with no statistically significant difference. For
B/Malaysia, a trend for a decreased immune response with decreasing ASO03
concentration was also shown but the only statistically significant difference was shown
between GMT induced with FluLD1/2 and FluLD1/8 for this strain (see Figure 15).

Similar results were seen when data were analysed by age group. For B/Malaysia
however, GMT induced with FIuLD1/2 was statistically significantly higher than with
FluLD1/4 in the younger age group (18-49y).

X.4.2 Seroconversion factors of anti-Hl antibody titres, seroprotection rates and

seroconversion rates (correlates for protection as established for influenza vaccine in

humans)

Results are presented in Tables 26 and 26 - Figure 16 for seroprotection rates, Tables 28

and 29 - Figure 17A and 17B for seroconversion rates and Tables 30 and 31 - Figure 17

for conversion factors.

Table 26 - Seroprotection rates (SPR) for Hl antibody titer at DO and D21

SPR
95% Cl
Vaccine strain Group Timing N n % LL UL
A/Solomon FluLD11 PRE 187 145 241 181 |30.8
PI(DAY21)|187  [177  194.7 [90.4 |97.4
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138 72.3 65.3 78.5 Pl (D21) 191 183 95.8 91.9 98.2
AS03_1 2 PRE 191 140 73.3 66.4 79.4 Pl (D21) 192 183
W@B0081%D38 97.8 AS03_1 1 PRE 189 138 73.0 66.HCT/BPD8/054614

P (D21) 189 184 97.4 93.9 99.1 AS25 1 4 PRE 194 148

763697821 PHB21)—194—18796+4 92$I:7 985

AS251 2 PRE192156 813750865 PHCE 1439)\.)0/%?4
Vaccine strain Group Timing N n % LL UL

FluLD12 PRE 189 46 243 |184 (311
PI(DAY21)|189 170  189.9 [84.7 |93.8
FluLD14 PRE 190 143 226 |16.9 |29.2
PI(DAY21)|190 169  188.9 [83.6 |93.0
FluLD18 PRE 192 |52 271 1209 [34.0
PI(DAY21)|192 166  186.5 [80.8 [91.0
Fluarix PRE 185 |50 27.0 120.8 [34.0
PI(DAY21)|185 172 193.0 |88.3 |96.2

A/Wisconsin FluLD11 PRE 187 190 48.1 |40.8 |55.5
PI(DAY21)|187 183  197.9 [946 [99.4
FluLD12 PRE 189 90 476 |40.3 |55.0
PI(DAY21)|189 186 1984 (954 |99.7
FluLD14 PRE 190 |96 50.5 |43.2 |57.8
PI(DAY21)|190 185 974 [94.0 |99.1
FluLD18 PRE 192 91 474 |40.2 |54.7
PI(DAY21)|192 184 1958 [92.0 |98.2
Fluarix PRE 185 195 514 143.9 |58.8
PI(DAY21)|185 183  198.9 [96.1 [99.9

B/Malaysia FluLD11 PRE 187 |80 428 |356 |50.2
PI(DAY21)|187 [183  197.9 [94.6 [99.4
FluLD12 PRE 189 |88 466 [39.3 |53.9
PI(DAY21)|189  [186 1984 [954 [99.7
FluLD14 PRE 190 |81 426 355 |50.0
PI(DAY21)|190  [180  194.7 |90.5 [97.4
FluLD18 PRE 192 |86 448 (376 |52.1
PI(DAY21)|192  [180  193.8 [89.3 [96.7
Fluarix PRE 185 |88 476 |40.2 |55.0
PI(DAY21)|185 178 196.2 (924 |98.5
FluLD11 = 5ug HA/strain with 1/1 dose AS03

FluLD12 = 5ug HA/strain with 1/2 dose AS03

FluLD14 = 5ug HA/strain with 1/4 dose AS03

FluLD18 = 5ug HA/strain with 1/8 dose AS03

Fluarix = Fluarix (15ug HA/strain)

Seroprotection rate defined as the percentage of vaccinees with a serum Hl titre > 1:40

N = Number of subjects with pre- and post-vaccination results available

n/% = Number/percentage of seroprotected subjects

95% CI = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

PRE = Pre-vaccination at day 0; PI(DAY21) = Post-vaccination at Day 21

Table 27 - Seroprotection rates (SPR) for HI antibody titer at DO and D21 by age
category

SPR
95% ClI
Vaccine strain Sub-group |Group Timing |N n % LL UL
A/Solomon 18-49y FluLD11 PRE 129 136 279 1204 [36.5

PI(DAY21)|129 127 1984 (945 |99.8
FluLD12 PRE 128 35 273 |19.8 |35.9
PI(DAY21)|128 117 1914 [85.1 |95.6
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186 96.9 93.3 98.8 AS25_1_1 PRE 193 149 77.2 70.6
82.9 Pl (D21) 193 192 99.5 97.1 100 AS50_1_4 PRE 192
WA 3MS/I2&949 65.5 78.6 Pl (D21) 192 182 94.8 90. BCPEPH08/054614

AS50 1 2 PRE 189 145 76.7 70.0 82.5 Pl (D21) 189 184

974939991t Fu ELBbPRE 187144 7+ 0 763 82%$

DI /£ N1\ 100 102 O7 12 02 O 001 Clyy VNI DPE 107

1 \LJLJ.} 100 100 Ji. O Jo. J JJIJ. 1 1 U_II\I\J N 1LJ7 95% CI
Vaccine strain Sub-group |Group Timing |N n % LL |UL

FluLD14 PRE 130 135 269 195 |354

PI(DAY21)|130 119 1915 [854 |95.7

FluLD18 PRE 132 143 326 24.7 1413

PI(DAY21)|132 119 190.2 [83.7 |94.7

Fluarix PRE 130 |34 26.2 |18.8 [34.6

PI(DAY21)|130 124 1954 [90.2 |98.3

50-64y FluLD11 PRE 58 9 155 73 274

PIDAY21)[58 |50  |86.2 746 |93.9

FluLD12 PRE 61 11 18.0 94 |30.0

PI(DAY21) |61 53 86.9 758 |94.2

FluLD14 PRE 60 8 133 59 |24.6

PI(DAY21) |60 50 83.3 715 [91.7

FluLD18 PRE 60 9 15.0 71 |26.6

PI(DAY21) |60 47 78.3 165.8 |87.9

Fluarix PRE 55 16 291 176 |42.9

PI(DAY21) |55 48 87.3 755 |94.7

A/Wisconsin 18-49y FluLD11 PRE 129 |62 481 39.2 |57.0

PI(DAY21)|129 127 1984 (945 [99.8

FluLD12 PRE 128 |62 484 395 |574

PI(DAY21)|128 126 1984 (945 |99.8

FluLD14 PRE 130 |68 52.3 434 |61.1

PI(DAY21)|130 128  198.5 [94.6 [99.8

FluLD18 PRE 132 |62 470 38.2 |55.8

PI(DAY21)|132 127  196.2 |91.4 |98.8

Fluarix PRE 130 |66 50.8 141.9 |59.6

PI(DAY21)|130 128  198.5 [94.6 [99.8

50-64y FluLD11 PRE 58 28 483 35.0 |61.8

PIDAY21)[58 |56 1966 88.1 |99.6

FluLD12 PRE 61 28 459 331 |59.2

PI(DAY21) |61 60 984 91.2 100

FluLD14 PRE 60 28 46.7 33.7 160.0

PI(DAY21) |60 57 95.0 186.1 ]99.0

FluLD18 PRE 60 29 483 352 |61.6

PI(DAY21) |60 57 95.0 186.1 ]99.0

Fluarix PRE 55 29 52.7 |38.8 |66.3

PIDAY21)[55 |55 100 1935 |100

B/Malaysia 18-49y FluLD11 PRE 129 |53 411 325 |50.1

PI(DAY21)|129 129 100 [97.2 |100

FluLD12 PRE 128 |59 46.1 37.2 |55.1

PI(DAY21)|128 127 199.2 195.7 |100

FluLD14 PRE 130 |57 438 352 |52.8

PI(DAY21)|130 125 196.2 |91.3 |98.7

FluLD18 PRE 132 61 46.2 375 |55.1

PI(DAY21)|132 128  197.0 924 |99.2

Fluarix PRE 130 |61 46.9 38.1 |55.9

PI(DAY21)|130 126 196.9 [92.3 |99.2

50-64y FluLD11 PRE 58 27 466 333 |60.1

PIDAY21)[58 |54 931 83.3 |98.1

FluLD12 PRE 61 29 475 346 |60.7
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77 39.1 32.2 46.3 Pl (D21) 197 195 99.0 96.4 99.9
Table 37 - SCR for H antibody titer at day 21 (ATP

W@ 0v812898%0r i nmmunogenicity H') SCR 95% CI WD PCT/EP2008/054614
2008/ 128939PCT/ EP2008/ 054614 Vaccine strain G oup N n

]
|

ok—t—UE—A-Setoren—tstands—AS03 1419113369

761+—A503—1—2191+138723 65378 5—A503—11% 3 S 5% €

154 81. 5 75.2 86 7 A525 1 4 194 130.67.0 59.9, 736"
VBRI 5 102 AP B9 g0 B0l 1 10103 e e 2
= 2 120 A7 . . .
71.7.83.8 AS80_1_4 19qrsePSlore 60 [24 1400 [27.6 |535
PIDAY21)]60  [55  [91.7 816 [97.2
FULD18  [PRE 60 25 417 291 [55.1
PIDAY21)[60  [52  [86.7 754 [94.1
Fluarix PRE 55 27 149.1 [354 [62.9
PIDAY21)[55 [52  [945 [84.9 [98.9

same legend as in Table 24

Intermediate conclusion

SPR met CHMP (mean > 70) and FDA criteria (LL of 95% CI > 70) for all groups and all

three strains. SPR were shown to be within the same range for all groups.

Table 28 - Seroconversion rate (SCR) for HI antibody titer at PI(DAY21)

SCR

95% ClI

Vaccine strain Group Timing N n % LL UL
A/Solomon FluLD11 PI(DAY21) |187 154 1824 761 |87.5
FluLD12 PI(DAY21) 189 141 746 67.8 |80.6

FluLD14 PI(DAY21) 190 133 [70.0 62.9 |764

FluLD18 PI(DAY21) 192 119 62.0 54.7 [68.9

Fluarix PI(DAY21) 185 131 |70.8 63.7 |[77.2

A/Wisconsin FluLD11 PI(DAY21) 187 150 |80.2 |73.8 |85.7
FluLD12 PI(DAY21) |189 147 [77.8 [71.2 |83.5

FluLD14 PI(DAY21) 190 142 747 67.9 |80.7

FluLD18 PI(DAY21) 192 142 [74.0 671 [80.0

Fluarix PI(DAY21) 185 118 |63.8 564 |70.7

B/Malaysia FluLD11 PI(DAY21) 187 136 |[72.7 65.7 |79.0
FluLD12 PI(DAY21) 189 127 67.2 60.0 |73.8

FluLD14 PI(DAY21) 190 128 674 60.2 |74.0

FluLD18 PI(DAY21) 192 127 661 |59.0 |72.8

Fluarix PI(DAY21) 185 125 |67.6 60.3 |74.3

FluLD11 = 5ug HA/strain with 1/1 dose AS03; FIULD12 = 5ug HA/strain with 1/2 dose AS03; FluLD14 = 5g

HA/strain with 1/4 dose AS03; FIuLD18 = 5ug HA/strain with 1/8 dose AS03; Fluarix = Fluarix (15ug

HA/strain)

Seroconversion defined as:
For initially seronegative subjects, antibody titre >= 40 1/DIL after vaccination
For initially seropositive subjects, antibody titre after vaccination >= 4 fold the pre-vaccination antibody titre
N = Number of subjects with pre- and post-vaccination results available
n/% = Number/percentage of seroconverted subjects
95% CI = 95% confidence interval, LL = Lower Limit, UL = Upper Limit
PI(DAY21)= Post-vaccination at Day 21

Table 29 - Seroconversion rate (SCR) for HI antibody titer at PI[DAY21) by age

category
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60.1 73.8 A550_1_2 189 146 77.2 70.6 83.0 Flu_ELD
187 99 52.9 45.5 60.3 Flu_YNG 197 135 68.5 61.5 74.9

191 124 64.9 57.7 71.7 A503 1 1 189 141 74.6 67.8
806 A525_1 4 194104 53,646, 360, 8 A525 12 192
1246465743 —A525—1—1 103142 73666879 b g
AGSO 1 4192 330 573 500 G A
Vaccing strain- Sub-group™ |Groip Timing N n % LL [UL
A/Solomon 18-49y FluLD11 PI(DAY21) [129 113 1876 180.6 |92.7
FluLD12 PI(DAY21) |128 96 |75.0 |66.6 |82.2
FluLD14 PI(DAY21) [130 K 70.0 161.3 |77.7
FluLD18 PI(DAY21) [132 84 1636 54.8 |71.8
Fluarix PI(DAY21) [130 101 |77.7 1696 [84.5
50-64y FluLD11 PI(DAY21) |58 41 70.7 |57.3 181.9
FluLD12 PI(DAY21) |61 45 173.8 160.9 |84.2
FluLD14 PI(DAY21) |60 42 170.0 56.8 [81.2
FluLD18 PI(DAY21) |60 35 |58.3 449 [70.9
Fluarix PI(DAY21) |55 30 |54.5 40.6 68.0
A/Wisconsin 18-49y FluLD11 PI(DAY21) [129 104 1806 |72.7 |87.0
FluLD12 PI(DAY21) |128 101 |78.9 |70.8 |85.6
FluLD14 PI(DAY21) [130 97 |746 |66.2 81.8
FluLD18 PI(DAY21) [132 96 |72.7 64.3 |80.1
Fluarix PI(DAY21) [130 89 1685 |59.7 76.3
50-64y FluLD11 PI(DAY21) |58 46 |79.3 66.6 |88.8
FluLD12 PI(DAY21) |61 46 754 162.7 1855
FluLD14 PI(DAY21) |60 45 |75.0 1621 |85.3
FluLD18 PI(DAY21) |60 46 |76.7 64.0 |86.6
Fluarix PI(DAY21) |55 29 |52.7 |38.8 166.3
B/Malaysia 18-49y FluLD11 PI(DAY21) [129 102 791 |71.0 |85.7
FluLD12 PI(DAY21) |128 96 |75.0 |66.6 |82.2
FluLD14 PI(DAY21) [130 93 |71.5 163.0 |791
FluLD18 PI(DAY21) [132 96 |72.7 64.3 |80.1
Fluarix PI(DAY21) [130 94 |72.3 163.8 |79.8
50-64y FluLD11 PI(DAY21) |58 34 586 449 714
FluLD12 PI(DAY21) |61 31 50.8 |37.7 163.9
FluLD14 PI(DAY21) |60 35 |58.3 449 [70.9
FluLD18 PI(DAY21) |60 31 51.7 |38.4 64.8
Fluarix PI(DAY21) |55 31 56.4 |42.3 169.7

same legend as for Table 26

Intermediate conclusion

SCR met CHMP criteria (mean > 40) and FDA criteria (LL of 95% CI > 40) for all study
vaccines and for all 3 strains. A trend for a decreased SCR with decreased AS03 content
was shown except for B/Malaysia (where all results were shown to be within the same
range). For A/Solomon Island, FIuLD1/1 induced a statistically significant higher SCR
compared to FluLD1/8. For all groups, SCR induced by FluLD1/2 and FluLD1/4 were

within the same range.

Table 30 - Seroconversion factor (SCF) for HI antibody titer at D21

SCF

95% Cl

Vaccine strain |Group [Timing [N Value |LL UL
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A550_1_2 189 131 69.3 62.2 75.8 Flu_ELD 187 69 36.9

30.0 44.2 Flu_YNG 197 130 66.0 58.9 72.6 B/ Mal aysi a
WO\Z08/118949 191 47 24.6 18.7 31.3 A503_1 2 191 FGQI/BB208S/054614

31.3 45.5 A503_1 1 189 65 34.4 27.6 41.6 A525 1 4

1944422 7170292 A525—1 21924523417 630. 1
A525-1 1193 79409339482 —AF50_ 1A 12,5026 0
200329 ACCN 1 9 0
Vaccine strain ~ ~ "~ Group~  [Timing [N Value |LL uL
A/Solomon (1/DIL) FluLD11 PI(DAY21)[187 156 127 [19.2
FluLD12  [PI(DAY21)[189 127 102  |15.8
FluLD14  |PI(DAY21)[190 128 101 16.1
FluLD18  [PI(DAY21)[192 10.1 8.0 12.8
Fluarix PI(DAY21) 185 127 199 16.2
A/Wisconsin (1/DIL) FluLD11 PI(DAY21)[187 129 105 |16.0
FluLD12  [PI(DAY21)[189 109 8.9 13.3
FluLD14  [PI(DAY21)[190 107 186 13.2
FluLD18  |PI(DAY21) 192 10.1 8.2 12.3
Fluarix PI(DAY21) 185 9.0 7.2 11.2
B/Malaysia (1/DIL) FluLD11 PI(DAY21) [187 8.7 7.2 10.6
FluLD12  |PI(DAY21)[189 9.0 7.3 11.2
FluLD14 PI(DAY21) 190 8.7 7.0 10.8
FluLD18  |PI(DAY21) 192 74 6.1 8.9
Fluarix PI(DAY21) 185 8.1 6.6 9.9

FluLD11 = 5ug HA/strain with 1/1 dose AS03; FIULD12 = 5ug HA/strain with 1/2 dose AS03; FluLD14 = 5g
HA/strain with 1/4 dose AS03; FIuLD18 = 5ug HA/strain with 1/8 dose AS03; Fluarix = Fluarix (15ug
HA/strain)

N = Number of subjects with pre- and post-vaccination results available

SCF = Seroconversion Factor or geometric mean ratio (mean[log10(POST/PRE)])

95% CI = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

PI(DAY21)= Post-vaccination at Day 21

Table 31 - Seroconversion factor (SCF) for Hl antibody titer at D21 by age category

SCF
95% CI
Vaccine strain Sub-group |Group Timing [N Value |LL UL
A/Solomon (1/DIL) 18-49y FluLD11 PI(DAY21) |129 18.5 14.3 23.8
FluLD12 PI(DAY21) |128 13.9 10.5 18.4
FluLD14 PI(DAY21) [130 13.4 10.1 17.8
FluLD18 PI(DAY21) |132 11.4 8.4 15.4
Fluarix PI(DAY21) [130 16.3 12.1 221
50-64y FluLD11 PI(DAY21) |58 10.8 7.7 15.1
FluLD12 PI(DAY21) |61 10.4 7.4 14.6
FluLD14 PI(DAY21) |60 11.4 7.7 17.1
FluLD18 PI(DAY21) |60 7.8 5.5 11.2
Fluarix PI(DAY21) |55 6.9 4.6 10.4
A/Wisconsin (1/DIL) 18-49y FluLD11 PI(DAY21) |129 12.5 9.8 16.0
FluLD12 PI(DAY21) |128 10.7 8.5 13.7
FluLD14 PI(DAY21) |130 10.4 8.0 13.5
FluLD18 PI(DAY21) |132 9.9 7.8 12.5
Fluarix PI(DAY21) |130 10.6 8.2 13.8
50-64y FluLD11 PI(DAY21) |58 13.8 9.0 21.2
FluLD12 PI(DAY21) |61 11.1 7.5 16.4
FluLD14 PI(DAY21) |60 11.3 7.7 16.7
FluLD18 PI(DAY21) |60 10.5 7.0 15.7
Fluarix PI(DAY21) |55 6.0 4.0 8.9
B/Malaysia (1/DIL) 18-49y FluLD11 PI(DAY21) |129 10.7 8.4 13.5
FluLD12 PI(DAY21) |128 12.4 9.5 16.1

116



10

189 55 29.1 22.7 36.1 Flu_ELD 187 47 25.1 19.1 32.0
Flu YNG 197 147 74.6 67.9 80.5 Seroconversion defined
W@2008F28939 nitially seronegative subjects, antiPOUEP2008/054614

titre >= 40 1/DIL after vaccination For |n|t|aIIy
seropGSi t+ve ouw ects,—antibody—tt+tre—afte
Vabbl ratton—>=4fotdthe Pt e—vacctratton a"‘ltl 9] u’§ycF
L — ANuiprdhaor PN crihti ot o a2 h e and 95%C|
Vaekgh B i mat PRl Pl o e ol o Vave 1L UL
Klunber/percent age of :lﬂl}"-DﬂﬂV, & 1):1 Qectg‘7 959% 14y =126
95% confi dence intervc'ﬁ”L\pﬁ :PI(DR% 217} -t 87'5'L :JG‘\E#pperm'7
Linit Table 38— SCFfayariy a.' 1” terdat ddyg 1 117
( ATP cohort fc?0'§4ﬁnuncawi1, ity ?QF 188 180, 0 7.7
Vacci ne strain G oup I‘ﬁmﬂ APl D,L\,Y21IL ol or”r:. !s3§nds 6.5
A503 1 4 191 7.7 6.5 GUEDIhsqPUDARNIET "o jo& o"ib 3~ 0.0
A503°1°1 189 9.8 8. 3 1HUE18 As DAY BG4 g 3% 7 238y 4 175
B 48 0 @3 1 6 5 '4 8.8

__AB25 15102 6 48, Huagx 5 FEORY2) B3 116G g -
same legend a5 in Table 28 - -

Intermediate conclusion
For all study vaccines SCF were far above the CHMP criteria (>2) for all 3 strains. SCF

were within the same range for all study vaccines.

X.4.3 Non-inferiority of the Adjuvanted Low Dose vaccines with respect to Fluarix (GMT)

The non-inferiority of the Adjuvanted Low Dose vaccines with respect to Fluarix in terms
of GMT ratios at Day 21 for the 3 viral is shown in Table 32.

Table 32 - Non inferiority of Adjuvanted Low Dose vaccines with respect to Fluarix

in terms of GMT ratios at D21 for the 3 viral strains

Flu Low Dose Fluarix
95% Cl 95% Cl
AS03 Dose Antibod
, N GMT LL UL N GMT LL UL

Dose(ul) | Proportion | y
250 11 A/H1N1 187 2023 1683 = 2432 [ 185  191.0 1587 = 2299

A/H3N2 187 3786 3200 @ 4478 [ 185 3353 @ 2865 @ 3923

B 187 2360 2061 . 2704 [185 2178 @ 1845 2572
125 1/2 A/H1N1 189 160.5 © 1357 i 189.9 | 185 1910 = 1587 & 2299

A/H3N2 189 3360 2882 & 3918 [ 185 3353 @ 2865 @ 3923

B 189 2262 2048 @ 2497 [ 185 2178 1845 2572
62.5 1/4 A/H1N1 190 1555 + 1392 | 1737 | 185 1910 1587 & 2299

A/H3N2 190 3020 2729 @ 3341 [185 3353 @ 2865 | 3923

B 190 2057 1819 @ 2326 [ 185 2178 1845 @ 2572
31.2 1/8 A/H1N1 192 196.3 = 1328 : 1838 | 185 1910 1587 = 2299

A/H3N2 192 2829 2440 @ 3281 [ 185 3353 @ 2865 @ 3923

B 192 1694 1451 i 1977 | 185 2178 1845 @ 2572

LD/Fluarix
90%
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13.9 A550 1 4 192 7.7 6.5 9.2 A550 1 2 189 10.8 9.0
13.0 Flu_ELD 187 5.6 4.7 6.8 Flu_YNG 197 12.8 10.0

W@ 2008/12808 2008/ 128939PCT/ EP2008/ 054614 SCF  PGHEEL008/054614
Vaccine strain G oup N Value LL UL A/ Wsconsin

ASO3_1_4 191 4.63.9 5.4 AS03_1 2 191 6.8 5.6 8.1
ASO3 1 1 189 7. 916.6 9.5 AQﬁ;_’_A 194 4.7 4.0 5.5
ASOAS2S Ths2 192nfodt 4.6 6.3 AS25_1 1 193 7.8
Dose(ul) | Proportion | y
250 11 A/H1N1 1.06 0.85 1.32
A/H3N2 1.13 0.93 1.37
B 1.08 0.91 1.30
125 1/2 A/H1N1 0.84 0.68 1.04
A/H3N2 1.00 0.83 1.20
B 1.04 0.88 1.22
62.5 1/4 AHINT 0.81 0.68 0.98
A/H3N2 0.90 0.77 1.05
B 0.94 0.79 1.12
31.2 1/8 A/H1N1 0.82 0.67 1.01
A/H3N2 0.84 0.70 1.01
B 0.78 0.64 0.94

N = Number of subjects with available results
95% CI = 95% confidence interval, 90% CI = 90% confidence interval, LL = Lower Limit, UL = Upper Limit
GMT = Geometric Mean antibody Titer

Intermediate conclusion

FluLD1/1, 1/2, 1/4 were shown to be non-inferior to Fluarix in terms of GMT ratios for all
three strains. FIULD 1/8 was shown to be non-inferior to Fluarix for H1N1 and H3N2 strain
but not for B.

X.5. Overall conclusions

X.5.1 Safety conclusions

A higher reactogenicity was shown with the adjuvanted vaccines, compared to that shown
with the commercially available Fluarix vaccine. For the adjuvanted vaccines, a trend for
decreasing reactogenicity was shown with a decreasing amount of AS03. Overall, a
similar reactogenicity profile was obtained with FluDL1/4 and FluDL1/8.

Unsolicited symptoms were the same for all vaccine groups.

X.5.2 Immunogenicity conclusions

The primary objective of this stady was to assess the non-inferiority (GMT) of the LD
vaccine formulations vs. Fluarix at D21.

At day 21 post vaccination with one dose of the adjuvanted vaccine FluDL1/1, FluDL1/2,
and FluDL1/4, the GMT ratios for all three strains were shown to be non-inferior to those
obtained with Fluarix. In that study, the GMT ratio obtained with the vaccine FluDL1/8 was

shown to be non-inferior to Fluarix for HIN1 and H3N2 strain but not for B strain.
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6.5 9.5 AS50_1 4 192 4.8 4.1 5.7 AS50_1_2 189 6.0
5.1 7.1 Flu ELD 187 3.1 2.6 3.6 Flu_YNG 197 7.9 6.4
WQ2@s8B24989 aysia ASO3_1_4 191 2.5 2.2 2.8 ASO3PUT/EPAB/054614
3.0 2.6 3.5 AS03_1_1 189 3.0 2.6 3.5 AS25_1_4 194

0ot § e b GERohoirihSdodd §idim T pebrpshamounts o
adj@vaht, all vaccines were shown to meet all 3 CHMP criteria for regulatory approval, for

all strains.

Example Xl — Clinical trial in a population aged 65+ years with a vaccine containing

a split influenza antigen preparation and various adjuvants

X1.1. Introduction

The efficacy of a classical split influenza vaccine such as Fluarix™ in elderly adults is
significantly lower than in an adult or young population. It is suggested that aging of the
immune system (i.e. immunosenescence) is the underlying cause of the relative lack of
efficacy seen in elderly adults, thus leaving room for vaccine improvement by stimulating
stronger immune responses. A phase Il, controlled, randomized, single blind study was
therefore conducted in an elderly population aged 65+ years old in 2007 in order to
evaluate the immunogenicity, safety and reactogenicity of an influenza candidate vaccine
with eight different adjuvant formulations, administered intramuscularly, compared to

Fluarix™ (GlaxoSmithKline Biologicals) used as a reference.

An adjuvanted influenza vaccine comprising an oil-in-water emulsion and 25 ug 3D-MPL
per dose has already been tested and proved efficacious (WO 2006/100111). In that
study, the quantities of each component were fixed to 250 ul of oil-in-water emulsion and
25 ug of MPL. The present study aims at determining an optimal vaccine formulation
balancing the acceptability of the observed reactogenicity/safety profile with that of the

immunogenicity profile.

Xl1.2. Study design and objectives

Ten groups of subjects (200 per group aged =65 years old except for the group Fluarix
YNG aged 18-40 years old) in parallel received the following influenza vaccines i.m.:

* FIUASO3 1/1: vaccine adjuvanted with full dose of o/w emulsion (AS03 1/1)

* FIUASO3 1/2: vaccine adjuvanted with 1/2 dose of o/w emulsion (AS03 1/2)

* FIUASO3 1/4: vaccine adjuvanted with 1/4 dose of o/w emulsion (AS03 1/4)

* FIUAS25 1/1: vaccine adjuvanted with 25ug MPL + full dose of o/w emulsion (AS25A)

* FIUAS25 1/2: vaccine adjuvanted with 25ug MPL + 1/2 dose of o/w emulsion (AS25B)

* FIUAS25 1/4: vaccine adjuvanted with 25ug MPL + 1/4 dose of o/w emulsion (AS25C)

* FIUAS50 1/2: vaccine adjuvanted with 50ug MPL + 1/2 dose of o/w emulsion (AS25E)

* FIUAS50 1/4: vaccine adjuvanted with 50ug MPL + 1/4 dose of o/w emulsion (AS25F)
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X1.3. Vaccine composition and administration
The adjuvanted influenza vaccine is based on the commercially available Fluarix vaccine,
marketed since 1992 by GSK Bio. The candidate formulations consist of the trivalent split
virion, inactivated influenza antigens composed of 3 monovalent viral antigen bulks
(prepared from respectively influenza strains A/H1N1, A/H3N2 and B recommended for
the 2007/2008 Northern Hemisphere, see Example X), combined with adjuvant systems
based on MPL and/or an oil-in-water (o/w) emulsion.
Two families of GSK Bio proprietary adjuvant system will be tested in that trial:
- The ASO03 family categorized (1/1 — 2 - ...) by the amount of emulsion per human

dose of adjuvanted vaccine;
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X1.3.1. Vaccine composition

The production of the three monobulks of split inactivated virion antigens prepared from
working seeds of three influenza virus strains, type A (H1N1 and H3N2) and type B,
grown individually in embryonated hens’ eggs is as already described (see Example X).
The clinical lots contain 15 pg haemagglutinin (HA) of each influenza virus strain per
dose. The influenza antigens are adjuvanted with 3-O-desacyl-4-monophosphoryl lipid A
(MPL) and/or an oil-in-water (o/w) emulsion AS03. Eight different formulations of the AS
are to be combined with the split virion influenza antigens. The method of preparation of
the adjuvants is adapted from that described in Example 1l of WO 2006/100111, where
the amount of the individual components are adapted according to the information given
in Tables 31 and 32. The excipients are the following: Polysorbate 80 (Tween-80),
Octoxynol 10 (Triton® X-100), a-tocopheryl hydrogen succinate, sodium chloride,
magnesium chloride, disodium hydrogen phosphate, potassium dihydrogen phosphate,
potassium chloride, and water for injection. The different formulations of the adjuvanted
influenza vaccine are preservative-free formulations. However, they contain trace
amounts of thiomersal (< 1.25 ug of Hg per dose) from the early stages of the drug
substance manufacturing process where it is added to reduce bioburden.

The adjuvanted influenza vaccine is a sterile whitish emulsion of adjuvanted, split purified
influenza virus for injection. It is presented as a 2 component vaccine consisting of a type
| glass vial containing the antigen (suspension) and a pre-filled type | glass syringe (PFS)
containing the adjuvant (emulsion). The vaccine is stored at 2 to 8°C. At the time of
injection, the content of the antigen pre-filled syringe is injected into the vial that contains
the concentrated trivalent inactivated split vrion antigens. After mixing the content is
withdrawn into the syringe and the needle is replaced by an intramuscular needle. One
dose of the reconstituted adjuvanted influenza candidate vaccine corresponds to 0.7 mL
(Tables 33 and 34).

Table 33 Vaccine formulations
Adjuvant System Volume of o/lw | Amount of MPL | Antigens Flu NH
emulsion 2007/2008
AS25A (AS25_1_1) 250 pl 25 g A/Solomon Islands/3/2006
AS25B (AS25_1_2) 125 ul 25 ug (HIN1) IVR-145
AS25C (AS25_1_4) 62.5 259 , ,
AS03 1/1 (ASO3_1_1) 250 Ml 0 ug A/Wisconsin/67/2005
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Table 34 Composition of the adjuvanted influenza vaccines
Component Quantity per dose (0.7 mL)

ACTIVE INGREDIENTS

Inactivated split

virions 15 g HA

- HINT 15 ug HA

- H3N2 15 g HA

-B

ADJUVANT AS25A | AS25B AS25C | AS031/1 | AS031/2 | AS031/4 | AS25E AS25F

- emulsion (L) 250 125 62.5 250 125 62.5 125 62.5
e squalene (mg) | 10.69 5.34 2.67 10.69 5.34 2.67 5.34 2.67
eDL-o- 11.86 5.93 2.97 11.86 5.93 2.97 5.93 2.97
tocopherol (mg)

e Polysorbate 80 | 4.86 243 1.22 4.86 243 1.22 243 1.22
(Tween-80) (mg)

- MPL 25ug | 25ug | 259 / / / 50 yg 50 yg

EXCIPIENTS (TARGET VALUES)

Polysorbate 80 (Tween-80) 0.40 mg
Octoxynol 10 (Triton® X-100) 0.05 mg
o-Tocopheryl hydrogen succinate 0.05 mg
Sodium chloride 3.92 mg
Magnesium chloride 0.03 mg
Disodium phosphate 0.54 mg
Potassium dihydrogen phosphate 0.16 mg
Potassium chloride 0.10 mg
Water for injection ad 0.70 mL

XI.3.2. Vaccine preparation

The ASO03 formulations are prepared by diluting the phosphate buffer (Na/K 191.4 mM
P0,*, 2.74 mM NaCl, 54 mM KCL, pH 6.8, ad 9.57 mM P0,°) with Water for Injection
(stirring for 15-45 min at RT until homogeneity). The appropriate amount of oil-in-water
emulsion bulk is then added. The mixture is stirred for 15-45 minutes at room

temperature, and the pH is measured. The mixture is then sterilised by filtration through a
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Each syringe contains a volume overage of 60 pl (280 ul + 60 pl overfill).

The AS25 formulations are prepared by diluting the phosphate buffer with Water for
Injection (stirring for 15-45 min at RT until homogeneity). The appropriate amounts of
SB62 bulk and MPL liquid bulk are then added. The rest of the procedure is as described

above.

One dose of the reconstituted adjuvanted influenza vaccine corresponds to 0.7 mL. The
final HA concentration is 21.4 pg of each monovalent bulk per mL of trivalent final bulk.
The final bulk of antigens (Ags) is filled in 3-ml glass vials, one dose of trivalent flu
antigens corresponding to a volume of 0.42 ml. The adjuvant final bulk is filled in 1.25-ml
glass PFS, one dose corresponding to a volume of 0.28 ml. The final vaccine dose after
reconstitution will be of 0.7 ml.

To allow injection of the nominal volume (0.7 mL) after reconstitution, each Ags vial is
filled with a target volume of 0.51 ml and each AS syringe is filled with a target volume of
0.34 ml.

X1.4. Immunogenicity results — Humoral immune response
XI.4.1 HI Geometric mean titres (GMT)
The GMT'’s for HI antibodies with 95% CI are shown in Table 35 and Figure 19.

Table 35 - Seropositivity rates and GMTs for HI antibody titer at days 0 and 21 (ATP

cohort for immunogenicity HI)

>=10 1/DIL GMT

95% Cl 95% Cl

Antibody  |Group Timing |N n % |LL UL |value |LL UL Min |Max

A/Solomon |AS03 1 4 |PRE 191 (97 |50.8 143.5/58.1|10.6 (9.3 12.2 <10.0 |453.0
Islands

PI(D21) 191 184 196.3 92.6 |98.5/82.3 169.7 971 <10.0 12560.0

AS03 1.2 |PRE 191 |91 |47.6]404 55.0/10.8 |94 124 <10.0 |226.0

PI(D21) 192 188 |97.9 194.8 199.4 102.2 [87.0  119.9 |<10.0]1280.0

AS03 1.1 |PRE 189 |86 |45.5/38.3 52.9/10.1 8.8 115 <10.0 320.0

PI(D21) 189 185 |97.9 194.7199.4 1982 843 1143 |<10.03620.0

AS25 1 4 |PRE 194 |97 |50.042.8 57.2/10.6 9.3 12.1 <10.0 1226.0

PI(D21) 194 189 974 194.1/99.2 91.7 769 109.3 |<10.0]1810.0

AS25 1 2 |PRE 192 |97 |50.5/43.257.812.0 103 140 |<10.0]320.0

PI(D21) 192 190 199.0 196.399.9 113.2 196.0 [133.6 |<10.0]2560.0
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PI(D21) 1191 [190 [99.5197.1[100 [147.1 [129.1 [167.6 |<10.02560.0
AS03 1 2 [PRE 191 [180 [94.2(89.9197.1153.7 [457 1632  |<10.0(640.0
PI(D21) [192 [192 100 [98.1]100 [163.1 [1425 [186.6 [14.0 |2560.0
AS03 1 1 |[PRE  [189 [177 193.7/89.2/96.7|57.0 [482 [675 |<10.0(2560.0
PI(D21) 1189 [189 [100 [98.1[100 [172.1 [149.9 [197.6 [14.0 [2560.0
AS25 1 4 [PRE 194 [183 [94.3]90.1/97.1162.6 [53.3 [734  [<10.0[1810.0
PI(D21) [194 [194 1100 98.1[100 [152.4 [1344 [172.7 [20.0 [2560.0
AS25 1 2 [PRE 192 [184 [95.8]92.0(98.2]77.8 [66.0 [91.7  1<10.0[1280.0
PI(D21) 1192 [192 [100 [98.1[100 [181.4 [158.9 [207.1 [10.0 [2560.0
AS25 1 1 |[PRE  [193 [186 [96.4(92.7/98.5/62.9 [53.9 [734  |<10.0(2560.0
PI(D21) [193 [193 (100 [98.1]100 [202.0 [179.7 [227.1 [20.0 [3620.0
AS50 1 4 [PRE 192 [179 [93.2/88.7/96.3]58.2 [49.0 [69.1  |<10.0[1280.0
PI(D21) 1192 [192 [100 [98.1[100 [155.7 [134.8 [179.8 [20.0 [5120.0
AS50 1 2 [PRE 189 [176 [93.1/88.5(96.3162.6 [53.0 [74.0  |<10.0[1280.0
PI(D21) [189 [189 (100 [98.1[100 [174.6 [152.0 [200.7 [10.0 |2560.0
Flu ELD |PRE [187 [179 [95.7/91.7]98.1166.5 |[56.5 |78.3  |<10.0]905.0
PI(D21) 1188 [188 [100 [98.1[100 [153.0 [135.2 [173.1 ]20.0 [1280.0
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Flu EIfD Fluanx elderly (aged >= 65 years); Flu_YNG = Fluarix young (aged 18-40 years)

GMT = geometric mean antibody titre calculated on all subjects

N = number of subjects with available results

n/% = number/percentage of subjects with titre within the specified range

95% Cl = 95% confidence interval; LL = Lower Limit, UL = Upper Limit; MIN/MAX = Minimum/Maximum
PRE = Pre-vaccination dose 1 (Day 0); PI(D21) = Post-vaccination dose 1 (Day 21)

Intermediate conclusion

The influenza vaccine adjuvanted with one full dose of AS03 and 25 pug of MPL
(AS25_1_1) elicits a statistically significantly better HI response for the B/Malaysia strain
compared to Fluarix in subjects aged >65 years. For the other two strains all adjuvanted
vaccines, except the ones with one-quarter of a dose of AS03, did well compared to

Fluarix in subjects aged >65 years in this study.

XI.4.2 Seroconversion factors of anti-Hl antibody titres, seroprotection rates and

seroconversion rates (correlates for protection as established for influenza vaccine in

humans)

Results are presented in Tables 36 - Figure 20 (one per strain) for seroprotection rates,

Table 37 - Figure 21 for seroconversion rates, and Table 38 - Figure 22 for

seroconversion factors.

Table 36 — SPR for HI antibody titer at DO and D21 (ATP cohort for HI)

SPR

95% Cl

Vaccine strain Group Timing |N n % LL UL
A/Solomon Islands AS03_1._4 PRE 191 27 141 195 19.9
PI(D21) 191 160 83.8 [77.8 |88.7
AS03_1_2 PRE 191 31 162 113|222
PI(D21) |192 168 875 820 [91.8
AS03_1_1 PRE 189 25 132 87 18.9
PI(D21) |189 171 905 854 943

AS25 1.4 PRE 194 33 170 120 |23.1

PI(D21) |194 158 814 752 |86.7

AS25 1 2 PRE 192 44 229 172 295

PI(D21) |192 169 88.0 1826 92.3

AS25 1 1 PRE 193 23 119 77 17.3
PI(D21) |193 172 891  183.8  |93.1
AS50 1 4 PRE 192 22 115 73 16.8
PI(D21) |192 153 79.7 733  |85.1
AS50_1 2 PRE 189 26 138 9.2 19.5

PI(D21) |189 163 86.2 180.5 [90.8
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Table 37 - SCR for HI antibody titer at day 21 (ATP cohort for immunogenicity Hl)

SCR
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AS25 1 4 194 130 67.0 59.9 73.6
AS25 1 2 192 142 74.0 67.1 80.0
AS25 1 1 193 151 78.2 7.7 83.8
AS50 1 4 192 129 67.2 60.1 73.8
AS50 1 2 189 146 77.2 70.6 83.0
Flu ELD 187 99 52.9 45,5 60.3
Flu YNG 197 135 68.5 61.5 74.9
A/Wisconsin AS03 1 4 191 108 56.5 49.2 63.7
AS03 1 2 191 124 64.9 57.7 71.7
AS03 1 1 189 141 74.6 67.8 80.6
AS25 1 4 194 104 53.6 46.3 60.8
AS25 1 2 192 124 64.6 57.4 71.3
AS25 1 1 193 142 73.6 66.8 79.6
AS50 1 4 192 110 57.3 50.0 64.4
AS50_1_2 189 131 69.3 62.2 75.8
Flu ELD 187 69 36.9 30.0 442
Flu_YNG 197 130 66.0 58.9 72.6
B/Malaysia AS03 1 4 191 47 246 18.7 31.3
AS03 1 2 191 73 38.2 31.3 455
AS03_1_1 189 65 344 276 416
AS25 1 4 194 44 22.7 17.0 29.2
AS25 1 2 192 45 234 17.6 30.1
AS25 1 1 193 79 40.9 33.9 48.2
AS50 14 192 50 26.0 20.0 32.9
AS50_1_2 189 55 29.1 22.7 36.1
Flu ELD 187 47 25.1 19.1 32.0
Flu YNG 197 147 74.6 67.9 80.5

Seroconversion defined as:

For initially seronegative subjects, antibody titre >= 40 1/DIL after vaccination

For initially seropositive subjects, antibody titre after vaccination >= 4 fold the pre-vaccination antibody titre
N = Number of subjects with pre- and post-vaccination results available

n/% = Number/percentage of seroconverted subjects

95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

Table 38 - SCF for HI antibody titer at day 21 (ATP cohort for immunogenicity HI)

SCF
95% ClI
Vaccine strain Group N Value LL UL
A/Solomon Islands AS03_1 4 191 7.7 6.5 9.2
AS03 1.2 191 9.4 7.8 11.3
AS03 11 189 9.8 8.3 11.5
AS25 1 4 194 8.6 7.2 10.4
AS25 1.2 192 9.4 8.0 11.1
AS25 1 1 193 11.6 9.7 13.9
AS50 1 4 192 7.7 6.5 9.2
AS50 1 2 189 10.8 9.0 13.0
Flu_ELD 187 5.6 47 6.8
Flu_YNG 197 12.8 10.0 16.3
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AS03_1.2 191 6.8 5.6 8.1
AS03_1_1 189 7.9 6.6 9.5
AS25 1 4 194 4.7 4.0 5.5
AS25 1 2 192 5.4 4.6 6.3
AS25 1.1 193 7.8 6.5 9.5
AS50_1 4 192 4.8 4.1 5.7
AS50_1 2 189 6.0 5.1 7.1
Flu_ELD 187 3.1 2.6 3.6
Flu_YNG 197 7.9 6.4 9.8

B/Malaysia AS03_1_4 191 25 2.2 2.8
AS03.1_2 191 3.0 2.6 3.5
AS03_1_1 189 3.0 26 3.5
AS25 1 4 194 24 2.2 2.8
AS25 1.2 192 2.3 2.1 2.6
AS25 1.1 193 3.2 2.8 3.7
AS50_1 4 192 2.7 2.3 3.1
AS50_1 2 189 2.8 24 3.2
Flu_ELD 187 2.3 2.0 2.6
Flu_YNG 197 12.0 9.7 15.0

N = Number of subjects with pre- and post-vaccination results available

SCF = Seroconversion Factor or geometric mean ratio (mean[log10(POST/PRE)])
95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

Data source = Appendix table [llA

Intermediate conclusion for the humoral immune response

A clear dose effect of the AS03 (oil-in-water emulsion) is visible in the HI data.

The GMTs were statistically significantly higher in the adjuvanted influenza vaccine
groups compared to the Flu_ELD group for the A/Solomon lIslands strain (except for
AS03_1_4 and AS50_1_4) and A/Wisconsin strain. For the B/Malaysia strain, the GMTs
were statistically significantly higher in the AS25_1_1 group compared to the Flu_ELD
group. For the H3N2 strain (A/Wisconsin), the humoral response is increased to the level
seen in young adults for all adjuvanted influenza vaccine groups, except in the groups
where a %4 dose of the emulsion was used.

The SCRs were statistically significantly higher in the adjuvanted influenza vaccine groups
compared to the Flu_ELD group for the A/Solomon Islands strain (except for AS25_1_4
and AS50_1_4) and the A/Wisconsin strain. For the B/Malaysia strain, the SCRs were
statistically significantly higher in the AS25_1_1 group compared to the Flu_ELD group.

XL.5. Analysis of cell mediated immune response
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Table 39 - Frequency cytokine-positive CD4 T-cells (per million CD4 T-cells) for

pooled strains at days 0 and 21 (ATP cohort for immunogenicity CMI)

Test Group  |Timing N |Nmiss|GM SD Min Q1 Median Q3 Max
description
CD4-ALL |AS03_1_4|PRE  |42/1 1013.57679.94 (1.00 819.00 |1202.00|1790.00|2841.00
DOUBLES
PI(D21)43|0 2038.17/1508.79|422.00/1479.00|2156.003215.00|6834.00
AS03_1_2|PRE 381 1085.68/912.10 |1.00 939.00 [1382.50/1921.00/3502.00
PI(D21)/39|0 2780.75/1529.68|426.00/2023.00|2851.00 4126.00(8108.00
AS03_1_1|PRE  |48]1 87096 [1342.41]1.00 1685.00 |1035.50/1534.50|6956.00
PI(D21)49|0 2563.841840.16|280.00/1907.00|2826.003636.00(8830.00
AS25_1_4PRE |47|0 1089.72/853.67 |139.00664.00 [1177.00/1933.00/3321.00
PI(D21)47|0 2186.841776.15506.00/1447.00|2155.003234.00(9385.00
AS25_ 1 _2|PRE |41|2 1124.53/1071.90(384.00/674.00 |1194.00{1717.00/4917.00
PI(D21)43|0 2153.42/1871.41|348.00/1383.00{1978.003751.00(8426.00
AS25_1_1|PRE |44|0 1106.74/3071.01(140.00/669.00 |1140.50{1731.00|20615.00
PI(D21)44|0 2771.86/2784.80|526.00(1742.00|2773.504855.00(15247.00
AS50_1_4/PRE |41|2 867.17 1666.69 |77.00 559.00 |835.00 |1364.00|2671.00
PI(D21)/43|0 2067.82/1008.33|303.00/1560.00|2142.002949.00|5044.00
AS50_1_2|PRE  |41]6 1067.79/1038.58/169.00/794.00 |1192.00/1512.00/6122.00
PI(D21)|47|0 2421.78/6581.38|202.00/1447.00|2389.004010.00|46387.00
Flu_ELD \PRE 42|3 960.35 1998.67 |189.00561.00 |863.50 |1706.00|4356.00
PI(D21)45|0 1509.052074.14|211.00/897.00 |1452.00/2818.00|{11117.00
Flu_YNG PRE 40/6 1681.05/1196.39(225.00/1144.00/1907.50/2611.00/5110.00
PI(D21)46|0 2687.6412151.90(830.00/1900.002459.50 4241.00{11758.00
CD4-CD40L|AS03_1_4|PRE  |42/1 967.13 166497 |1.00 [842.00 |1186.50/1742.00|2748.00
PI(D21)/43|0 1916.56/1502.81/168.00/1353.00{2102.00/3122.00|6538.00
AS03_1_2|PRE 381 1060.88/878.50 |1.00 |891.00 [1384.00/1921.00/3398.00
PI(D21)/39|0 2714.74/1519.80|486.00/1957.00|2829.004076.00|8038.00
AS03_1_1|PRE  |48]1 762.13 [1329.02|1.00 [645.00 |1022.50/1541.00|6797.00
PI(D21)/49|0 2428.54/1856.48|210.00/1862.00|2733.003589.00|8809.00
AS25_1_4|PRE  |47|0 994.17 1865.71 |35.00 579.00 [1076.001912.00|3340.00
PI(D21)|47|0 1982.33/1801.26/73.00 1293.00{2055.00/3159.00/9312.00
AS25_ 1 2|PRE  41]2 1039.63/1062.10/116.00596.00 |1152.00/1715.00/4899.00
PI(D21)/43|0 1998.69/1842.77|309.00/1396.00{1946.003459.00|8149.00
AS25_1_1|PRE |44|0 1048.77/1485.48(145.00/674.00 |1108.50|1632.50|8844.00
PI(D21)44|0 2529.59/2189.87|102.00/1599.50|2763.00 4419.50{9999.00
AS50_1_4/PRE |41|2 847.56 663.49 [95.00 549.00 |842.00 11350.00|2588.00
PI(D21)43|0 1673.39/1043.51/1.00 |1413.00|2062.002880.004884.00
AS50_1_2|PRE |41[6 1037.41/982.61 |171.00/799.00 [1168.001492.00/5650.00
PI(D21)47|0 2268.5216584.73|117.00/1447.00|2245.003739.00 46410.00
Flu_ELD \PRE |42|3 923.98 976.85 |110.00607.00 |816.50 |1597.00]4296.00
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230  |FIYNG |PRE 4006 |1636.72|1186.79]233.00 1068.00|1878.50 2418.00|5088.00
PI(D21)46[0 _ |2575.50 2169.43|456.00 1862.00/2331.50 4178.00]11718.00
CD4IFNy |AS03_1 4PRE |42/ |721.19 48364 [114.00475.00 |772.00 [1142.00[2052.00
PI(D21)43[0 _ |1394.52/1096.51/347.00/898.00 |1305.00 2261.00/5075.00
AS03 1 2PRE |38]1  |712.34 598.18 |1.00 |566.00 |936.50 |1412.00/2422.00
PI(D21)39)0 _ |1894.63/1156.37|581.00 1297.00|2083.00/3016.00/6342.00
ASO3 1 1PRE  48]1  |52746 1053.96/1.00 |395.00 |544.00 98550 |6583.00
PI(D21)49)0 _ |1623.21/1383.09/104.00/1208.00]1652.00/2380.00/6983.00
AS25 1 4PRE 4700 |741.88 64341 |36.00 |430.00 |770.00 |1401.00/2602.00
PI(D21)47)0 _ |1433.90/1206.49]246.00/861.00 |1374.00/2301.00/5754.00
AS25 1 2PRE 412 |670.69 656.68 |218.00/380.00 |596.00 1151.00|3664.00
PI(D21)43)0 _ |1279.87/1279.29]173.00/617.00 |1330.00/2402.00/5385.00
AS25 1 1PRE 440 |597.78 2794111100 1372.50 |652.50 |1226.00[18946.00
PI(D21)44)0 _ [1802.95 2189.25(258.00 1133.50/1970.00 3238.00|13164.00
AS50 1 4PRE 412 |571.79 44858 |134.00/335.00 |597.00 |945.00 |1901.00
PID21)43)0  |1325.52/769.76 |188.00/936.00 |1428.00/1959.00/3841.00
AS50 1 2PRE |41)6  |601.27 51344 |32.00 |485.00 |743.00 11025.00/2283.00
PI(D21)47)0 _ [1550.79/6051.21/41.00 1016.00/1624.00 2710.00/42697.00
Fiu ELD IPRE 423 |584.91 |588.62 [77.00 |396.00 |598.00 |955.00 |2680.00
PI(D21)/45[0  |980.97 |1396.79]137.00/614.00 |876.00 |1662.00/6633.00
FIU YNG [PRE 1406 |1156.67/945.24 |126.00/73150 |1248.00/2152.50|3774.00
PI(D21)46]0 _ |1811.65/1618.60/411.00 1162.00]1813.00 2524.00/8432.00
CD4IL2 |AS03 1 4PRE 421 [80541 |572.67 [1.00 1683.00 97150 |1429.00]2562.00
PI(D21)43)0 _ |1563.40/1203.93]296.00 1116.00]1509.00 2516.00/5786.00
ASO3 1 2PRE |38]1 _ |881.32 [713.88 [1.00 |727.00 119150 1605.00/2791.00
PI(D21)39)0 _ |2057.58/1251.53]205.00 1522.00|2184.00/3140.00/7019.00
ASO3 1 1PRE |48]1  |640.10 [1098.72]1.00 |513.50 |813.50 11240.50/6391.00
PI(D21)49)0 _ |1955.75/1528.09]232.00 1407.00|2088.00 2874.00(7173.00
AS25 1 4PRE 4700 |864.60 |696.78 |117.00/557.00 |896.00 11612.00/2771.00
PI(D21)47/0 _ |1629.80/1344.02/330.00/1080.00|1595.00 2504.00/6819.00
AS25 1 2PRE 412 |887.73 186340 |275.00/554.00 |924.00 |1431.00/4256.00
PI(D21)43|0 _ |1656.36/1486.45/316.00 1128.00]1617.00 2760.00/6311.00
AS25 1 1PRE 440 |834.27 [755.62 |131.00/537.00 |877.00 |1457.50/4105.00
PI(D21)44)0 _ |2028.18/1595.73(325.00 1334.00|2044.50 3624.00[7175.00
AS50 1 4PRE 412 |690.38 |574.37 |35.00 |466.00 |730.00 |1132.00/2423.00
PI(D21)43[0 _ |1533.43/780.68 |194.00/1145.00|1477.00 2269.00/3752.00
AS50 1 2PRE |41)6 _ |831.91 [720.68 |102.00/620.00 |879.00 11221.00/3918.00
PI(D21)47)0 _ |1862.37 5848.13|158.00 1154.00 1852.00 3278.00|41253.00
Fiu ELD IPRE 423 |729.05 |856.17 |177.00369.00 |716.00 |1299.00/3514.00
PI(D21)/45/0 _ |1191.28/1688.15/145.00/620.00 |1301.00/2414.00/9166.00
FIu YNG [PRE 1406 |1210.88/920.74 |138.00/747.00 |1308.50 1909.50|3925.00
PI(D21)/46)0 _ |2033.00/1700.20/684.00 1429.00]1940.50 3296.00/9375.00
CDA-TNFo. |AS03 1 4PRE  42]1  |65251 |499.99 [1.00 538.00 |778.00 |1141.00]2037.00
PI(D21)43[0 _ |1147.97/942.25 |126.00677.00 |1251.00 2054.00/4142.00
AS03 1 2PRE |38]1 _ |755.02 |646.69 |1.00 |607.00 |985.00 |1429.00]2844.00
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AS03_1_1PRE  |48]1 550.23 [1016.73]1.00 (343,50 [605.50 [1001.00(5709.00
PI(D21)/49|0 1445.35/1172.61/132.00/989.00 [1578.00/2128.00/5107.00

AS25 1 _4PRE |47/0 673.18 622.76 91.00 |352.00 |673.00 |1460.00|2299.00
PI(D21)/47|0 1172.10/1122.07|193.00/722.00 |1122.00/1987.00|6086.00

AS25 1 2PRE 41]2 708.33 |761.85 [191.00/447.00 |730.00 [1004.00|3592.00
PI(D21)/43|0 1228.68/1330.12|171.00/671.00 |1224.002452.00(6334.00

AS25 1_1PRE 44|10 693.62 [2910.36|116.00/358.00 |615.00 [1077.00{19515.00
PI(D21)/44|0 1435.672242.66|13.00 1908.50 |1490.00/3017.00(13332.00

AS50_1_4PRE |41]2 538.80 433.49 |37.00 |331.00 |655.00 935.00 |1648.00
PI(D21)/43|0 1204.59/698.67 |364.00/814.00 [1295.00/1934.00/3219.00

AS50_1_2PRE |41/6 658.48 764.82 |75.00 |440.00 |810.00 [1078.00|4501.00
PI(D21)/47|0 1349.544822.50|39.00 1895.00 [1297.002514.00(33798.00

Flu_ELD |PRE |42|3 558.80 704.36 |40.00 |326.00 |627.00 |1189.00|2767.00
PI(D21)/45(0 819.29 1407.45|1.00 |543.00 969.00 [1694.00|7960.00

Flu_YNG |[PRE |40/6 1056.84/852.19 |221.001633.00 [1129.501724.50/3947.00
PI(D21)/46|0 1426.37/1615.23/385.00/852.00 |1505.00/2355.00/9378.00

N = number of subjects with available results
Nmiss = number of subjects with missing results
GM= Geometric Mean

SD = Standard

Deviation

Q1,Q3 = First and third quartiles
Min/Max = Minimum/Maximum

Intermediate conclusion for the cell mediated immune response

Five adjuvanted vaccines (AS03_1_1, AS03_1_2, AS25 1_1, AS50_1_2 and AS50_1_4)
induced a significantly higher CMI response to pooled strains compared to Fluarix in
subjects aged >65 years for all cytokine combinations in terms of individual differences
(D21 - DO). Three of these adjuvanted vaccines (AS03_1_1, AS03_1_2 and AS25_1_1)
also induced a significantly higher CMI response to pooled strains compared to Fluarix in
younger adults for all cytokine combinations in terms of individual differences (Day 21 -
Day 0).

X1.6. Reactogenicity

Local symptoms

The percentage of subjects reporting solicited local symptoms (any grade/ grade 3) during
the 7-day post-vaccination period has been assessed using the EMEA and FDA grading

for quantifiable symptoms.

EMEA grading: ecchymosis (any grade [>0mm] and grade 3 [>50mm])); pain (any grade);
grade 3 pain; redness (any grade [>0mm] and grade 3 [>50mm]) and swelling (any grade
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General symptoms

EMEA grading: fever (>37.5°C), grade 3 fever (>39.0°C). FDA grading: fever (>38°C)
and grade 3 fever (>40°C).

The overall incidence and nature of any and grade 3 solicited and unsolicited symptoms

reported during the 7-day (Days 0-6) post-vaccination period is presented in Figure 24.

Conclusion

The percentage of subjects reporting at least one general symptom was statistically
significantly higher in the adjuvanted influenza vaccine groups compared to the Flu_ELD
group, but in the same range as for the Flu_YNG group (except for AS03_1_4).

The percentage of subjects reporting at least one grade 3 general symptom are in the

same range for all groups.

The percentage of subjects reporting at least one local symptom was statistically
significantly higher in the adjuvanted influenza vaccine groups compared to the Flu_ELD
group and in the AS25_1_1 group compared to the Flu_YNG group.

The percentage of subjects reporting at least one grade 3 local symptom was statistically
significantly higher in the AS03_1_1, AS25 1 2, AS25 1_1 and AS50_1_2 groups
compared to the Flu_ELD and Flu_YNG groups.

X1.7. General conclusion

These data are important to appropriately balance the immune response/adverse effect
in a human population.

In terms of HI immunogenicity, a clear adjuvant effect was demonstrated, with in particular
a significant increase for H1N1 and H3N2 for with all adjuvant dosages. A significant
increase was obtained for the B strain mainly with AS25 1/1, but also with AS03 1/1, AS03
1/2 and AS50 "%. A dose-effect was shown with the oil-in-water emulsion component of
the adjuvant, and also for the MPL component of the adjuvant, although the latter was
less clearly marked.

In terms of cell mediated immune response, an adjuvant effect was also demonstrated
with a significant difference compared to Fluarix in the Elderly for pooled strains
(frequency, all measures) for AS03 1/1, AS03 ', AS25 1/1 and AS50 .. Highest

responses were obtained with AS25 1/1, AS03 1/1 and AS03 1/2.
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exhibiting a satisfactory immogenicity profile in this elderly population.
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11.
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comprising an influenza virus antigen or antigenic preparation in combination with
an oil-in-water emulsion adjuvant, wherein said oil-in-water emulsion adjuvant
comprises a metabolisable oil and an emulsifying agent, and wherein said
metabolisable oil is present per said human dose at a level of below 11 mg and said
emulsifying agent is present in said human dose at a level of below 5 mg.

The immunogenic composition of claim 1, wherein said metabolisable oil is
squalene.

The immunogenic composition of claim 1 or claim 2, wherein said metabolisable oil
is present at an amount of 0.5-10, 0.5-9, 1-10, 2-10, 4-8, 1-2, 2-3, 4.5-5.5, 5-6 or 9-
10 mg, per human dose.

The immunogenic composition of any one of claims 1 to 3, wherein said emulsifying
agent is a non-ionic surfactant.

The immunogenic composition of claims 4, wherein said emulsifying agent is a
polyoxyethylene sorbitan monooleate or a sorbitan trioleate or a mixture of both.

The immunogenic composition of claim 5, wherein said polyoxyethylene sorbitan
monooleate is selected from the group comprising: polysorbate 80 or Tween® 80,
and sorbitan trioleate is Span85.

The immunogenic composition of any one of claims 1 to 6, wherein said emulsifying
agent is present at an amount of 0.1-5, 0.2-5, 0.3-5, 0.4-5, 0.4-1.2, 0.5-4, 1-2, 2-3 or
4-5 mg, per human dose.

The immunogenic composition of any one of claims 1 to 7, wherein said adjuvant
further comprises a tocol, a sterol, or both.

The immunogenic composition of claim 8, wherein said tocol is alpha-tocopherol.

The immunogenic composition of claim 8 or claim 9, wherein said tocol is present at
an amount of 0.5-12, 1-11, 2-10, 4-9, 5-6, 5-7, 2.5-3.5, 1-2, 1-3 or 10-11 mg per
human dose.

The immunogenic composition of claims 1-10, wherein the adjuvant is selected from
the group consisting of: (i) an adjuvant comprising 4.5-5.5 or 5-6 mg metabolisable
oil, 2-3 mg emulsifying agent, and when present 5-7 mg tocol per human dose; (ii)
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AS2™ adjuyansremprising 2o mpmeibolisabiell.go1.24m9 @@U’resfamecﬁgent and
100HeDPre36022.64.5 MBI to&R Per HBMan 1224, (BB ad 28Mwvast diipri8es 0.5-1.5

674199%@8&%9@ oﬂf‘@@S-@Q]S@ﬁ&@n@%ifyiﬁ@%@eﬂ{r%d’ When present 0.5-1.5 mg

tocol per human dose.
The immunogenic composition of claims 8-11, wherein said sterol is cholesterol.

The immunogenic composition of claims 8-12, wherein said sterol is present at an
amount of 0.025-2.5, 0.05-1.5, 0.075-0.75, 0.1-0.3, or 0.125-0.25 mg (e.g. 0.2-0.3,
0.1-0.15, 0.25 or 0.125 mg) per human dose.

The immunogenic composition of claims 1-13, wherein the adjuvant further
comprises a TLR ligand selected from: a TLR-1, TLR-2, TLR-3, TLR-4, TLR-7, TLR-
8, TLR-9 or combination thereof.

The immunogenic composition of claim 14, wherein said TLR-4 ligand is selected
from: a lipid A derivative, an aminoalkyl glucosaminide phosphate derivative (AGP),
and a chemical compound chosen from the group of: ER803022, ER803058,
ER803732, ER804053, ER804057, ER804058, ER804059, ER804442, ER804680,
and ER804764.

The immunogenic composition of claim 15, wherein said lipid A derivative is 3D-
MPL or any synthetic derivative of lipid A.

The immunogenic composition of claim 15 or 16 wherein said TLR-4 ligand is
present at an amount of 5-60, 40-50, 10-50, 20-30, 5-15, 10, 20, 30, 40 or 50 ug
per human dose.

The immunogenic composition of claims 1-17, wherein the adjuvant further
comprises a saponin or derivative thereof.

The immunogenic composition of claim 18, wherein said saponin or derivative
thereof is QS21.

The immunogenic composition of claim 18 or 19 wherein said saponin is present at
an amount of 5-60, 40-50, 10-50, 20-30, 5-15, 10, 20, 30, 40 or 50 pug per human
dose.

The immunogenic composition of claims 1-20, wherein said virus antigen or

antigenic preparation is 15 ug or less than 15 ug HA per human dose per influenza
strain.
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per influenza strain.

23. The immunogenic composition of claim 21 or 22, wherein said virus antigen or
antigenic preparation is between 2 - 7.5 ng, or from 1 - 5 ug HA per human dose per
influenza strain.

24. The immunogenic composition of claims 21-23, wherein said virus antigen or
antigenic preparation is between less than or exactly 5 ug HA, or less than or
exactly 2.5 ug, or less than or exactly 1 ug per human dose per influenza strain.

25. The immunogenic composition of claims 1-24, wherein said composition is a
monovalent composition comprising a virus antigen or antigenic preparation from at
least one influenza strain being associated with a pandemic outbreak or having the
potential to be associated with a pandemic outbreak.

26. The immunogenic composition of claims 1-24, wherein said composition is a
multivalent composition comprising a virus antigen or antigenic preparation from at
least two, at least three, at least four, or at least five influenza strains.

27. The immunogenic composition of claim 26, wherein said composition comprises a
virus antigen or antigenic preparation from at least three influenza seasonal
(interpandemic) strains and optionally comprises a virus antigen or antigenic
preparation from at least one influenza strain being associated with a pandemic
outbreak or having the potential to be associated with a pandemic outbreak.

28. The immunogenic composition of claim 26 or 27, wherein said multivalent
composition comprises a virus antigen or antigenic preparation selected from the
group consisting of: (i) two interpandemic A strains chosen from the group of: H1N1
and H3N2 and two B strains chosen from the group of: B/yamagata and B/Victoria;
(ii) three interpandemic A strains chosen from the group of: H1N1 and H3N2 and
one B strain chosen from the group of: B/yamagata and B/Victoria; (iii) two
interpandemic A strains chosen from the group of: H1N1 and H3N2, one pandemic
A strain, wherein the strain is H5N1, and one B strain chosen from the group of
B/yamagata and B/Victoria.

29. The immunogenic composition of claims 25, 27-28, wherein said pandemic

influenza virus strain is selected from the group consisting of: HSN1, HIN2, H5N8,
H5N9, H7N4, H7N7, H2N2, H10N7, H5N2, H7N2, H7N1, and H7N3.
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in Figure 24. 10 Conclusion The percentage of subjects
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st att ¢lsitisChtd 34, Sdogipribinganstey dniagmeding subishmtiaidj syrNtedmes of an
' n6| H%‘%@r gﬁﬁ@oﬂe rgjgwaﬁ%g}d@ s%?%%r%{oh%ﬁdr% influenza virus
(eSlr %ﬁ‘ﬂe?'ﬁpr%ﬁ'oﬁ] ereo 15The percentage of subj ects
reporting at | east one grade 3 general synptomare in

37.t h& method for the preparation of an adjuvanted influenza vaccine as claimed in any
of claims 1 to 34, comprising a step of admixing a first volume of an oil-in-water
emulsion and a second volume of an aqueous suspension comprising an influenza
virus or antigenic preparation thereof, wherein the second volume is greater than
the second volume.

38. The method of any one of claims 35 to 37 comprising a step of diluting the oil-in-

water emulsion prior to admixing the resulting diluted emulsion with said influenza
aqueous suspension.
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56.

57.

58.

59.

60.

Use of an antigen in the manufacture of an immunogenic composition for
revaccination of individuals previously vaccinated with the immunogenic
composition of claims 1-34 or the vaccine of claim 40.

Use or composition for use according to claims 55-56 wherein the composition for
revaccination comprises an influenza antigen sharing common CD4 T-cell epitopes
with the antigen of the composition used for a previous vaccination.

Use according to any one of claims 55 to 57 wherein the antigen or antigenic
composition for revaccination is adjuvanted.

Use according to claim 58 wherein the oil-in-water emulsion for the revaccination
composition is as defined in any of claims 1 to 20.

The use of claims 46-59, wherein the disease is either or both of seasonal or
pandemic influenza infection of a human host or human population selected from
the group consisting of: elderly humans aged 65 or more, adults aged 18-50 or 18-
65, children aged 0-18.
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