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NOVEL COMPQSI TI ON TECHNI CAL FI ELD The present
invention relates to influenza vaccine fornul ations
wanaoevaeid nat i on regi nes for i mmuni si ng agai nsPCT/EP2006/002837
i nfluenza di sease, their use in nedicine, in
particular their use in augnenting immune responses to
various antigens, anNbyeL comeosSITeONpPreparation. In
particular, the invention relates to multival ent
i nfl uenza i nmunogeni ¢ conposi tions conprising an
i nfluenza antigen or antigenic preparation thereof
TECHMIEARtFIEEASt two influenza virus strains, at |east
one strain being associated with a pandem c out break
. or having the potential to be associated with a
The RRELSMIcREBIDFRAKs td MiGEWH VRtineTohiiiAtiohs ANd vadBinefidre regimes
emul si.on adj uvant. TECHN CAL BACKGROUND. I n z . .
for IpTHARIS asahs)iBhisnza ABeRtS TElblgh N GEACHr TeA T arbRF use in

augu‘n@nﬁrﬁbe”ﬁm&rhéj respoh8sst fongarfoRt anfigemy) andnié mistheds @f lpreparation. In
nfl uenza results in an ec nomc

part@y@ﬁ Hﬁtna{epflg,n relatasn to vl yea?ptf lrglaﬁ@zan-frﬂg]upﬂgefrb(‘enc‘fgmosmons

com\bhélH a5 iR HHYeh aReghtigehids piphfatian pm&tdoﬁlf&)rﬁldteleast two
about 125 nmin dianeter. It cons erIStS basi c

e

havu(a&ll‘ﬂ‘r‘é pBeRasl 1BlRdaddotiateaunitie 8 paptisintt, ostbfeaRURdEhNyatian with an
viral envel oge with a lipid bilayer structure and

oil- 'w@rﬁmuww UPYBYei ns. The inner |ayer of the viral
envel ope is conposed predom nantly of matrix proteins

and the_ outer nmostly of host-derived Iipid
TEQFH’J'QA'—a‘P Kﬁ'ﬁ%’ﬁ?a virus conprises two surface

antigens, gl ycoprot ei ns neuram ni dase (NA) and
haemaggl utinin . appear
IN4GER JAGECSatror 6. Sl P0G HB R e, WSS e pipdcafiecting
bothﬁ HlirhasL aid Ne%tcﬂ;ﬁ, InfaérizaGebatsl i dhhetohaeraiggtied.imomidtpahd even
deternm ne the gntl genic specificity of the influenza
mortalilys YiHich argRIgEECANr f ace anti gens progressi vel y,

sonetimes rapidly, undergo sonme changes |eading to the
anti geni ¢ varlat sin | uenz These ant i

ThediRH V|ré|a||§ ] rlepe/glop%%awu%w taspa PIS S|ze F ng)gut 125 nm in
diarkétBf, ed’d @ér@lﬁt@ b@@ldaIWBM bavstemat! hacebdapsidnpracoref sforbamacleic acid

(RNAr)ng'JSQgCIé)ted WIH‘I |Puclleopro?e|n sur\r/gunded by a viral envelope with a lipid bilayer
structure and external glycoproteins. The inner layer of the viral envelope is composed
predominantly of matrix proteins and the outer layer mostly of host-derived lipid material.
Influenza virus comprises two surface antigens, glycoproteins neuraminidase (NA) and
haemagglutinin (HA), which appear as spikes, 10 to 12 nm long, at the surface of the
particles. It is these surface proteins, particularly the haemagglutinin that determine the

antigenic specificity of the influenza subtypes.

These surface antigens progressively, sometimes rapidly, undergo some changes leading
to the antigenic variations in influenza. These antigenic changes, called ‘drifts’ and ‘shifts’
are unpredictable and may have a dramatic impact from an immunological point of view
as they eventually lead to the emergence of new influenza strains and that enable the

virus to escape the immune system causing the well known, almost annual, epidemics.
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as they eventually lead to the enmergence of new
i nfluenza strains and that enable the virus to escape
Wo b@siiomine system causing the well known, al nBGT/EP2006/002837
annual , epidem cs. The influenza virus strains to be
incorporated into influenza vacci ne each season are
The fheluenzai vieg Syainhéo Yerinebrperatednintdr HAHPR vamineneaczh season are

col | abor at | ' t real: vy
st AT 3 iyt SR ORglsai i ecubratis sy aadonal neat
autherities ged vaccimefmanufagtutét® ser ol ogi cal specificity of the

different influenza strains. This 75-80 kD protein
contains numerous antigenic determ nants, seyer al ﬁf :
HA isihe mast émboriard ginsigen irhalefiningi diey serelagiseh see Ty RIdnF ifferent
influ%'{z%fe iaeftqé ‘?I‘iiga'}'51§0\(/\lfﬁ gﬁbt@ﬁpeﬁtéiﬁ Heh&0o0% NaligSic adiderminants,

I'n reglons are conmon to man

seversd obwhich ¢ Foregions that dBILBAISAAANSE chppgas B sileret styaipg (strain-
specﬁggiegerﬁﬁﬂr\ﬁﬁéypﬁ %ggahvri@ iBhY WAL &6 comrhdh td i@ i molecules

: ype A or us as high as 40% over a

(corrsmqulkerpmantﬁi I nfluenza infection results in

various disease states, froma sub-clinical infection

through mld upper respiratory infection to a seyere
Influenzeatirupes canse epidenyips @lost avarviwiniel. wish fusstos Faig5ql tybe A or B
virug. 4% iglﬁlgs Sobiode Gl SIENESK ReridRNHAIBR AinRRfor R8BI in various disease

resprratory disease as Wtnessed by increased r te? of
statdsp &rpirt als_ubﬁqllhl_gai |of_ecmj} tl"gwagh),r_mIq—hj@pgre(;eép‘r@fgryoqucﬂ%n 0 a severe
viral%béﬁr%%ﬁieé?y;ﬂ%tjl MBluehYa B6HENES REdsdciRe@@rinbidehdteof pneumonia

_ ne status and the site of infecfion. . .
and Bbwler Faspjyetony elisease yasarinaessgd aid ingregsed arraéesegﬁé‘EF%ﬁﬁ“?t'O” or
mort:éﬁt#/nefh%bée?/eriﬁcd%‘?tg@gfggﬁéc RIporiRRrif0deteimiAéd by the age of the host, his

: l'uenza-related deaths in devel oped countries.
immunel steiuwsLardsheisiteolintgetioryi ng chroni ¢ di seases are al so

nost |ikely to experience such conplications. Young

infants also may suffer severe disease. These groups
Elderiy peaplei 65 Iyaarst ¢é eat GVer, fee gSRasiayy VHF@f%%%@&P"‘%B@P 461580-90%

of all Eh?l%l&zaa—‘?ele{téégeét%‘Wﬂévelcsd%@ dRairb. RUividRBistwigsumdelying chronic
. _al so reconmmendi ng to vaccinate healthy adults wh re
discaseaoret alse mast K HoPRRPBERes Bl CRRIEPRTS: SRURY A, also may
suff&y ée&br%aéiséa%ae ThBs& ?F&JbQH pdrcuidtIaefdré hbseda® protected. Besides
epidem cs. rrent aval | abl e i nfl uenza vacci nes .are
thesei ‘aheisk-graapsi hathealts aufholiiesprecismieesgMmandiiignipavaccinate healthy

adutf%\‘rkl%g?e inldaﬁfété:jc\%(/% SRlefly Per¥@eci nes are conposed of

three possi orms of antigen preparation:
i nacti vated whol e virus, sub-virions where purified

Vaclinglish RV &' &RicAT Roldliis rdRtr8ingVidriual influenza epidemics. Currently
available influenza vaccines are either inactivated or live attenuated influenza vaccine.
inactivated flu vaccines are composed of three possible forms of antigen preparation:
inactivated whole virus, sub-virions where purified virus particles are disrupted with
detergents or other reagents to solubilise the lipid envelope (so-called “split” vaccine) or
puriied HA and NA (subunit vaccine). These inactivated vaccines are given

intramuscularly (i.m.) or intranasaly (i.n.).

influenza vaccines, of all kinds, are usually trivalent vaccines. They generally contain

antigens derived from two influenza A virus strains and one influenza B strain. A standard

0.5 mi injectable dose in most cases contains 15 ug of haemagglutinin antigen component
2
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detergents or other reagents to solubilise the lipid
envel ope (so-called "split" vaccine) or purified HA
wa@paeM1{Gubunit vaccine). These inactivated VBCDEP®S6/002837
are given intramuscularly (i.m) or intranasaly
(i.n.). Influenza vaccines, of all kinds, are usually
fronh Bhotabiedin, asateanesd by kinglegediat mhynadiffusiinn(SiiY)i(gdhdvood et al.:

o PR, L G SRR Y U TP St s

haehmaggiusinincadigsn: cadapéitios faSpotgnayf ddetaﬁmtaglgimoﬁ inaetivatedi \gb@le virus

o SRRl 27 S, BP0 PR b Py temato

collahmameeziudy asfgsir@ler eediah Hiffusion aod ﬁrmfnue@eiecttoabhmsqaeclfrmues for the
fird b

SRR b SRR HRETAR O K g0

whol e vi rus and subunlt vacci nes. . Biol. Stand. 5

el Saed s Gy op ERR ot e SRR Bk o oo

al. 1999y Waedine t 170 BOA- @15@‘5). Heatvergthers i dittlet dvideanss dlyat glirrent influenza
. t L0l | finl | B

vaoGEE AL W 3By AP Slagt wleeliERE Bod flierdore iorep ates o

vacemaieffidalcy farmecmtion df typicas abefirmedanflucage ilpessipse 28/ 2% for the

eId%&g a/%%heatr g{g{\'flg:gr%& Ia\ygrct‘l:\brtq ﬁh{ﬁ 8‘84903& 8@&%%?%%sn@g3ﬁé@fm younger

retls ence curren
adulta ¢Govesst, WB%4 J. Ansided. Ashod.d2Bril66ride6; Bumssy €29% Aph Intern. Med.

1232853- éilﬁlt rgﬁaécﬁ}/er{egg Yr ﬁ%dlnfll?%npzﬁ \%f cM@ﬁé’anﬁee%f gqc{%ﬁlc% correlate

f or preventi on o enza |
withaserups it @9/mof cbuemat;gluelhai@nl iphibitian ohil Jagwriibodigsi foi thantitay strain, and

seve%\fvesrtuci gsag‘na(/{;efoﬁ%(i)gcgﬁ 8 P%@fs r%m b@%‘?%ﬁ“ﬂ.n&? raftfi influenza

umnm&aixaﬁman@‘ooswngamltskndnrasm 1002, Fngrimerd!| gsmucsm» 37, 427-
439ihe ef fecti veness of an influenza vacci ne has been

hown to correlate with serumtitres of

herraggl utination inhibition (H') antibodies to the

t : ; .
Nl ARnSlf| S TRARE iRl Shite] s 1ERPE AR, Forpuiaton o
vaccnrrﬁmnt@amwiﬂn pbignt adjuyaniadera pdsdible gopreachkier eszeac,:lng immune
res@?&%é%@lﬂvﬂ'on%d&éﬂ ology, 37, 427- 439). New vaccines

I nproved”i mmunogenicity are therefore still
needed. Fornul ati on of vaccine antigen with potent

A sEBluHY Wh@n%asvéaccﬁm%sacdjMa‘ﬁte%p\pl'irpﬁ‘l%rbcf Wang N/ﬁt%gclnnlﬂ 'f&WﬂJB@an oil-in-

responses to subvirron anti gens uni t | uenza
wateaemutse:ratsj epmmersialiviavailables amdj hasademarigted rﬁs @h@tyf torinfluce a

hlgr?gr Qrﬂlb%y 'tllterﬂvi’ﬁél’?rthat 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).

By way of background, during inter-pandemic periods, influenza viruses circulate that are

related to those from the preceding epidemic. The viruses spread among people with

varying levels of immunity from infections earlier in life. Such circulation, over a period of

usually 2-3 years, promotes the selection of new strains that have changed enough to

cause an epidemic again among the general population; this process is termed ‘antigenic

drift’.  ‘Drift variants’ may have different impacts in different communities, regions,
3
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emul sion is conmercially avail able, and has
denonstrated its ability to i nduce a higher antibody
W@ paoenodian t hat obtai ned with the non-adj uvane@EP2006/002837
sub-unit vaccine (De Donato et al. 1999, Vaccine, 17,
3094-3101). However, in a later publication, the sane
couMAes bneontiasntadrt ar@ewnermstar adlibdught sver wpvmlexeaps thieirloyerall |mpact is

o SRS e 0 LA PgBobl 1365 M 5 gy o s

appm agf;anhlsick/grcbut’né hdmanngopu’natem- bas deari lmnpwtvOJslplcal influenza

oridpF i B SRR T AR IR Re et nsgoaso o
wﬂnBﬁml By \Mdrdusedrmtesgofl ieaspitslisafion wnmmartajityf erjm ¢lderdyc or (cjmse with
und%@/d"éq gh;)'ogcsdli?gges §'%;'B8gr’;[t)l[k%§/| ?téxBQm rg:\éfslrugﬁ cgﬁ{ph%\%oﬂé, but young
lnfalstslamonnay m{ter beweze dlsaasﬁd enough to cause an epi demc

At upgfle'rqg r&%g nlehﬁ\fen% %?%s' éiﬂe %ﬁ]sz&) R%g?ﬁ‘rﬁacbsantlgen the

haenhaggletlmnt oﬁ armztaltysdlfferedt étﬂtﬂymfrommnﬂ ciragtating the season before.
ork PR AL A DTS SO0 PRy proto o
straib ttieat vesreripremiouslyroiroulating indruisgnsarT hmcam@sz&lrp\amme@ng ‘herd
B e e L R
thought thae alzastgn dhzanpas peadsyics heveasweredwhendndetieenzefvirus from a
arJUBREE B0 LOUEhGFRPA B el Aoy LPERSESo specie
barrﬁnelfawbmirysm heveode potehtialideprgachfjomhpasaere _’fQJI|P§é5@§e§’ley may
spre%g \%gp Wide { Fﬁ“ih%lfg\?/ rﬁ&?ﬁﬁ! | ?ggars F&Glt.ﬁag% %ﬁ&érﬂ%SFoPé%mple in

SO may Severe
1954 m/psleni |th ;aandemmt wrusais s>f thedxv%nlz sulftyneerepiaced Hiddsviruses that had

beeﬁrrc‘?rrgglg Xﬁa $thae h@‘gﬁ ébr E)ﬁ'l rf@fh'c@ea@ |e§5|?e|9|3§<%mg{h\ét ViRis"was first

e fromstr
isolated ctiheaHizngA tehd Ptaebiéamdbeﬁ@ﬂ @ntlgmwe drift Ibétwe;e@m %57rapd 1968 until

the BIAL QSRS }n%%ﬂ i % ngcﬁ{Bolf%Qrﬁ EQ. p%gcf%{r]lfc? rB%I\EIIE]@emer ence g{ the H3N2

COrresp rains
influeinea (dubtyipag aftar mmmnme IN2i NAceentinged | to ¢nft \aqﬂlszth the H3 HA

(Na%%?%ﬁ'hggnﬁi%ﬁﬁmal ||'nect afpd §61.a8dyi shing pandem CS.

I'S ca ahtigeni'c shift'. It is
t hought that at least in the past pandem cs have

Theofé‘éwrésegf %%lu@ﬂzd OfdLERER At dive ftRE g%té?# %lf fol @J‘Jse a pandemic

an avian or a porcin
outbreakjare hiasontanos saemew heempgelbitn t@ampa@d to] meshmagglutmm in the

curr\éh{l}}j %ul?ﬁ)(g &gﬁsp%@%' @%3( | cg'wﬁgf %d Qféecsvoc%o;a? cgange in
neutamlaldyzearsubtyesuitt lsn@pnahleaob@ﬁ@gnﬁr@wsnnmd dgezgitaly innthe human
population; and it is pathogenic for humans. A new haemagglutinin may be one which has
not been evident in the human population for an extended period of time, probably a
number of decades, such as H2. Or it may be a haemagglutinin that has not been
circulating in the human population before, for example H5, H9, H7 or H6 which are found
in birds. In either case the majority, or at least a large proportion of, or even the entire

population has not previously encountered the antigen and is immunologically naive to it.

There is still a need for improved influenza vaccines, especially in the case of influenza

pandemics and for the elderly population.
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1957 (Asian Flu pandem c), viruses of the H2ZN2 subtype
replaced H 1IN 1 viruses that had been circulating in
w0 b@choenmen popul ati on since at | east 1918 whenPCTIEP2006/002837
virus was first isolated. The H2 HA and N2 NA
underwent antigenic drift between 1957 and 1968 unti |
the HA was replaced in 1968 (Hong- Kong Fl u pandem c)
by the emergence of the H3N2 influenza subtype, after
which the N2 NA continued to drift along with the H3
STAHEMBNWIK OF THE &NVENTIONL991, Epidemiol. Infect. 106,
383-395). The features of an influenza virus strain
that give it the potential to cause a pandenic
In fosit bepeit aff ghe mresmhtlavamﬁona there higep@ytgiedt f ninyltivalent influenza
r I
G RRREE oot RRRIRAR, ot LoV STork R pheparation thereof
fronbpt deacsha\mgenﬁuenn@umram aﬂﬁm@s at desist yope; strain ibgingapeggriatask with a
pan%ﬁ%@%u@t{rgﬁ 8l ﬁ%ﬁﬁj% PR Sﬁ %' Bk 4 ]ptslgfedh}v'imaé‘ pandemic outbreak, in
ogenl C humans. A new
combéaatiary gtitht am |oﬂ-lrmwtem eermﬂ@omdnwan’ragvhemm tRgich ol-n-watgt emulsion

adju'vgn &%pé}}égg%l rplgﬁ% %nm(’)%rs&eca ﬁ& %Hdeﬁ-@ﬁagﬁdgﬁgg&ft Suntably said

s&wmayabbaamh@bﬁmgglut|n|n t hat has not been C|rculat|ng
in the human popul ation before, for exanple H5, FB H7
or H6 which are found in birds. In either case
Suitetelp pandgmicetrains dreduit net limiteg do:gi o HONZa HINT H?N%@éﬁ H1N1.
the entire population has not previously encountered
the antigen and is i mmunologically nave to it. There
In anether iaspeet thegavention ipfpvidased methpd der ey Rdhetion, of an influenza

I
T Ll

influenza virussgrdigen of anﬁ@nmmg@m@thmﬁy@ﬁﬁt past wednpiugnza virus strains, at

Ieasrl’ ﬂg'&qﬁh@h RULEL & with lp'alf?c?]%ﬁn'cm%’r@%%?'h%s the potential to be

ition conprising an in za virus or antigenic
assm@par\mth anpaﬂﬁieﬂé@foumf@ﬁh avith aasail-ipwwtememyisipnaas ineain above
defiséd @i ns, at least one strain being associated with a
pandem c out break or having the potential to be
associated wth a pandem c out break, in conbination

In a‘%ﬁ@ a%féc?'tﬁeré g liB&d Qgﬁhﬁbﬁ &l %@Esitiomrr%ré‘in%hﬁ’ed for use

wat er sion uva conprises a
in meglicitteol i sabl e oil, a sterol and an enul sifying agent.
Suitably said sterol is alpha-tocopherol. Suitable

pandem c strains are, but not |imted to: H5NL, HONZ2,
In apRiRr asppaqe thetel ls-mqylded the use of (a) an influenza virus antigen or antigenic

preparation thereof, and (b) an oil-in-water emulsion adjuvant in the manufacture of an
immunogenic composition for inducing at least one of i) an improved CD4 T-cell immune
response, ii) an improved B cell memory response, against said virus antigen or antigenic
composition in a human, preferably in an immuno-compromised individual or population,
such as a high risk adult or an elderly, which is preferred. Preferably the immunogenic

composition is as herein defined.

There is also provided the use of an influenza virus or antigenic preparation thereof and
an oil-in-water emulsion adjuvant in the preparation of an immunogenic composition as

herein defined for vaccination of human elderly against influenza.
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I n anot her aspect the invention provides a nethod for
the production of an influenza i nmunogeni ¢ conposition
w0 aro6ao@andeni ¢ situation which nethod conpri SBGI/EP2006/002837
adm xi ng influenza virus antigen or antigenic
preparation fromat |east two influenza virus strains,
In aadpekifiassmimaimardt, thiei ioimuregaisis sompbsitiomis: barabisasidiedueng both an

mpergﬁg eﬁ?}g 'gﬁ?l[;a}ég{yﬂg Pet%h&ggﬁl %h?ta?n kf@gf’os/}@ggﬁé;rlﬁloﬁ# L fesponse

comiparezi to tlet obirdef witrettie unradiuvehieddiniggreet artigenie CD@DOSI’“O“
provided an i munogeni ¢ conposition as herein defined
for use in nedicine. In another aspect there is
In zpfuwthed ethbobimarnt.ethefe (saproaided rthe usezel o infiiepza Vijesh opantigenic
ant i [efRar f.
preot el e ool R P foor i roaoch BheBhiton R 1gidinaton
of mmmespre\nmlyf mcanam;bwﬂg aamultivaisnt ipfieenzh lmymmgemc composition
C p ) vad
compgB6 i perda sBieh " AfdefiRL R Eratl) Bkt TREA Rlefst o
influenta giews straiosybdaatst one istraia teingemssopiatedewiéth bypanderie outbreak or
S Vi n
nviBgHE BoERTE M GitoLRia Wi Blp Rl ARPBBIcER T ot an
oil-imeterreahligion hdjuvantaabgesin defedposi tion is as herein
defined. There is also provided the use of an
i nfluenza virus or antigenic preparation thereof and
In arspetific i emiwatireentertoé siopipoaitipuviaed fon thRereypegizatiani ®ay be un-
r
2020 ch PN EnRARERL b Garicaris 6B 86l raduvant I
anofhee spédific enmbadineetnthe inmeuriogania sgenpsitienas sevacripatiqnscontains an
f AR
mfl&%%glgllﬁlgse&aangagﬁg F%apﬁfbﬂ t@?eéf'm{léw %}é eré_rggﬁ Sdé34 TekN&pitopes
wntmtberp]ﬂlueniza orushmvirghaatigesis mﬁnaﬁaftthaﬁﬁ‘»oé@ﬁ%ﬂ\famhédlmt vaccination.
antigen or antigenic conposition. In a further
enbodi ment, there is provided the use of an influenza
Prefarahig ther reaman@élnnas madpan aukjests wherhawe bean tvaecinated the previous
t
seaf0 dedfs difchin Mol AT RRGEAN R IR bt Simominy, it the it
vacnmatiowar@enabiyrﬁ tm%mnthﬁﬁfmgmrecpr@fﬂmx et pepynd 10 to 12 months
afte?on'prl sing an influenza antigen or antigenic
preparation thereof fromat |east two influenza virus
strains, at |least one strain being associated with a

Preﬂa?g‘nq;g ? glfrq Waﬁe?l%nﬂfls@‘?%rﬂgnstegea rﬂ@f(a%@ﬁéa@lle &ip aﬁﬁla tocopherol and

asso a pandem ¢ out brea I'n conbi nation
an wimutsifging agent. In a another specific embodiment, said oil-in-water emulsion

adjuvant comprises at least one metabolisable oil in an amount of 0.5% to 20% of the total
volume, and has oil droplets of which at least 70% by intensity have diameters of less

than 1 ym.

In a further aspect of the present invention, there is provided the use of an antigen or
antigenic preparation from a first influenza strain in the manufacture of an immunogenic
composition as herein defined for protection against influenza infections caused by a

variant influenza strain.

In another aspect, there is provided a method of vaccination an immuno-compromised
human individual or population such as high risk adults or elderly, influenza immunogenic
6
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oi | -in-wat er enul sion adjuvant as herein defined. In a
speci fic enbodi ment, the conposition used for the
Wo ewageiinat i on may be unadj uvanted or nay contBOCTER2V06/002837
adjuvant, in particular an oil-in-water enul sion
adj uvant. In another specific enbodi nent, the
comp&BIRGHO@Rreing Gimofueniza anfigen oreardigeiio ataparatiooribereeisromm at least

two @ﬂ&%%gnvzgﬁﬁﬁ%ﬁm%ﬁ Iqaasgtgiw% %gélﬁ ?pﬁsg{: h‘%@ Wi {heé ??ﬂdeér@b eltoreak
or hwurﬁgmeqrotentnaus b@n;ssgeated vptheqnaaara:telmouihaaéom apsdinatign with an

irst.va bly the revaccination is
oil- 'Wﬂ@rFWU&WBja@%{V {/\?1 rg\@éj%ggée(ﬁ vacci nated the previous

season against i nfl uenza. Typically revaccination is

In sﬂf‘ g@cgﬁ%{b? g%cf lirlgnw(%,r&\%?ﬁﬁotne rtogl:ags i ﬁwétho\’ia@é 'rré;/%%lﬁé’ung humans

prev&fu@lym:bcﬂ:i@aﬂed i ammlhhsaleaﬂtnea‘menﬁm sTevaRgaNs aopostion comprising
ter

an lg Lﬁ]’{léa t%@%?{h of 8P lis Epp gﬁeopgpréﬂoﬁetﬁel%o%ﬁg% |e%§p'tv?o Riflienza virus

stranﬁﬁ,omhlerasisprm: isfréio teeit disseated swﬂhda mandemlq/\aufbreak or having the

si.on_adj
ol A TR Bl PR RS S st
emm hrﬁsvamt |saiti mpthet! Soopriging @dmittisterdgsto sagdhwpan an |mmunogen|c
[ nsi t have d f
con RS B SRS PSP T ad e
prOV|ded the use of an antigen or antigenic
ar a :
R B P A0 T it 8 e spustion o
indiviéall ragdmébonqomﬂﬂemﬂal drusagjeaim fallowad |byeeyacdnstier 1of ald human or
se
popggtﬂ%’b?gale{ﬁgar \éaa}{aé?%trﬂlé% | ge\gl%gzs?raﬁﬁ gfdg}‘net{l}gg ?an F?g agnmmlstenng
to saithumandd airstirrospdsitiomeemprising aniindlerza (s @r antiganicrreparation
therfa?lfrﬁcwgh fﬁ% ks &%QL t\/ﬁ'ug Etrgih%%ﬁléﬁ oil- val/éf@rn%ﬁ\ulsnon adjuvant and (i) a
§e ron conprising an I nfluenza anti gen
seccmdf |imrrt1mrggenlc qmrraq@artlan |comptls:eg eoffifengen virus Iséaist varigat of said first
nfl uenz
T et g
panperniendiitreak or hes aks poteatiaidtoviia aswcwémhwﬁh @ mndﬁwwutbreak In
anok@r ﬁ%(?? c e%&%é“& SQPB\%S@M ?’nL %§5CI& I\Aﬁ’%%‘béf’@b%\{@éﬁtbreak or

od ment ,
hasitine poteniiz tpbeesdelte wibt aodndamnic oetpaeaki nat i ng hurrans
previously vaccinated with a nultivalent influenza
I mrunogeni ¢ conposition conpri sing
Other aspects and advantages of the present invention are described further in the

following detailed description of the preferred embodiments thereof.

LEGEND TO FIGURES

Figure 1: Oil droplet particle size distribution in SB62 oil-in-water emulsion as measured
by PCS. Figure 1A shows SB62 lot 1023 size measurements with the Malvern Zetasizer
3000HS: A = dilution 1/10000 (Rec22 to Rec24) (Analysis in Contin and adapted optical
model 1.5/0.01); B = Dilution 1/20000 (Rec28 to Rec30) (Analysis in Contin and adapted
optical model 1.5/0.01). Figure 1B shows a schematic illustration of record 22 (upper part)
and record 23 (lower part) by intensity.
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an influenza antigen or antigenic preparation thereof
fromat least two influenza virus strains, at |east
Wor@6a001a0 n bei ng associated with a pandem ¢ ORPCDERZKG6/002837

or having the potential to be associated with a

pandem c out break, in conbination with an oil-in-water
Flgu@mzl: Stcieematid) illstmation sfethel preparadivned Mt wiling

terln 0,.saj sition

F'Q'-{}’S%SF@ g Sttrﬁl éﬂgggpe%%reﬂ%n oﬂlﬁﬂggﬁlﬁlﬁa dfuRIRO

Virrus adj uvanted or
Figura mﬁo(pma?nmem cllmc&h tialr CBé T aeftiyestiomee to spiiirdlupeza antigen (Q1

or vacci nating a human popul ati on
first Eva%{?dﬁ%i_gtﬂ al 51'st one influenza virus strain

Figdrela Explc Fwooevcﬁm'cal réetl.i @RS IF callapspanaade spit iflporaentigen (Q1
I i nfl uenza virus strain, said nethod
first 8@ Pal, [5',)]3 Y@g ﬁ]ﬁgrttlleb

nistering to said human (|) a first
FlgLu'eertEszplbl meoewmcat trizty Gross-refectiengB4 vi-ealigesponaate geliiinfiuenza

f fl
viru R U g GG ERBLR AR on' sl uvant . and (i1)
FigureSe &xpld Rlu0h olgdesl triat dﬁmﬁilsnemow r@msﬁ@ﬁfg\’aﬁcmanon
F|gti/rgiéu;§@foaﬂ}ﬂ'doli llﬁltC5|6“’IQ| @4‘ ?%%Log{ﬁpﬁgén?aé sztsfollt”imlnhiﬁﬁéaantlgen

I'rst
follogdrrgarienaccinadie8.oCi at ed W|th a pandem c out break or has

. the.

F'glbrﬁtegbl’%%é@%lf ﬁbzo\%ol ZFQ’@SA@‘EH It@&gﬁ%b@/@eﬁ@ sal var| ant

Figuert: feirst stss;ot.Tanmraxmehnammngléwﬁrem@@ndrcballense) tréggire 10A is
t he associated wth a pandem c

p”mér?ﬁ ﬁg@ﬁ%%%ﬁl rEﬂer%écts and advant ages of the present

Figuanevidrit Fepret atudy dle4ratl shmsidindur t her in the foll owi ng

oL S P Bl BT Gy praramBige) e 24

is priraingi Eigeresi2Beisdhaltengbut i on in SB62 oil -i n-wat er
. i S : . Figure 1A shows SB62 | ot
Fio i AR YA P

the Mal vern Zetasi zer
Fig®@OBHS erret stutiyl |LitHI diterd to1 BN A/Penarie {vecrae slygin) (Figure 14A) and

tical del
to HERBAME R chaBbE s 7885385 P Recos. < o Recao)
Figrantd yilice studyChneduenciag oé@@ﬂtEeeltsmeﬁilBl/ﬁmmed mice using whole

mac%ivgileg HQ%QZa? . &Hﬁlﬂ%ﬁa t{ﬂlﬂ &% in ?llsjat#df'ﬁt ration of

er ower “part) by,
Flglunet ‘EﬁwthOﬁ Fridy rFeewenseﬁ@frﬁDSCT pellsuth Bl/6rprigfedt mige using whole

inadt D%B@R/F?E 20 reoét*rxq{%t rﬁ Beﬁ: C@flrﬁp&?lrﬁ%hﬁ' AR

Str aratron of ASO3 I\/PL§adJ uva
Fugﬂegm eMzt:e sy 6rereluanoea ot CPAi(gepertperth| andcias flower part) T cells in

CSfB‘?/%pﬁlf]:%eprtlrﬂeémniht hefaFdid% s tPiMid, AR Whoe inactivated virus as re-

stimulating antigen (day 7 post-immunisation).

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

Figure 19 : Ferret study 11l. Temperature monitoring before and after challénge.

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

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

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

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

(persistence).
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first quartile, @@ = third quartile). Figure 5 Explo
Flu-001 clinical trial. CD8 T cell response to split

wo pdobaenza antigen (QL = first quartile, Q@B = PEI/ER2006/002837
quartile). Figure 6: Explo Flu-001 clinical trial.
Cross-reactive CD4 T-cell response to split influenza

FigwerMs Himargeinicaf triel. GRecrespenseoralhdaubledtesiar Prol-anigersat days 21,

90 ap'ggllég%ogtvﬁmgﬁo Frﬁa%ém% |n| cal trial. B cell rrem)ry

oSt vac gure 8: Explo Flu
Flgw‘emi claUmamcamcalctﬂw 1l diters iny e§9m¢§@aa@hplmal érpﬁl V\t'th AS03+MPL

] 85@ ntigen follow ng revacci nation. Figure 9:
com@xelduc 4 02 clinical trial. Anti-H titers follown

Fugure\wcdﬂwraam olinicatitriplr @Vl for OR¥reaponseud) doublpcppfer &0k & %gen at

dayéTB%E%' ng (primng and challenge). Figure 10A is
primng, Figure 10B is challenge. Figure 11 : Ferr

Flglmelﬂy Humayi eliaicab triabieith S0P Yirk et 1wo comeantrations bwterfr at days 0
and}gnperat ure nonitoring (primng and chall enge) Fi gure
Ais primng, Figure 12B is challenge. Figure 13 :
Figurera8e Hustandyjinical. trighwithl ASRSHR L. twmcgweéltrfhons Repgtggenicity.
study I'l. H titers to H3N2 A/ Panana (vacci ne strain)
(Figure 14A) and to H3N2 A/ Wom ng (chal | enge strain)
DETAILEDMESQRIPTIONgure 15 : M ce study. Frequencies of
CD4 T cells in C57BI/6 prinmed m ce using whol e
i nactivated virus as re-stinulating antigen (day 7
Theppessentninvanioes hevg .digdoyered thet :anMndwerzaytpymulation comprising an

lnfldéh%‘%‘r V\i q?sarf"t’ er(r?rpsprgp&g idrS tHePedFtb6Bbther With & olbib@ater emulsion

activated virus as re- SterLlaIn

adJLa/ﬁt!ﬁ g@mp(@lag a npﬁfgl@ohsﬁl?,lgmlg@ istaigl. syshyae ealphe tocmpg@rol and an
emdidi fl‘)‘/ﬁ'gé ﬂd: ?%‘%16 eof)f ﬁ@%\ﬁhboﬁm%rCQ@W&eII@HﬂmﬁB&e@F&V@rand/or B

cells rimed with heterol ogous
cellsmemonss resmnﬁg mmsé $$1@c@fit'@aﬂeﬁr wntigenigcomposition in-a human

conta%?éd M@I b&%n@ﬂ%ﬁetﬁe (LﬁjlaéﬁJLK/aHfé%lt\ilﬂumBr”Hn%@éﬁl@ Bleparation thereof.

man clinical trial nmenor
Therfeerpudatws;ﬁmvam@iwﬂa@n eirinowater egwlsgpmmmvaﬂt aa%res@m defined will

advgll\tlééééd% iy bésgg’?d RbURkhee BrASORENDS COLATT eepnBspdiREVERIRbIe of
detectlon of mfluenza epitopes presented by MHC class Il molecules. The present
Applicant has now found that it is effective to target the cell-mediated immune system in
order to increase responsiveness against homologous and drift influenza strains (upon

vaccination and infection).

The adjuvanted influenza compositions according to the invention have several
advantages:

1) An improved immunogenicity: they will allow to restore weak immune response in
the elderly peope (over 50 years of age, typically over 65 years of age) to levels
seen in young people (antibody and/or T cell responses);

2) An improved cross-protection profile: increased cross-protection against variant
(drifted) influenza strains;

3) They will also allow an reduced antigen dosage to be used for a similar response,
thus ensuring an increased capacity in case of emergency (pandemics for

example).
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Figure 19 : Ferret study IIl. Tenperature nonitoring
before and after challenge. Figure 20: Ferret study
wo bdos/1din@l sheddi ng before and after chal | engeCT/EP2906/€02837
2 1: Ferret study IIl. H titers to H3N2 AL/ Vom ng
(vaccine strain). Figure 22 : Ferret study IIl. H
Thetdot‘rﬁpbstldms fidB Nge A ﬂﬁarmmn(c itvahlicemayesheeai able toprguide beger sero-

prot@talogﬁgalfg B@%ﬁﬂ%a fallo \Aﬁrlaq[ reb&ccﬁr\attlgﬁ s(%é% o?fy tﬂ@Yl%rr%enlof human

ersistence
subjbbtm'meemhg thecifluenzaalorreei®s ofeplentinms- Fwtmerm@[mm@a g@gposmon for

use ("bg?es S%Eslgﬁte y&%tlﬁqafya%ezﬂ%o b8%1 apd taqumsf t?éﬂﬁ cfi)PQtHléHér B cell

ur é uman clinica
merhory essponse llowngdios first vansinatiomplcahuman aubmﬁ:tt W%@@Wﬁumoral

respemn@fc‘)rllg\ﬁ @ev@cﬂﬁ[‘ah&% cgh'%? e J @nbei %ﬁ‘g\{/’érﬁéd BhrRgdsitfdnl al -

response Pool " anti gen
at days 0 and 21 Figure 27: Human clinical trial with

The’ﬁﬁgérg%f Llﬁéu%l\égzt%%ﬂﬁ%ﬁ%t ﬁ?@gfﬂtraﬁnhg%& ﬁ‘ﬁ: g@i}‘rﬁedoadjuvanted

compbsitiowwes ablerprat oolysnd(Redu alsormantajn bIEciye fayeis of antibodies
agalDEthﬂ rdd Shh ?g)rr nﬁﬂf’ﬁpﬁwe' VALERE OfSmbBRVRdf %@"tﬁéﬁ%ds@aébtamed

uenza I on conprising an influenza virus
withdhe anengenied cpmpgsiticnt (see Table 4846r axegwidler with an

oi | -in-water enul sion adjuvant conprising a

met abol i sable oil, a sterol such as al pha tocopherol
Thuanth sl enathei Byibagimegsnihe c\;{amedammc@lt@n lismglen@f eRyIring a

pers(i:s.QéntTlrﬁﬁluhe F@Eggﬁ sd e%%%ﬁ infASHAT 18afel |4id¥8E® Yn particular, by

response agaln sal antlgen or antlgenlc COHDOSItIOh
persmeuacehm n:amamtrparléldamt@odhamwm JEBRANSRi WiKch ffecapable of meeting

regl#%toﬁpéngﬁgﬁg A IEALE 1Ee YRS (—ﬁer@B@/pé?{e@ta't %sf bensis after the

ations adjuvante an“ol |l -i n-wat er
vacenatiosi om particulearibe a:ianm@d @pmpq@mrh@daw ltp induce protective levels of

antlggz%’ ?&ﬂ]a:gﬁa}l of R f;éb oye [rd g@g%a&t lhdlbl%élg%fr‘%@lt%mBgO% of

response capa tection of influenza
mdmpualsfm@t leastsanet leﬂ:uehsya pHancprgiasably farall siraing presepkin the vaccine,

afte ?%%Qtt th‘fk&ow&%t ,H@%ﬁ@ %Qﬁ@}nnﬁr%ﬁtl\}et Ie\l@ls%fffaﬁﬁtsda\'e% of >90%

cel stemin order to
are |obta1rwis$ Ie@@pﬁomhv@mngmaﬂ@m apaRel aid@fe@ caRdsyitabivt two, or al

stralrdl R A RE VALAR SdtRition.

Influenza viral strains and antigens

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 (subunit
vaccine), or an influenza virosome. In a still further embodiment, the influenza virus may

be a live attenuated influenza preparation.

A split influenza virus or split virus antigenic preparation thereof for use according to the

present invention is suitably an inactivated virus preparation where virus particles are

disrupted with detergents or other reagents to solubilise the lipid envelope. Split virus or

split virus antigenic preparations thereof are suitably prepared by fragmentation of whole
10
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vacci nation and infection). The adjuvanted influenza

conpositions according to the invention have several
w@edwanoEges: 1) An i nproved i mmunogenicity: thegT/mPiob6/002837

allow to restore weak inmune response in the elderly

peope (over 50 years of age, typically over 65 years
influshzagieys, teaihderemblcttouﬁe@nmawvﬁwdnylﬂpé@lpbllés'(lgﬁpﬂmﬁtlons of organic

/ r GV, I

s 8 s AP RARBERLI Bkt 88 oty of e sovisng
ageagancmsbmealrl ranst c(fdhe firaldljpid niateriahz @)'sfm"élwﬁ%s agyger\pfepreparatnon
then%‘o |s rz?xlegﬁ)[ ?abfﬁv‘(n% 6@9&%@% Wridn9e8y 9258 9RdERoRE éé?r%ﬂdegree of

onse us ensuring an increased
purlﬁeepj@m qoynnaredc’@stbe @plltexm;ls yévishretaning gmst;gf thgrantigenic properties of

the %ﬁﬂWug)coﬁﬁgngﬂ oS! é)ﬁﬁ'gﬂ% fmﬂ'fen‘bﬁ’@dudédtlh%gﬁé efBMEplit virus may be

vent1 on have en a provi de bett
dep@ecbfwmteggtqootanag@iingsqroijeﬁﬁ gre\ﬁlz%n Predvesd lﬁgfell culture, the split virus

ma%%éa&éylé@é 'ft% ng tﬁeglslé‘&??rﬂmgﬁtst t&esﬁli‘t”m@!; éﬁilg&&l@‘%ﬁ‘eparatlon may

s rree enza correl ates o
conpprise estlit ofirgs  antigenier aRMRONeNtfe OF dRPESs thenoANG ofiral $éraing Vaccines

con@en‘ﬁng rs?lﬁeﬂhs Ig@éﬂgat‘lhﬁurbrﬁﬁvs%hlava%%n@‘?%‘ P \ﬁszoaritIBQMG Prébarations

her B ce nmenor response | oW n
generally faontain mwahmatrunprgfelraan@ ﬁaﬁe@m eirzand aﬁ@eam% gwér as well

as t? T A rah & SRR r8 lirRM BN BHAREE DREHIRES wiff QSR @enfath most or

un-adj uvante g@OSItI on. The I nventors have al so
all Qfé@VlmWIC@lr@ifpr@@Wé beugh rmj neeepsatilldn thessameproportions as they

occafijnqp{@{;v},g|gvﬁggrp03|tl on was able to not only induce but
so mal ntain protective |evels of antibodi es agai nst

all three strains present in the vaccine, in nore

Altérﬁéjtlv‘élgdﬂél |ﬁfll%é?ﬁ5 ﬁrﬁ]@ﬁﬁa)pgé M ﬂ\%dfo%totﬁ at \Wﬁolé Wnr@éi\(/aéﬁn‘?éj Th|s may

tron (see Table 43 for exang) in stil
progmtq b en @deniner AveT @ BRlit virds M@C&I%ﬁbaéqatnri%"q situgtiorn s 8 avoids

|
oS B AP, SRl VL8 IS0 s o o v

strapepiindyasa iris. Fos spaeritrais thie camanbens) dﬁ#ﬁﬁsﬁms Headioneepducing

t th 801 LAtSIbYe. AthbegHr Isedl th
ne il 2o 8RS 14 VFOPLICRTUEANLALGIE FUNBRYN Do evars e

possibhiitynio usetdifferemtcleleigentn and/onto CFGPYe}?Qr% fideneat p"OfJ?r("eg for producing a

d [
oL LT OREBL Pt SuBll By O MBI b B tuton

additjpn-tg0ihe @reatatifegrae 41 searintLViR Bl Whale, viEgg @pBfoach, there’is aiso a
greater vaccine production capacity than for split virus since considerable amounts of

antigen are lost during additional purification steps necessary for preparing a suitable split

vaccine.

In another embodiment, the influenza virus preparation is in the form of a purified 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 produced either recombinantly or purified from disrupted viral particles.

In another embodiment, the influenza virus preparation is in the form of a virosome.

Virosomes are spherical, unilamellar vesicles which retain the functional viral envelope

11
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i ndividuals for at |east one influenza strain,
preferably for all strains present in the vaccine,
w@Rdoenomto | east three nonths. In a specific asperEP2006/002837

protective | evels of antibodies of >90% are obt ai ned

at | east 6 nonths post-vacci nati on agai nst at |east ,
glycépeteinsUHRabhy NAWIn authahtic sbrfaimatiopr dstercalated timethe virosomes

VﬁCCL € L0 03|#|on. I nfluenza viral strains and
phosp P'i'%‘ginté'a)iﬁ MEPPIESza virus or antigenic preparation

t hereof for use according to the present invention may

. he .a split influenza vi 3 ' j.r s ' ki .

saidJUBRFAM U O HICBDE P fiorne R ey Y SR R EE R iy cuture
derivedf | uenza preparati on nmay contain anot her type of

i nacti vated influenza antigen, such as inactivated

whol e virus or purified HA and NA (subunit vaccine),
For &Xanale,ithé inflaerzza vius astigen orl antigeric prdpafaiions grereof according to the

._embodi nent , the jnflue s ' ,
oS PCeRTE R LHEPEREHDIE RIS S Freins, by aow
influghzeusiras ispkebgs \@ndupuafyinggére dapresisar atlargeict fléifledfogsoFan be
use accordin ' ' ' '
oo DL B B oRFATES AL 07 B et e
of the eneli srenptatidn winethodetusinge tisstieoculbréiele gromgdhg &/irug or express
sql. ubi l.ise the. || pj n . ' {yr | i
oo iTBgth Seld B Berlete, SREbp B Boisil rowing e
virupinelpde éot dxanfpleadoekitaeyi caills sticivae MG lou eglisdram audone of MDCK,
Lt.her | nfecti r_Lnagcti.v it .
D GEIRERPILTREHET K] sHIPEIGAY RAMELR (SOLR Vot B, suta
pig selblreguentny eitey aharomakdn celr typesuiiahlefon regirogypsion of influenza
. spl ubi l.i sin eng . ' I -
oo B SRHS bR B, SRR ol lenhaal
celld. sSuitzdie cell sybistrates iaraisotplireites tatdet fined iferexamiple ag@ary cells such
nder go A j ; red to the
as HRRED SGBRGIRITEPETEpon Bl s 36 o0 RRIRE! B
properties of the split virus conponents. For exanple,

LRY Odyc e i kibn YHek bdBroAaBeELhEEny of a
The\f%@%n %égtgso%ﬁglr%ﬂr?gt% gﬁ%eréé]grteg&lﬁsl , n or rﬁﬂr.oguced [ n)g'3 y.
number bf carhmaroigly hplicaplel proedssas, fangxaneplel 81 erlibtiu prasass described
in A9k lpgo . : l1i 444V1 hESHp&REdDGRIEN by reference.
in rﬁﬁ&%ﬁta%g i%l% %@r%c%?m%?sgﬁs%plﬂth\?i rlus gnti geni (r: y )
Traditionatip eplitsluofasmoducedusingriesalyerdidetorgent Heatpaangisves as tri-n-butyl

cant.ai nin VAL T call ed i 7 ' .‘ ;
thi FlieHA™Z Al tas “Tween-ether
pho\slgrﬁag‘?’ngk)&%tﬁ%{é‘hrt'hv?%é'ﬁgﬂhch gvéni c pr epa.?_lélti ons o
splitjeg)earal this wrocessiis siilegsedualsomatproduoiien fasilifesn Pther splitting agents
Nt . . ié B WAL lsaRS éMample sodium
o S BIRLALELE SRR AR RO G Bhmeior i ool 4 el
deowydholates aaldegcribedtinipatand so. BP 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, ultrafiliration, zonal

centrifugation and chromatography (e.g. ion exchange) steps in a variety of combinations,
12
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all of the virus structural proteins although not
necessarily in the sane proportions as they occur in
w0 b@obmale virus. Alternatively, the influenzaP@i/ER®06/002837

may be in the formof a whole virus vaccine. This may
prove to be an advantage over a split virus vaccine

and bptiorallpandeadtivatiint step egrwitashdat, favoldehydaer Brivepiptaicieng or U.V.
ver et her [ n I

whic By Ba e GHore of P gty " A BREEEIRLY eoaried

out &b ai etch, heortionewn tor ceeati-cdetiroge rerecessed A drrefpiredLapliftigy and

purigm%ﬁgrag%o:é:tessxp{ %SSB tﬂﬂw{rﬂﬁngg é}ﬁ Xélﬁdﬁsi ﬂggcc;fgglab d 52/097072

use different det ergents and/ or t o devel op a di ff er ent
PrefF [ p{%hf Lg va&!nr?ed lé?\t é%esre‘w %’[I B%.’ %%Eéraf?xg tBht'gné M%Htl@nt@ﬁ?pnse a
resiciiall aEtoLDNOf 'Hwemc&ﬂ anddor Tridon Kel @rr@wwnwfé@ﬂé'@e @'deUC’ﬂOﬂ process,
alth%q%@ttﬁ%&t |¥1aw'bg Edé‘ea*@Pﬂh% Xbﬁdéﬁtrgﬂd?{s%ﬁ{%teaﬁ] é}fer ?rép%ﬁr&loﬁ%f the split

c ne producti on capaclit
antigarr. ulremrablg boﬁh§we|@l 8bland 5m@ml<§ Oafar%mfﬂsgéh Bh%ptecfﬁrfed ranges

for tg? éﬁ%%oﬁge%ga Iul"?f!)f tﬁéfge r{qnci?r[nb g[]rfac‘étgr% il e %éﬂﬁé’ db&Y are:

ccine I anot
Tweeni86do. @em 1%, myr& pfeIerelvlzabOlutrQJ%%;ﬁV/Ebar ation is in the

Trlto§% %8 fo. H f%%/é Riord! EFeférQElgr é\ 8093184 Af)

za vécm n 'y contaln the t wo
maj or envel ope proteins, HA and NA, and may have an

In g ggé&ﬂcogr%boﬁqﬁ\éﬂpttﬁg &ingl SGné@H%ﬁo VEdy! 'R/Ubéﬁaﬁﬁ'raﬁg%s;‘ﬁom 0.045%-

|'eSs reactogenic, particularl
OOQ%)uM/g va\r(cmrmﬁm Sr&splilcuembodﬁﬁ!@ﬁi rbe anigeprisdprovided anher 2 fold

conée“ah‘fr%fgq RRRG %wﬂ Chltmrﬁér; T?\r% hfm&Hc%h Qf‘o‘?ldra\ﬁbirnalfrom 0.045%-0.2%

ano I ment e i nfl Genza virus
(w/vp) eepataattocm diitachtwchimes ppenfinal foimudatinnewith/theoadjpeanted (or the

buffdl if tﬁé’@cﬁ{trlo??drmu‘éﬂbllu anmel |l ar vesicles which retain the
unctional vira r‘?vel opegl ycoproteins HA and NA in

authentic conformation, intercalated in the virosones'

In %B?r%?*k%'elmﬂh %?nlgydllrﬁé(lﬁ{ tHE %1 ?rﬁ?étﬂn'iﬁf RS X- M0 Fb?\ges from
on thereo

anti geni C repara ¥ -derlve
0. 0Ct5°/s@lﬂé7&’uwtvurle a@emeveplemfmm@@mme het aﬂélglenﬂa preMidgd as a 2 fold

conc\{ér{t}ﬁe&a%xt?%n ic bk gaeﬁ*rlfonpkeﬂ)@r %Jic‘éﬂﬁaﬁéhe Feﬁﬁfng from 0.005%-

e I nvention may erived fromt
0.0 it} ot s drbe st o éwSrtmOﬁd‘wal fsymijeton wigh the aduvanted

(OffhbeQﬁ%.ﬁ?h# '@' fOE-ngs 5 ﬁngepur i fying the harvested
Preferably the influenza preparation is prepared in the presence of low level of thiomersal,
or preferably in the absence of thiomersal. Preferably the resulting influenza preparation is
stable in the absence of organomercurial preservatives, in particular the preparation
contains no residual thiomersal. In particular the influenza virus preparation comprises a
haemagglutinin antigen stabilised in the absence of thiomersal, or at low levels of
thiomersal (generally 5 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
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accunmul ated in |large nunbers at short notice.

Alternatively, they nmay be derived fromany of the new
w@ewenetiion net hods using tissue culture to grRUI/EPE06/002837

virus or express reconbi nant influenza virus surface

antigens. Suitable cell substrates for grow ng the
WH@irecsnrendaddsrafrsrof dhenmgrrepriftgyinkiienyeysegsdn.s such as

MDCK or cells froma clone of MDCK, MDCK-1ike cells,

nonkey ki dney cells such as AGWK cells including Vera
Prefersblys thes tiftugbka hiug orelantigenic preparatiany thareelr andinkhal pikiv-water
emL\ﬁeclPrLg 1%695ntséjr'et Mtﬁné@ 40 s Q%QIHII%} ‘Pcf sl fefdriRNZRas ‘one vial

or vaccl ne oses ui tabl e cel substrat es
appmalasiy. Prafenably the rda nsa p@-féleg SyNRgE. 9n sl aléem@met ¢{pbediment, the

mfluéﬁzal Vlﬁ.}éb&tarnﬁ‘ér e ?Fﬁ%lagaﬂfgu él‘] fegwttﬂ gﬁllrlne ~whtd?@Fuldiét adjuvant are
conifalriedoiﬂ wpsrm@dctmlalaersc@r I Vlalﬁnéﬁd aﬂ@“%?@osgﬁ?’fﬁ}’ ulrfgre or upon
adn}Tﬂﬁre{tl% it Wegsel)ﬂ j’b iggédfe g&‘ gdr)]{l/s ff)\yé ggﬁzﬁp‘brc@cﬁp@ﬂlﬁdm example,
wheoohtmemmaelly aa,ﬂpmrt:MthSpvas@@@sf@é a tojgl dosgnyplémeRf 0.7 ml, the
conge%r]atﬁg %Hti#r % 4Q§'S| nco§15| figdcd e%té@%g%ent%a@%t&ﬁ%pht virion

orated herein ref erence
antiers)liaré presiehtgdsipldne Vl$ld3ﬁﬁ$ﬂ)dﬁbﬁﬂﬁf’e@m’l§@ﬂﬁ@ agd a pre-filled syringe

cont%éﬂs tﬁ%tafiﬁu% (§§@gpkéﬁﬁ EBHtaIﬁHI‘g ha@@etifle & |HJHEﬁ’dn the content of

in combi nati on wt
the Vmiaemr(tammg(ma mmcaﬁratepwé@ﬁle@it naetivatgsi srlit ivisigy a@ﬁaerﬂ%issremoved

frorrgr\%(iﬁaﬁ%g lﬁtthé s r'ﬂét%t dnfblrﬁmepidﬂﬂ}é% foRBwE 6V hbhideeixing of the

S now enp I ncl ude detergents
syrlme ;ﬁ’mot ’@dhjjb’cﬁl@ &ezwﬁéisﬂa?ﬂlebﬁ r@k@?@ﬂtbé' aryiprasusgyaraieedle and the
vol %g}rg&%)f& g?&)g F Br3%ciE S frle Egodsﬂtu% @Evaﬁ’]@ed H%érég vaccme

I'ncorpor a herein by retrerence tergents t
can&ﬂﬁtebﬁrresmhda%sad) ut.ting agents include cationic
detergents e.g. cetyl trinethyl amoni um bromni de
(CTAB), other ionic detergents e.g. laurylsulfate,
Accbﬁiuﬂg)dﬁdhctheéaﬁemventlonprat ileast oorcdaeirélugeza straincin dwe thidtivalent

descri abo e i.ncl d 0 :
mrgRaRsTS PR o st erstagel ity R Ry U] pendpis outoroak or
havBitied pgﬂeﬁﬁél&ob& a@ﬁelafbﬂabntraaqbafﬁdemmmutbrtbelﬂ, Suwh strain may also be
co natjion r
R g B! U8 o ShABC Wi yocpre s o
multedrtrvaotindistiélemerd bivaleht, ar iacnivalent/ ara @uhémva@palamlmeo rﬁ’t least
st.eps. such racentrifu f [
oneS R SRR BTSEH AR or YR ghel 7B associes
withe¥ gaadgeic auteresk. Buitableasiraingy ac, bclbnbi hmtt@Cbtcs l—h‘ErM HON2, H7N7,
ti y an inactivation step eg with heat, .
H2§£?W§Pg@ﬁyde or b-propiolactone or U. V. whi ch may be
carried out before or after splitting. The splitting

.pr.ocess nmay be carri . . . .
Salg influenza virlus "or an lgenlecoI preparation thereof is suitably multivalent such as

bivalent or trivalent or quadrivalent. Preferably the influenza virus or antigenic preparation
thereof is trivalent or quadrivalent, having an antigen from three different influenza strains,
at least one strain being associated with a pandemic outbreak or having the potential to

be associated with a pandemic outbreak.

The features of an influenza virus strain that give it the potential to cause a pandemic
outbreak are: it contains a new haemagglutinin compared to the haemagglutinin in the

currently circulating strains; it is capable of being transmitted horizontally in the human
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out as a batch, continuous or sem -continuous process.
A preferred splitting and purification process for a
W@ piostiodimrunogeni ¢ conposition i s descri bed i nPAYDEP2006/002837
02/097072. Preferred split flu vaccine antigen
preparations according to the invention conprise a
populgtinslaiad it Enmatidgentc fonbemaig Aara baermaddigininanap e one which has
not %r;('a %Qd%rgdL atR% rt ean%%l‘éifoh% 6ﬁérf@ﬁU(‘,thtlrﬁ(lé‘e}%@bably a

concentrablons a Juste af
numpeére phdiatades, sfich lae Pl Or itanaygeh a Fremaggiginn Emtrhas not been

CIchagﬁa dn ﬁ}e r@mannTMptu?ﬂl Kofde q{mee)&rngaﬁg Plgf HI N7 BF AbSHHiGFare found

|na concentrati hese non-ioni c
in bigds: flraettizert Gse rihe hejoriy,corms lerst @ larae prpm@ﬁnm orpeygD the entire

pop% flﬁp@e{s%og[)%fvﬁﬁ&/e\ﬁfgm&ted Qhele(qtg%‘éhd JE§ irﬁrﬁtﬁh&%gwcm% najve to it.

nore preférably 0.005 to
(wWwv). In a specific enbodi nent, the final

Ce rt\%}%\r}?a e &5 Oqt%ﬂerfaﬁ at’ %ﬁ}ré%g n%"f‘iglg stbédo‘?ﬁ'lh&m@éée@ whh #%enza in a

he antigen is
panqhermmsﬂﬂdtm %he2efderlyi thenduanicallyed an@(tsma& cmmge@haWaearaculaﬂy

suscgvﬁgl &R &8 ?gﬁﬁ%‘%hgna;f\h%@ftlggnécaﬁﬁynﬁglp%%(f’eoalgdoe(tVYfék) For H2

Hag t'0 I nal fornmul ation
influenzeh tmehparadj hhuemq:pelatugr@bonnr@teb&%&grs gt@ntingreasast iy It is important

for t% Io%agcﬁ% é Bk orb ct%@%?‘% Johfasgﬁgggfe%tm alsifiple way.

oncentra |on FFiTon X1 ranges from
0.005% 0. 017% W v. I n another specific enbodi nent, the

Ano\[h%“ gﬂ)%ﬁ dfpe ;ﬁl \’A}h@%q?(%‘fwgre%sé@h& SRERBIFA RGP tP%tv'éf Bore today

as a ton concentration rangl ng fr
thar0e\@0 Beor® a0B 4 regiony Wikte Mast ney Weisas leiesgs. (dna Aifbgouth East

AsnaDQ}%pefBéE@Fnef ] d\%tﬁd’:\h&ﬁ&e iRt deANESA. (T‘N's EMge in travel

n the 'control for alon Preéferab
pattemnfslelmehlz:a npweyiaises fooiears apuag dhed obﬁ in ﬁ@?ﬁ%@i M@ék%father than

morltl?é” of thionersal, or preferably in the absence
T omsrsal Pr ef er abl y the resulting influenza
preparation is stable in the absence of

Thugrfgrag%? @'Uﬂﬂ)@of Elé@ﬁl@rtﬁéﬂe' "éeaS pahfbu%?rﬁée@Uﬁoarvabélﬁatlon to protect

prep Nn contal Nns no resi hi onersal . In
agajpat irifluahzer in Aepandemie eiteationy grs app@ﬂaﬂ%tn%‘ﬁe@dﬁwﬁm@ég guitable

stra[ﬁ SR H t'Ii'ﬂJnt%dEE&tllIQ\?’P F?\%H'?N?eQZNQ ahf®1aasence of

onersa 'ow’l thiomersal (generally
5 rrg/m or Iess) Specifically the stabilization of B

Opt oﬂgl 5b nﬁa} @ﬁ%ﬁ’rn‘fﬂ?g thh BrételAAadies So0éxamg 8vo non
ero suc a tocopherol succinate (also
pandemlc strains plus a pandemic straln Alternatlvely the composition may contain three

pandemic strains. Preferably the composition contains three pandemic strains.
Oil-in-water emulsion adjuvant

The adjuvant composition of the invention contains an oil-in-water emulsion adjuvant,
preferably said emulsion comprises a metabolisable oil in an amount of 0.5% to 20% of
the total volume, and having oil droplets of which at least 70% by intensity have diameters
of less than 1 pm.

In order for any oil in water composition to be suitable for human administration, the oil
phase of the emulsion system has to comprise a metabolisable oil. The meaning of the
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known as vitam n E succinate, i.e. VES). Such
preparati ons and nmet hods to prepare them are discl osed
WO o020 097072. A preferred conposition contBCTEP2006/002837
three inactivated split virion antigens prepared from
t heWHO recomended strains of the appropriate
term nfetatmiligabls @i somell Rnewarialite atthMetabDFm gaw bedsfippd as ‘being
capgﬂé'oqeﬂél gaggﬁﬁé'lrn?é )gnﬁ:é?é;%cﬁgﬁﬁ gﬂglatnla% RUstrdtBa W Rcal Dictionary,

nmul sion al ne same cont al ner.
W. a tSangenseeempw P6thaeditianne 9v4 1 Theppit oryHPe. amy wgastaie ¢il, fish oil,

anmﬁ!ﬂ Vbrals%ﬁtﬁet?chgﬁ ew$ Fﬂ LEAoB YhddBEthe! Rechlier! il BRakdpéBle of being
uenza virus or antigenic

tranpfoepad &yiroetabolisne dutaragedneanst oraing- atat@MMBeRBQiress of vegetable

oils ag%[m{%ﬁt Olg e GRIY [?éyrpgldt}htsnlﬁé‘ﬁ@ﬁ g &ﬂnﬁ@hé@ E&nﬁ{erc‘lélf?l vailable

m Xe short ore or upon admnistration into
oils tsheh ssERBEE®tandothes eA madiculariy sultabie metapalisable oil is squalene.

sauBondhi Qle IS %P a e M eioraEsk ey 2o

unsaimeated) nit emiahais éeliralrin ilayge siugitifies éx almgkdverhal, and in lower quantities

in og vwe)%E gtrg,rerﬁ Bfrl \e/r?éeeﬁrﬂsn off ﬁﬁg‘n%’eaa%{s df\ﬁ(%’ EB{S pYii ’E:bl%ﬁ)(1 Preferred oil for

useCIDrthlal mmr)hoanﬂq%lmaaﬁ&Imddbdlyablﬁgfel @OMiﬁaBn’é tbér dact that it is an

e Pl MBS B P 1ot Lep s oot
concentrat ed trivalent inactivated split virion

Qil % %t%?n%ubrc‘c%nﬁ?‘é?&gdaré RA%'I.Pk'hp gweg'lebgi’ A el fin gé?&@d to be

ai ni ng uvant fo entl e m Xxi ng

usefuhas agljluvarge:orrmpsmna &R 3998481 WR, 95/h'é?1@§ed needl e is

repl aced by an intranuscul ar needl e and the volune is

corrected to 530 ml. One dose of the reconstituted
Suitabjyube meabolisddleieihispresant inan aaadtda O &% tr 2% (el songentration)

C Q. tno 0

of 3 el Lol BESGAH Fitnd b BRPSEHon. FHEMI Oth o BbulER 3 0% to 10%
of tivtopad yoluimen peeferhbly & an denblintend 21056 &x6.8% efttbel takgltiveluge.

pandeni ¢ outbreak or have the potential to be

associated with a pandem c out break. Such strain nay
In zedpeoifibembetisngngdhe onedaboligahieleihisoresantima final @mayet t)feaé:tout 0.5 /o,
10,0 I
105y 40 L Bl R WIRHASFIE oo, I enginr spect
emhadiraenfutidr metabelisableaalds neeseat inlagfinal ameentsef %, 1%, 3.57% or 5%

oftﬁég;? vamﬁ%twtﬁ$.nﬁn&?dg%ate n%&s&ﬁsﬁak or has the

0 be ass a pandem c out br eak.
Swtable strains are, but not limted to: H5N1L , HONZ,

Pre‘%@&y tﬁg'gﬁ-ir@ﬂgteﬁ%lsion systems of the present invention have a small oil
droplet size in the sub-micron range. Suitably the droplet sizes will be in the range 120 to
750 nm, more preferably sizes from 120 to 600 nm in diameter. Most preferably the oil-in
water emulsion contains oil droplets of which at least 70% by intensity are less than 500
nm in diameter, more preferably at least 80% by intensity are less than 300 nm in
diameter, more preferably at least 90% by intensity are in the range of 120 to 200 nm in

diameter.

The oil droplet size, i.e. diameter, according to the present invention is given by intensity.

There are several ways of determining the diameter of the oil droplet size by intensity.

Intensity is measured by use of a sizing instrument, suitably by dynamic light scattering
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Said influenza virus or antigenic preparation thereof
is suitably multivalent such as bivalent or trivalent
worooguedio val ent. Preferably the influenza virPGI/BP2006/002837
antigenic preparation thereof is trivalent or
quadrival ent, having an antigen fromthree differe
suchi ¢ Ithee hzivest r Zatasizerad000cas praferablyt thai Makyein éetaS'Zef 3000Hs. A

deta@e&fpﬁﬁﬁ U?éj @% i ERARPRM. g @HFS*PE)@ ||9{/ lsht@\ﬂeﬂé}rrﬁr’@the z average

assocr at e ?an em c outbre
diamétee ZADthyr dynaofic dight sﬁattaméPWﬂ\@ p@?@iaw%ﬁp%ﬂwqw) this

metfggangqﬂ o%gtjj ﬁ’vettﬁag)ng/ﬁEPé’rsWﬂ%W(ﬁDﬂmaﬁé %l‘h ﬂfeeZAIDtand PDI are

uti'nin conpared t
calcmmedraf@@i {inei quinmulants targ@nthm rEneseyvaliesdq Bl rﬁ@”'é‘i thg krowledge of

the %r?% ré;‘?a%ﬁ\;)% ﬁd&f( /?@éé?ﬂdtrﬁé’é}ﬁ@t@)tcgf%ul%f& !hé%rﬁétbb’of fAetdi@iroplet

I's pathogenic for A
by dettewnha@rihg g\!hq:te mrhclﬁgye iskistripusion sy ERohes a}g@flthg'é@ﬁher the Contin,

or Nﬁxédgpﬁe'éﬂltérﬁﬁﬁmnp | (ﬂ’ié %aul%lg@ﬁthﬁ%én%@i@@@i faraiyi é([aé sizing

a nu decadés, such H2.
mstrunnent),yMbsi czi tfhﬁaérimag@ﬁ thei nartrr-let feértacweesmﬁ@e ob@@ﬁmplex composition is

unkno C%}w@tthggntkgsﬁy{ﬁsthb‘um iD QA hidOEbrRRIeP RN, BAd if necessary the

Ho which are found in birds. In
mterenty hmancmlgmat"h@frﬁmjtblﬁldtsylbuéi@n at least a large
proportion of, or even the entire population has not
previously encount er ed t he antigen and is
The ioihin makesgnoasioy anedrdiad te the; invension Fomppses A stergl gSterols are well

knoﬂr‘?i}h{h@ %r?’ &t e@ndl@%ﬁcﬁ@é&%l s R| MOvﬂﬁémsn%rlékﬁﬁ‘@teedlsclosed in

uenza in a pandemc situation. The el de
the Maeckdhdenildti Egn.i pageadt!, sma nateraily gectiring gierol fSurd i ‘animal fat.

Othxﬁ' qtlt'taﬁlgls% obé IﬁHﬁ&g ‘Btﬁltgétgrokpuétlggﬁgbérdiogr%s@m QBH@E&BFIHMOI and

ar e i nfluenz
ergcrmarctferof Sehrb sqmpus avitably esentan @eram@es of §.04f% n20% (W) of the

totaIpY {Jrg%lts ggh P!)é/edlcs cbrﬂnglﬁcﬂpt réfglra ghﬁlf% GHRIURS of 0.108 to 5%

as’ soon’as e and In a
(wivpi Iﬁnefeea!w;a,ywhém tieh eherqf,g i glpolestefpbdp |sepr\gﬁ@ntan @rpamount of between

0. Oitﬁhcr e(ja@?;% b@ 5 8f thd rtc?%lek/&[lﬁe 8?%%5{%8&%@%%60@@66{ more

ré and the regions where nost
prefeiablyss sinemeouné of CARYWaN ih 5@& ml Yagsine Aosa VOIHERe OB 84 1peW/V) i

0.5 Eﬁg Ié;g{ cg]os?\(lglunqee&t ?Zr(bvm% 0.7 nhI82EAhe YESH Tolurhbl S

ravel ns’enabl es new viruses to reach
around the globe in a matter of weeks rather than

Suitg@ tﬂé e{rolygae(l&\a—t-g&g&}efr&rortQ%@ﬁve%@ YRSreBf smEt‘FPQi aighB&b&pherol

GI A or vaccination to protect
succagatenQrefenaxblyuelplaa-tompherpbﬁdQr@p@ntslm amemsyng of Jetween 0.2% and

5. 0“@ (t(lﬁlﬂ %‘%e Poal@ckgmfrﬁe %lf}_épﬁl%ﬂg Nztﬁﬁ'ict @&hﬁos‘?ﬂdna'rﬁb‘-‘re er@ferably at an

amount of 2.5% (v/v) in a 0.5 ml vaccine dose vo|ume or 0 5% (v/v) |n 0 5 ml vaccine
dose volume or 1.7-1.9% (v/v), preferably 1.8% in 0.7 ml vaccine dose volume. By way of
clarification, concentrations given in v/v can be converted into concentration in w/v by
applying the following conversion factor: a 5% (v/v) alpha-tocopherol concentration is
equivalent to a 4.8% (w/v) alpha-tocopherol concentration.

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

Preferred concentration are 0.5 to 1.5% by weight (w/w) of the total composition.
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Optionally the conposition nmay contain nore than three
val encies, for exanple two non pandem c strains plus a
w@asvdamileo strain. Alternatively the conpositi oPCTEP2006/002837
contain three pandem c strains. Preferably the

conposition contains three pandem c strains.
G l-in-water enul sion adjuvant The adj uvant

Thece%[ﬁé?ﬁlhh anak I%ﬁltétf‘;y?é‘&b@@xﬁ@méier’s%r@fhn%bnécﬂbé't@?ﬂheen 80).

said enul sion co
In aaspmlflawnboﬂamré @.q m Vaﬁp"?ﬁrﬁgf?ﬂ velimg. eoniiaing i%n'fw:{w ) {yeen 80,

andtapb%l mgg%#ﬂ% d68 BMENDnRiins @W‘%Pk\ﬁm Meem@hn 6latnothler specific

Intensity have dianeters of |ess
emhmﬁmanhtrmmemfoaﬂoamﬁwe&n B is@Rer Whshposi tion to be
suitable for human admi nistration, the oil phase of
the enul sion system has to conprise a netabolisable
Theogil in méern@awwg fiuvanb meaynPentifisnsl WA prtaero pdiuyants,Qr jimmuno-

stlrrfﬁ[%\‘ﬂl’g‘ah&‘ tﬁé}g M?p‘oﬁgﬁ’ll él%ﬁ&ldlﬁ\eﬁﬁﬁf lﬂfé dRbhig( |sa§n oil in water

el ng capa bei ng transforne met abol i s
forn(uﬂai\onamn@ﬂamg @gwalm%@r l\?é‘él’ﬂ@&lm@?E‘P'IS@é'&r 9il, glpha iocopherol, and

twee??@ﬁler'ﬁ'ne(;ﬂgﬁ%er &ﬁ&@lgﬁ%éy %o (:érﬂglﬂ)s)pan Baearidr L@BthnbeT ypically

any vegetable oil, fi oi'l, aninmal oil or Sy nt h
the el in whtet hwillscarmpriseoftom P oior Aeer s4akenenof 4be) iptl Solue of the

|mnﬁﬁ8@9{|@c&ﬁp$§ﬁdﬁgfr5ﬁ1@t%f (Gp ﬂﬁ@hQYod&Bhé%Péh@ﬁme fo 3% Tween 80,

rains are common sources_ of vegeta

andgnabe smun@(ﬂ pecasding tathe RIPeRAUBR Aes@ibed i r%’é@r??%n"referably
the ﬁ%@ S@éqda%leugﬁhﬁthéioﬂé Yo dr el |apivl §s W@ BréVides a more

and others. A particularly suita
stahi%teawtﬂlqnsaw@n §5|(pplgow&ﬁa(le@ﬁeSOf@t?@a‘r'eﬁéte) ey also be present, for

exafrdlbat Hevel of 99,2 3- Hexamet hyl - 2, 6, 10, 14, 18, 22- t et racosah
exaene) 1s an unsaturated oil which is found in | arge
guantities in shark-liver oil, and in |lower quantities

Imdlﬁh&{e'n‘?’@ Brobertiddcaf @Rr 'imﬁidno Bhie cBhipbsitidn wed for the first

I's a particularly preferre oil for use in
vacsmagonmféhﬁ PeasentiYanteR i s  a netabol i sable oil by
virtue of the fact that it is an internmediate in the
bi osynt hesi s of chol esterol (Merck index, 10th

In timipresent inueitiop the.rewtivaignt infuenza, compesitiofhisi PR ¢fdpducing an
Impﬁﬁ/eércﬁjty"‘?léell KARYYAe irfsdoRSe ahinsta fedtdvhe REaR SdrggRRhesntigen(s)

be useful as adjuvant conpositions (EP 399843: WO
or aglggqnlngmggsmogﬁqnmr?d inibe 4 hsel damLee sggronse Bpt@@gﬂtwnh the

corﬂegpmlr@'@hﬁﬂosﬁfon Qvhrdh ihunZfffavahteda|.e coses ot &éﬂtblﬂ rBhy @kogeneous

he total volunme of the inmmunogenic conpositj.o

adijqagt desgin Wlsgnregqﬁﬁ%’qo ¥ ‘PRI eEMBOTHRR o N ArRPeCcHE ambodlment said
mchR)eH B4 'P-rcélﬁ PhRAhY rdsPorie i3 BBAIRSt 1B pandithit MflBeR24 Sfait.he

total vol une.
By ‘improved CD4 T-cell immune response is meant that a higher CD4 response is
obtained in a human patient after administration of the adjuvanted immunogenic
composition than that obtained after administration of the same composition without
adjuvant. 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, alpha tocopherol and an emulsifying agent, compared to the response
induced after administration of an immunogenic composition comprising an influenza virus
or antigenic preparation thereof which is un-adjuvanted. Such formulation will
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In a specific enbodi nent, the nmetabolisable oil is
present in a final anmount of about 0.5% 1% 3.5% or
wGh2oefiotihe total vol une of the i mmunogeni c conpOFEP10061002837

I n anot her specific enbodi nent, the netabolisable oil

is present in a final anount of 0.5% 1% 3.57% or 5%
advantagehesly diealused| iomindate t Ai-NFVANEB gERATT CEHpISPPTSSH capable of

Pr ef j of the
detegloB el Bl B B A e e 2 i the

sub-m cron range. Suitably the droplet sizes will be

h i ppef Ficaes lftr oy
g S tasy o sl e

compsiten fomubs i thecoresentiavestipn d Bighet ﬁlaafthwmvnakogﬁca' @FPO“S"'
induded %og’yar NSRES Pﬁ-‘éd?:@?nt%@ﬁﬁldeh@é‘ @R iBhAINVAbicRBEsBEh as sub-unit

ferab east 80% by intensity are |ess
mfludzr‘rzazn/afecﬁe nmNhﬁledhf&WE?%V"UWé'”ﬁf eferably at |east 90%

by intensity are in the range of 120 to 200 nm|n
di ameter. The oil droplet size, i

In patiadardin gt Sl SSBHIMrANAEE P T-sel R Tggponse’ is obtained
in ahnﬁ*r%?ﬁc;ly%?a-ryﬁrr%rﬁfe% ﬁsff'é?ﬁake\’\’QY%tﬁsfnt detendriserdiggbtie to said

dropl et size by intensjt
influbmeeewisist gr a@'main'ﬁe@rwgag\@tydm& b e H@S‘H'hg{ PRifteifient having

nev%%éeqpé%gt@/rugﬂ@ﬁﬁé‘en (8JehIsL ﬁélﬁ/@'rddﬁgﬁﬂ}'@h a’#l@rrtdﬂeely, having failed
vern

et asi zer 4000 or preferabl [ v ;
to r@poadi toepaigd QIdigen cmcgeglaqqug@r?g oRE, rgtélyls:’a’\% npgqpqu] CD4 T-ce

lmmﬁﬁ@r@é&)n%é dg obé hdd r°r'1t alﬁ’chﬁﬁiulﬁbbérhﬁroh'ﬁsédos%@fsmcﬁeast ae elderly,

average di aneter namc |i g catterl

typlc(aﬂ’ﬂ:st Ieaa& Yhyesst PeAGh |tmlpa§b§)étypa§&§@ or1a pye, rp,glaﬁ%%ult below 65
year‘gdoq ZA ngﬂ'ﬂﬁ@ rﬁé&?caPQMGmo‘hﬁ(l igH fisk’ bBGIgXof £Bhi)d ureed the age

Bot K the AD"and PDI are calculated with the cunul ants

oftved.gori t hm These val ues do not require the know edge
of the particle refractive index. A second nmean is to
cal cul ate the dianeter of the oil dropl

. et b _
Thedepeni 1G0T orb TGN rRROLRE MBY e ASEPa M (ferayfingy/he number
of cé\réoér!?&kir?b] Wc}fttﬁmou&huhg% tokiA@s:Contin, or NNLS, or the

vern" one he default al go

pr @ellsjer@dﬂ@ng byleaﬁéwmdz‘ﬁef@t CHekKipasErR40L Nﬁgtngl]f/ Thife)
tine, as. t h f
Clor?ﬁg%i)rtodgﬂ gﬁgé%%dﬂrrd%we@ cwnaﬁggsm 2, ANFRITE NG
di sdené prodducing eslebstiien arﬂtamxotmnsytdbma(@lﬁQL diFoi, 1FNy)

necessary the jnte ori nat m
8 <efs Biedreng atrlﬁ@stgﬁ\ly %ﬂgg\ﬁ&g‘? nga@g%r dél Qjé 0
3 hecehé]wahbuﬁ@ aFREBTNIRSakd Sicthe oyto‘ﬁtr@r(ﬂl 3, GD4OLEHNy)

known in the art, for exanple cholesterol is well
known and i s, for exanpl e, disclosed in

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

The improved CD4 T-cell immune response conferred by the adjuvanted influenza
composition of the present invention may be ideally obtained after one single
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the Merck Index, 11th Edn., page 341, as a naturally
occurring sterol found in animal fat. OQher suitable
W@ e@sabE10 ncl ude b-sitosterol, stigmasterol, PCT/EP2006/002837
ergosterol, al pha-tocopherol and ergocalciferol. Said
sterol is swtably present in an anmount of 0.01%¢t
admp@sitation.vTheosingleedesst approattuil be PHEMEWMRIRYGEhIY Sxample in

rapmﬁ&@?l%fn &?bre@%%ﬁt@étﬂﬁl Yn %%rtéiﬂ ArRHRtanets, Oes'b%’bﬂy 5c%the elderly

when the sterol is cholesterol, it
popilation; esisribe caseel YaHdg ﬁhllddﬁn thelaneR years @b g ahngarsyyaccinated for

the ﬁr\é‘{ Yn)neoégiaﬁrté? itfRkAta, Vd?' iHBe @hsd be al ﬁéﬁé@ﬁwllﬁmay be beneficial to

more preferably at an anount 8 02%

adm(mv/tef) T L #Basy The G‘?%’WW of said
samencgmaogﬁicenv Y] '&Sns%b?@d ved UpEnPdsitfdonl Yor( \m‘s« ) vadein@tignyrimay be

ose volune. Suitably the sterol
admigligieredtdssiopHbe OnN-a9ingaPHBRAMVEVTUNE TERRPRSST anf sy adgguately spaced.

Typ|@+ S/l‘\ge Q€ @6&' of IHE EbMBbStiorn %Qf\%rnaé)l‘éw weeks or about one month,

tocopherol is present in an anpu I en
e.g. @. \ogkand VBRelsgs 4 Weels, o’iW@ﬁ‘@ Pb@d’t’e%lelﬁ’i% ”??f 'fﬁggose 0 help prime
th h{iﬁﬁ'iHé inQRTRYShil@Br pdttyGesiopbREe attlivid@lls.an anmount
e! g%/)og ”f In a 0I 5 H) vgccﬁe doselvol umre, or 0.5%
(v/iv) in 0.5 m vaccine dose volune or 1.7-1.9% (v/v),

In Qr% lfﬁ:bléf'nt;odﬁ'r(érﬂtn e 7 aBininisk&Eibm e o o vm{murmgeﬁ& \prosmon

arificati on, concentrations iven in \{/V ca
alter@@h\(ﬁé\f w6 dddiiiopaliyolngisrs: 8P | IBIRTVSAVEVNEYOR b 'yﬁeﬁao@ﬁ‘?e'” patients

adnﬁrﬁéthl%\ﬁ' With %né(cﬁu@n% ihaslrgenid depogitish compared to the B-memory

b e

lmpr%%'éi BB rReRY  del Fetéﬁéns‘éo@rﬁtérﬁie@ntcﬁﬂﬁléﬁ i mgrealédntfrequency of
The emul sifyin ent ma% resent at, an

peripharal Hleo BV BROSHRPDF SHUe ARHIBE aHP CPUBTHGEETIgY Plasma

celléb\’.\’f)m anfi’qe?'f EhRhber I%Fserﬁééguré’d btiduREeh obfinVitrd differdnion (see
Preferred concentratjon are 0.5 to

Examp@@qgaowme@gqtme(twwo fEHisRa{8 ¢eie MeBbosi ti on. The

enul si fying agent may suitably be polyoxyethyl ene

sorbitan nonool eate (Tween 80). In a specific .. :
In aealolyrthen spediicoemberimeaie dhe, ¥acriatiop Y iffihec GapRpsiion iy the first

vacéiMhiidh, a_éﬁﬁ@iht&p ha@ﬁe nfeddurabld impaecoMBeTHErespbhgE
contains 0.7% (ww) Tween 80. In another specific

enbodi rrent the concentrati on of Tween 80 is 0.2%

The(.%dm:antyh%v@'shrdn@m@@t@uncﬁfﬁﬂt %ldbﬁwp@@]tlbhaﬂtnpn‘ayglm mfluenza virus
utilised with other adju

t
or qqiqlge@pqugpgﬁtlcprhﬁgﬁreqnfprr@m%%&lfwgpnangmﬂ {m\ga’ﬁeh\e&ﬁelgﬁ ng.lvant in
partfiRidn dilinWear erﬁ@énﬁﬁ'a@}dv@ﬂt ébhﬁﬁ?rsirﬁgl Aenetspolibaie odya sterol such

as aall;?hoat tgsg)phrelﬁél%%lalnseal}rtnjullselfy%g égent is gﬁec?v Ol%h[:?r(r)motmga'? cell responses in
an immuno-compromised human population. As the Applicants have demonstrated, the
administration of a single dose of the immunogenic composition for first vaccination, as
described in the invention is capable of providing better sero-protection, as assessed by
the correlates of protection for influenza vaccines, following revaccination against
influenza in a human elderly population, than does the vaccination with an un-adjuvanted
influenza vaccine. The claimed adjuvanted formulation has also been able to induce an
improved CD4 T-cell immune response against influenza virus compared to that obtained
with the un-adjuvanted formulation. This finding can be associated with an increased
responsiveness upon vaccination or infection vis-a-vis influenza antigenic exposure.
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tween 80. The oil in water enulsion may al so contain

span 85 and/or Lecithin. Typically the oil in water
wowdob/1eampri se from2 to 10% squal ene of the tRPCHEP2006/002837

vol une of the inmunogenic conposition, from2 to 10%

al pha tocopherol and fromO0.3 to 3% Tween 80, and
Furthermore dois euhysalewbel ReRpCiated Wigh p CRSETRIRONENERISSHER] 3 o abilty
to rei%gér]rc? %égm FI SRt f?ﬁ}]@;{nztahfird] 'ﬂ’nsolﬁnlp?&!‘é@l r%gﬁons@ RBR be espeCIaIIy

I'S equa ess than 1 as this provjdes
benefisicd nsaabrmmugmqompmmlsgbgnmg qqu]ay@&§g@m9§ éi‘h%elderly populatlon

(65 g%rg'o? @\Qe tarnhoib%?é)eand"ﬁypeﬁ‘b&@art%ﬁe PSRN eldérﬁf p@dﬁﬂ’éﬂ@heThls may

nnunogenlc propertles of

restitninuredyeing dhe cmptf%h mpghiditysary miartaliyerate asd W&&%?t'ﬁ‘st rgrgency
adm%fs,otng ﬁ[)%ﬁt% ﬂé@ﬂ&r‘u@%nb Rir hiRERSEMNe ||Ir'iéé§n'1'h|9'ﬁna*y*’ﬁso be of

uenza conp03|t|on IS C
benéfit diac theg infanti n?nlﬂﬁﬁ@d bBlpwT 5 yparsi mﬁ@bﬁfeéﬂ@wsg years of age).

Furtﬁ&?r?d?étlt AowsSARIcRY'S @4 TheIGRERMREhiaNts ﬂl@Fb( Férs@[ent in time,

geni ¢ conposi t1on conpared to the CD4 T
e.g.istitnpresent opoiser aitardhedtst weedinaties é@PP%Bdﬁdh%esponse induced

wﬁh%‘?érﬂrqscmbfu\/%emrﬁﬂldtlenUn adj uvanted, i.e. does not

ntaln any exogeneous adj uvant (hereln al so referred
to as 'plain conposition'). In a specific enbodiment,

Pref@ﬁdbﬂ/ IBPEBY &dg nTurFéelleE biga B@cﬂ 8§ @r@ﬁﬁprb%cﬁ@@ﬂ”ﬁbell immune
e ‘pandem c I nfluenza s rain. By nproved CD4

responae, ﬁbtarr@ép@ 88 ainpEMad sHejeeth volyes, F@H@?U@m of és%‘??ﬁsréa?tg’e CD4

T hé? r% sb r\n%amém%? tR@ k80Nt G ickas-ragetivaicsa 'ﬂfcélﬁﬂs ®creased. By
adj uvant ed | nmuinogeni c corr_g_gsml on_than th

crowmeaciisl CAT4 E9spaceR i SRB: PO bFol F?ég%tﬁwesf@é%&eit%eénbetween

infludhidodin@dj uvant. For exanple, a higher CD4 T-cell
response is obtained in a human patient upon

admini stration of an i munogeni ¢ conposition
Usuﬁﬁm’ a?lbﬁlg ﬁH’ﬂuér&fa' Vﬁé%sVbfél%ﬁ@&tn@nbhlgeagéinﬁr Eﬁﬂlﬁ@lﬂﬂams of

Ig?get er with an oil-in-water enulsio
influgazaviing thad Mave 1asgagohEniaLe| SIDERM antigenic q]a}gﬁ\]c‘;erlstlcs When the

mfeEtf?\goRfP@ﬁIQ mgannﬂﬂ@é?]zSVWu%' had D8derg6TE mikSBrges t(Gudthas a point
onse | nduced ter adm nistration of an

mutamﬁm@roajbm%m@tlﬁ’fﬁaéﬁ PPBhMLEAIONS SeSIngrn AFNQIa%S ghangegdn the for
exafbled H%eﬂr%cgrg‘ié%ﬁﬁﬁén%‘mt PEQMr WintdygiLtinin (antlgemc drlft variant

un- ad% uvant ed fornmulation willa a‘nt ageous
Virugsisding &d FrRRGTE BAY Pl VYRR eCDiRtertigRy ?thoegwr@@y only provide

Imﬂ‘é@ﬂﬁ@t‘e@tl&f aéj%@ﬁé\}vl‘lyrbr@étedi '@Ehé’rﬂé‘lﬁay‘i‘@édagﬁqﬁlrrﬂfnﬂﬁ @ifueéd by prior
MHC cl ass ecul es. Preferab

mﬂueﬁﬁ@ inSeasign I var@iRRions AntigRmic gt Wean'ﬁtH'%&ﬁrﬂ“@Ha's?ﬂ iggmics that
occhiddrtgNARrpandemic 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 tissue 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.
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conposition for use in the present invention is higher
than the i mmunol ogi cal response induced by any other

wapsoadpuvent ed i nfl uenza conventi onal vacci ne, PEIVEP208&002837
sub-unit influenza vaccine or whole influenza virus
vaccine. In particular but not exclusively, sai d

"inproved CD4 T-cell inmune response’ is obtained in
The\?é%ﬁ hVEREOhAGE A ||T¥T1L}H3>§Eh|€‘°d$n%tsit|§ﬁ‘tas herBin @eflhéﬁlf%@ttherefore a
I'S seronegative said i nfluenza virus

highentabiibn o TIHUGS SeereRENRRID| Iyl FEySBEACHE GIMA i Polls I ypgpinated

elde?gtéuﬁf% ﬂlsn&d?ﬁéfgﬁstlf:‘?ﬁgyd b& %ro\,{étééﬁMW a He@%‘blllty to respond

nal ve pat | ent) or, alternativy aVI g
againai & adrian ste¥penietsyaliaprgsenitn g 'rﬁ'ﬁb"éoq,ﬁﬁ‘t‘-‘oﬂgw his may

provel Bf (R Qr*?llr}ﬁﬁéﬁér@ URTRYEth SPanderfe! ditubtiBR) Fr fe%mpléS@ muBtivalent

obt al ned an i mmunoconproni sed subject such as
influghzie iMUNagERicceAMBPSHION| GORPrisiHY %a%rssea?raéafe%t%i?ca hi§, H7 or

H6 ?c?al a(g):ﬁ 3y ?ﬁovﬁ:@a% Ri hé‘rbéﬁﬂﬁy td;ﬁesﬁéhcﬁé’gﬁn‘ist ké%ia@n\d’erﬁﬁg \)séﬁflahts i.e. a drift

hi ri sk ical condition
strad gf ﬁyld pandendin | SHRINiRd itheh aPaR SUpFeqURRt VPRENR 'ﬁ?& WEdOf upon

infellidh bl &R 4rifl &Bne response may be assessed by
nmeasuring the nunber of cells producing any of the

foll owi ng cytokines: «cells producing at |east two

Det8ttlo Z}‘?ﬁ&%tss-‘?é/éc@i% Bes L& Qbiowing Yacclnabien witiNfrELien£eldcsine
produci ng at | east CD40OL and anot her cytokine (IL-2,

TNFa, IFNg) cells producing at |east IL-2 and anot her
FolIS\)Oﬁl;lgkblﬂ%léé}:%%{entTWﬁ@enid:N@bcm@eédrﬁm@frﬁﬁbtﬂI(Blgw@éksb easfe is a

anot her cytokine (IL Lf)
subplepAldnergast in dbe fTeaNERCYaf pﬁ%}%@r Lo, %‘}?e %EF”E @spondmg to
an’u%@%tralh FEpardti& FNH’MIé Virkeol sMit anegerFMatTis Q\%Holdgmbm@ the one

onse wh f'th
presst BR eoxawig (AN ARSNIGHERO AN R D galedonial20199, B:
B/sﬁgﬁqo*%haﬁrsﬁt) (@ elanidie 1pdh %Mﬁ]ﬁb%lélﬁ%@% tri @éh&ﬁﬁ@@dirﬁde seen if

adm ni stration of the un-a
perigbergbiiped &4 Tyrsliz arg Sﬁsﬁmulaé%?swmbHJEJ'UGB%FE?'%IC&?’S?‘RBd gp drifted
straH%QHfBNZeA/%?HIQéWE/Q’?‘S-IWtﬁl/@é]ﬁ’%oﬂ%/% IB: @PParfAandshl/168208).

fulf I'n"a particular enbodinent, the cells
producing all four cytokines will be present at a

in EoriRSt iRrPRHPheral bidiR @@14U‘I'3déﬂ|§dar6rfééﬂm@|&lfmﬁwﬁ influét strains
un- adj uvant ed group. The i nprov

Claﬁ‘SEf@[éo?ﬁséhtfbﬁ?ré'PFe Pz twélrlsap%r§ 1257%9'?{?1 Z\Qﬂ kong/1073/99) by

expert in the 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 pandemic vaccine formulation to be effective against drift

pandemic strains may prove to be an important characteristic in the case of pandemics.

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).
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conposition of the present invention may be ideally

obt ai ned after one singleadm nistration. The single
waelowe/1aapr oach wi Il be extrenely rel evant for BXERP1086/002837

in a rapidly evolving outbreak situation. In certain

circunst ances, especially for the elderly popul ation,

or in the case of young children (below 9 years of

In aa%)?mﬂ%%b%ﬁﬁnéfﬁ‘%b nafReanta rco?ﬂb%snftlblﬁ $hayt offER 1R addﬂﬁénal benefit of

uenza, or In the case of a pandem cs, it c}/
prow@n@fbe@;ea|prqtgct@anagﬁ|@qte¢lrcyl%ngjC§§r@g1$ow icRhavgn ergone a major

chaﬁgérlg‘?%htdsogrénte‘}écérhﬁhampﬁxarﬁbl@ E@tW@Eﬁl tﬂ@%ﬂ‘fe@ént%@b@ies) in the

osition (still considered ‘conposition f
haemaggwtlmac@nh@&m@@ ift) againghewhighi Wr%ePEY RYaLRR'® nFCPiRgs ave no
efficdRy going primary inmmune response and is adequately

spaced Typically the second dose of the conposition
is given a few weeks, or about one nonth, e.g. 2
Oth\é@gh{ﬁ_,vaﬁtg\eeks, 4 vveeks, 5 weeks, or 6 weeks after the
first dose, to help prinme the i mune systemin
unresponsi ve or poorly responsive individuals. In a

TheS B&bbdiffore FRYdEsmpise bR CadtitBngl %Hj’u@érhtorh Qfartﬁ:@la@ a TRL-4 ligand
i NMrunogeni ¢ conEVSItlon alternatjvely or additio

adjyvagticegakly & ne-evsddesivative P lieid A A sdiablge ﬁ‘Hq“dﬁﬁ‘%%/ $ de-O-
acyRHY Nhsh&hespryih nbiae @dxwmpu_@d ORBUNOGEPIC TLR-4 ligands are

inoPIRSSETS8 (8] ORIt Tom DI KELTATVA A bpiceS Sh P protein of RSV.

un- adj uvant ed conposition. An |n'proved B- nenory cel |

response is intended to ne ed uency, of
In O@érqnmpé#ra@ntah%eemeoe’rlmwawﬂe &dﬁ? et T TRE FEEbtc? (TLR) 4
ligaHdf duhesd bhaonabxit MeAvane dTamr Ae%ﬂ’bmaﬂy PAGHRFRogHBbhS lipid A or
upon_anti gen encounter as neasure ?'ﬁ j\é't | ati on of

morerRaiaUIagY g Peacy Had mPnYNopaYl Iipich

Fons,
nmet hods of Elispot B ceI I s menory). In a still further
speci fi c enbodi nent, ipation wt .
3D- b/@%p@sw'ﬁi gHde the H@d?mﬁ MpLE Ph&TaTHA, Coé%‘fra{}éfht('éede'”h'ﬂg'-) and

prlrﬁbf?llﬁﬁﬂﬁl%té@'c?)dmaé‘e‘il @Bpéﬂ%@s% é#ﬂmﬂrsﬁhﬂ"ﬂﬁenotype It can be
Appl i cants have surprisingly that a conp

produniegr aasorfinaate ther medhpds d}ﬁqlwdoun @ﬁt?&@ﬁ. g 1pf\e|§é}ea¥<?98h it is a
mlx{Jf‘é‘ ré&os. dfeQ&yﬁH{é@tn%dﬁhbfb%WIQIdld vat gr 4e®b$'63@lcylated chains.

juvant, in particular an oil-in-wa
Preéan@wghthecqwmqsélpng of theeprapetiiRvaRtian éma" partsqeem MEle s used.
Smélf PQHI@I@"’BI‘B oanPRhRs pé‘r‘ﬁ@le@"z@é‘&&hsihfay |t H8ay2BE€ Rierild-fitered through a

ective in pronoting T cell responses in an
0.22 pritier.cSugy weparetionsara flepesiper an VEpR4/ A% mad Ap Frampigt!s
have denpbnstrated, the adm nistration of a single dose

of the imrunogenic conposition for first vaccination,
3D-MPL can be used, for example, at an amount of 1 to 100 pg (w/v) per composition

dose, preferably in an amount of 10 to 50 pg (w/v) per composition dose. A suitable
amount of 3D-MPL is for example any of 1, 2, 3,4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 pg (w/v) per composition dose. More preferably,
3D-MPL amount ranges from 25 to 75 pg (w/v) per composition dose. Usually a
composition dose will be ranging from about 0.5 ml to about 1 ml. A typical vaccine dose
are 0.5 ml, 0.6 ml, 0.7 ml, 0.8 ml, 0.9 ml or 1 ml. In a preferred embodiment, a final
concentration of 50 ug of 3D-MPL is contained per ml of vaccine composition, or 25 ug

per 0.5 ml vaccine dose. In other preferred embodiments, a final concentration of 35.7 ug
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described in the invention is capable of providing
better sero-protecfion, as assessed by the correl ates
we@toopnatiect i on for influenza vaccines, foll ow PQI/EP2006/002837
revacci nati on agai nst influenza in a human elderly
popul ati on, than does the vaccination wth
or 70 1ealpUSRAMRId s prtaiesr Ber @k ef YacoingLRomACstihadSpeciically, a 05 m

. vacdift Hé’s%r\g)%&ﬁ[ﬂé{hf?‘?‘j ngj% 18lo? 8phen pabdeset 0 i nduce an

I'mprove ne response against influenza
virus conpared to that obtained wth the un-adjuvanted
Thefogsglﬂf%ﬂ’l‘_ms suitdbh, ShIBAbghneAte BR iIRERAGI RESShs8l tbhanaantlgen in a

i ncreased responsi veness upon vacci nation or infect

humans InpetisuIRh Al SYEARE Mk FEENE o RBbANGD. e YRS Rer@mundlogical

potetntﬂél of THY c@llnﬁeaﬁ’c% @&ﬁ&éi'bé‘tt§%é’\bﬁéa[!] anted composition, or compared to
CroSS-r esponsi veness e

. r ability to retpgp
the agrapﬂstlorvadwmteql Mﬂthﬁwﬂwré‘t"?la@ﬁ%oun’frhw@‘si ping\rqgeptable from a
Ry be especially beneficial in an
rea(ﬁ&r‘ﬁ?er& (r)n'prom sed human popul ati on such as the
el derly popul ation (65 years of age and above) and in
Synﬁ’\%’ilf: 'd@H\La@l(/eé Bfell;ﬁd ﬂrlaré ikpbwe) éBPr'ié Melﬁ% REs@bieds TUR-8 agBiists, and
I'n reducing the overal idity and mortality
lndmémaaf@nﬁ?@vmtpng errergency adni ssions to hospital
for pneunonia and other influenza-like illness. This

may al so be of benefit to_the infant u tion (bel ow
OM%74ear s, pﬁ?@ﬁ@%MZ?S’@PWi(PQéaﬁ’%deGF‘”‘g’g‘g‘y eﬁlr@cffﬁﬂﬁé?ﬁwgﬂ-“-o-
phoéﬁho%” Wfﬁlu&%%%ha%l]@ EﬁﬁBFy@%xbte[rQé&%‘ﬁéﬂaWﬁd}ﬁ DS nore
present one year after
gquoheraﬁwmlhm@gﬂﬂﬁbwnmte%cm&5@&0?@ t he response
i nduced with the un-adjuvanted fornul ation. Preferably

the CD4 T-cell imune response, such as the inproved
OM@94 DR 39,19 Rmﬂ@»w@@ﬁwl@wﬁwﬁ@@ﬁnoe:flaahnqmp%%aza -9RH(R)-

3—hyé%%kﬁ§thadeb§“’d%a\ﬁ"ﬁﬁ ojbib&nk M’@L%tdl @Honls(authir@géndp%séhaé@ (WO99

resp nse. In partl cul ar anmount
/643Q’|c@“!§LW@aQQ/®4@)CD4 T cells is increased. By
'cross-reactive' CD4 response is neant CD4 T-cell

targeting shared epitopes between influenza strains.

OMUSTAMPIAC B 4i3Sa AR -BrifR)udpderanadexyiiradscanayiaraineli4-gxo-5-aza-9-
[ fint at -
(R)%b%drﬁ%g rFaPQS"Ie %@Jyﬁa‘rﬁ @geéér{ ?18%.66?1 i dEHﬂz@%@nMMdéﬁhétB 10-(6
aminblzeacbae) $NQ:@1/4W2¥I) the infecting (CI rcul ating)
i nfluenza virus has undergone m nor changes (such as a
poi nt nmutation or an accunul ati on of point nutations

Otheesultatile JLR digamds arsi dorc exangple, linppolysagaharid angl |§) derjiyatives,
mur%grﬁ/ §n§56t?o%e((|yﬂjléf/)%‘?f% ad??tgk{ﬁ rbdhiRry St vigemggl utinin

eni c

Another suitable immunostimulant for use in the present invention is Quil A and its
derivatives. Quil A is a saponin preparation isolated from the South American tree Quilaja
Saponaria Molina and was first described by Dalsgaard et al. in 1974 (“Saponin
adjuvants”, Archiv. fir die gesamte Virusforschung, Vol. 44, Springer Verlag, Berlin, p243-
254) to have adjuvant activity. Purified fragments of Quil A have been isolated by HPLC
which retain adjuvant activity without the toxicity associated with Quil A (EP 0 362 278),
for example QS7 and QS21 (also known as QA7 and QA21). QS-21 is a natural saponin
derived from the bark of Quillaja saponaria Molina, which induces CD8+ cytotoxic T cells
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virus strain) the vaccine may still provide sone
protection, although it nmay only provide limted
wee@seatiion as the newly created variants nmay BGDEPE06/002837
i munity induced by prior influenza infection or
vacci nation. Antigenic drift is responsible for annual
(CTLapi Tt rdeds an&atpr@dmmnamd@G%@ahﬂhOév FRERQESE anghisr3 Bf@ée"ed saponin
Ann. Rev. Biochem 56, 365-
mthé%&%@%{ﬁﬂ§h§g Né%ﬁo ‘cross-reactive CD4 T cells
provi des an addltlonal advantage to the conposition of

Partl&rﬂgr 'f&%%[é{’ubﬁ%‘ of 'dSé1hﬁévé BeéW)deQérFB\éH dgnién 8fe particularly preferred,

F0Ss- her words protection agai nst
thesel mrewtatlog@ﬁmheh¢@nlt>”~°@rﬁs5t970| MQ%B@Z@%”)O rﬂ‘%%‘@@%’ﬂs FRyming part of
forhd & h GatdrBrfIsie (Vaotos( €290
the pgé%eﬁtl "t@%h‘gt?‘ 'ltnﬁ)é | W%enza&se{hrcg]n cor:t ai ned % n the )
i mmunogeni ¢ conposition. This may be advant ageous when

Revée%ggﬁti(i)cfrr{: %‘J\@Ebﬁlgﬁﬁfoﬂ' U eldsof Fdvaceitatioh Qo HéstPedrRpbsition)

0 produce in tissue culture, rendering the
use of a drifted strain a working alternative. This

An %%%cf%?%@%r@éé%?%@gﬁwfbrm tHae use! ir et lrﬁlaéﬁ?ZaVthlg%n in the

second vacci nati on several nonths, or
manyfagturapr an iafienza dMNHMPORIG COSIRINAN] fﬁrtfﬁéaccmat'on of humans

prev‘omggr‘% E%t‘éd Whﬁlh%\eh‘ﬁﬁﬂ:efn% cBmpBSificiHlas BRI RérePior with

variant strain of the strain used in the
sandonurpwemt. ifitanss cFomROsiik SPMPSEING 4 VTR | SRR Strain, formulated

w.thgﬂldﬁﬂ%@*&sém%m ditvariBY Re@ANi&ineaposi tion as herein

fined ha erefore a higher ability to induce
sero-protection and cross-reactive CD4 T cells in

Typ%ﬁﬁ/crle{?é"écﬁ%n@rl\ %%éd’e §HQ&§ %trﬁontﬂ_é"bﬁerQﬁ@fn%W&fcir%tlbrﬁi(s)’f@yeferably 8

e assocl ated wt hi gher ability to respond agai nst
to 1ampattiszfter, sncprmnﬁef@lfabtyr% aEQungi 19 t6r1géﬁ?ﬂthf’r Atehe

i munogeni ¢ conposition. This may prove to be an

| nportant advantage in a pandem c situation. Fg%_r .
The dgnypbgenic gamppsitgre far revﬁcpmém(thﬁﬁeﬂ%i@érﬁ%“ms ion) may contain

any E@J@Q@éﬁtp@ﬁé@d@éﬁoﬂ %ﬁhé}nMaéiﬁlaﬁﬁV&rlﬁb Aentrted alt |ri%y @bntam the

strain(s) nmay provi eahlgpher abi | i %
sameégypﬁmfdarg@gn mpa@atp@n@eﬁplg Imfgjlep@]ylruq Ores Iltamay?rfzta virus antlgenlc

pre 'i'%tf'i‘n'nQhé’r"em6 aivthoRRHEM Lot @ HA(Sd NA& ($UbRinit) PETine or a virosome,
subsequent 'vaccination W th or upon .infectjon R\}/ d
as the {MmUBegeIIGCOTRRSEIN 5RO P (8P e \PERBR e AlgSAa e&éﬁ]e oosting
confgeg WY HRGH SRSty 6fhnf|déﬁk#§ﬁt¥g%nva§Gslpﬁﬁnﬁfdnlzé\wrn@or split
'assical trivalent Influenza vaccine adm njstr

influeBzaneiEkss FnticenisrrRreparations tsEach WAP!S; Qs Zskurfigdy and NA (sub-
unltI VRAUHEN b itbsHRE | tREE IRk uSd PR tHeMst Vagshatfon! G&‘Q@ﬂa(blyl@ split virus

0 antigenic straln reparati on (whol
or %Wh@'géﬁ%ont Yascinegis n@ﬁ& Bg%egoslt@gtq(?@pgﬁgox may be Caffantba or un-

adjuvanted. The un-adjuvanted boosting composition may be Fluarix™/o-Rix®/Influsplit®
given intramuscularly. The formulation contains three inactivated split virion antigens

prepared from the WHO recommended strains of the appropriate influenza season.

Accordingly, in a preferred embodiment, the invention provides for the use of an influenza
virus or antigenic preparation thereof in the manufacture of an immunogenic composition
for revaccination of humans previously vaccinated with an immunogenic composition as

claimed herein.
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present in the vaccine (H3N2: A/ Pananma/2007/99, HLNI1:
A New Cal edoni a/ 20799, B: B/ Shangdong/ 7/97) (see
we@apbiE1d 1 1). A conparabl e increase in frequePCHERRNG/002837
be seen if peripheral blood CD4 T-cells are
restinmulated with influenza strains classified as
The dbodstiegl semposition( IHENR: ben/agijuyaBipds po 7un-pdiyxgnted. In- a preferred
Il 14Rg/ BRRGTRE/ 2h 6fIO8ter bihul djuvant
emb@ér%%rn{as}ﬁg b%?g{'@'scorﬁ%rsﬁo*gl ood CE4a1qT cel| segr e uision adjuvant, in
particelat ammum-watememulslw peisyan COMPEBIAG acglebrisable gk a sterol such
€ - !
as % cégﬁ&'}apélgg 3 uﬁllfﬁhagé’g‘é?lf #M&Zbl}/"@é@ oil- |n water emulsion

expert in the ield, there é?
adJun@wt@b@‘ewabym@nrﬁ% é |§é5tfct§lel WMIS@%‘@&"N&?P giougif 0-5% to 20%

o 66| L3105 8 3RS GG OU e csetr
ofle_pﬂhaeriturdocurrent ‘cross-reactive". The adjuvanted

i nfl uenza conpositions as described herein have been

capabl e to show heterosubtypic crossreactivj % si nce "
In atprefesred endissimenibthe firplovascingtien isymage AR ars il é?”%at eanposition,
preféﬁggléeéﬁl@ln%éﬁiar% p%%lt%ﬁ' ShrARANME at te'é@t e |hf||§éh2@fstra|n that could

vaccine fornulation to be effective against
Potaﬂltlalfyt Céplaﬂ@emflﬂemW Qﬂﬁbéeqlfaﬁﬂdptf‘é\}’%'vﬁﬁ)c"ﬂﬁi'oﬁds "Pﬁﬁ’& 'Hh?“ influenza
BarGFLShbrtifatidast BRe SRSA whichRaBARBIESng SMASHA StrHin.
com\%l tL t%e %{Eg ea observ%tl ons, CCD4 T- CL(JeI I gepl t opes d
shared by different Influenza strains have been

In % ﬁffcférﬁgodlﬁehtuﬁﬁé‘ irhfAeh nlcccﬁh ltlonlﬂﬁ&evéd%tnatlon (also called
10(2): 21 1-22; Met al. 1996

herem(lqglem7®¢ ost@g d:@fnpeﬁ)p@@) aqontai@ggn 5 iRfluppza virg§5or antlgemc
pre&a%tf]onztheréﬂp\xlhéﬁ%aﬂeﬁ RBRFLEDL T-aditopdvith tHeinfluenza virus or

uvant ed conposition may offer th dit
oo oo o6 s G Agh DA T col epicpe

is nﬁ%ﬁo@dlt@tmgﬁh SEFRIR AU fdas/RBNSH ST ARer® él‘ﬂlgélﬁs which can be

suc ene reconb t f
recaBioRE B 1A P ATk oAl (565 SUTERIPS PhAeIEPRB RIS i Grifer C et o

1998 2fpk | '|rﬂﬁﬂh8| éib(z‘)tzmwac?eﬁer\@fmvelﬂacwg%m Vitolava(7)aBe-90; Gelder
vacci nes have no ef &c;q% Qt her Adj uvants The

CM@bﬁ'pﬂ)%?ﬁJMﬁdnﬂ\?/g%%?)i 2iP%4ddi ti onal adj uvant, in
particular a TRL-4 |igand adj uvant, suitabl y a
non-toxic derivative of lipid A Asultable

In o QJERR NI PAFEIAE: 1 BeJAVTOD I SBASHTA COTIRAEYIOR o a monovalent
mflt{eﬁ% E@ﬁﬂbo&@rﬁé‘dm&ié'i iﬂflJéfBa%tr’alngﬂmﬁlsaés%omated with a pandemic

outt@fp@}ggr? hq)g;gg;gr;ﬁabtpcgés%ogg% derhI e\ll 8£1r|1 mlc oMB?ea(kméU%We strains
are, but not limited to: H5N1, HON2, H7N7, H2N2 and H1N1. Said strain may be the same
as that, or one of those, present in the composition used for the first vaccination. In an
alternative embodiment said strain may be a variant strain, i.e. a drift strain, of the strain

present in the composition used for the first vaccination.

In another specific embodiment, the boosting composition is a multivalent influenza

vaccine. In particular, when the boosting composition is a multivalent vaccine such as a

bivalent, trivalent or quadrivalent vaccine, at least one strain is associated with a

pandemic outbreak or has the potential to be associated with a pandemic outbreak. In a

specific embodiment, two or more strains in the boosting composition are pandemic

strains. In another specific embodiment, the at least opne pandemic strain in the boosting
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I n one enbodi nent the conposition nmay additionally

include a Toll like receptor (TLR) 4 ligand, such as a
waoewetionic derivative of |ipid A particul arl yPCT/EP2006/002837
nonophosphoryl lipid A or nore parti cuI ar | y

3- Deacyl at ed nonophoshoryl 1ipid MPL). 3D- MPL
Com@%tands ghinersameelype g8 dmat & mqfrtljuos@y p@ﬂap’g(lg the composition used

for Qm:,r R @bécsmatubherrﬁa@ alElabtid EmBbdiARAt the atrleaat@ﬁe SRt nfay be a
ell responses with an |FN-g Eﬁ?g‘nSH henot

can
var@@t (S8t d€d 2 B Ay Qfothﬁhét Ftﬂ”é?'@ Hamnpreeerﬁ in the

cordpdsitbnibedfor@he st ddddhatibn.i S a m xture of 3-deacyl at ed
nonophosphoryl lipid Awith 3, 4, 5 or 6 acyl ated

chains. Preferably in the conpositions of the present

Acddriagt] iﬁ@rﬁiﬂ’fﬁr'as@ééﬂcbeh@ p3e§ant Mubntion, 46 is fm'td_ed the use of an
particle 3D -MPL has a particle, size_such t

|
mﬂwzg\tvw 1% af‘f'g?%q EEFPPF?F'BGérPFrSOfGﬁQ@ Frifst |pﬁf‘%?m'°§“JE’i‘?“Zg/ strain, in

theP hPRfRtUrONSf e irfde®abddtsl dofn ‘6@6/1 2fb29§rofé’éﬂom nagalns’c influenza
le Il. 3D MPL can

b
mfeé;%nggal,@pd ?y ?dnfﬂ?@Z?rﬁtf?' 7 u%ﬁ@p VEB%&E §§|p(§|ﬁstd’gy§nza strain
preferably in an anount of 10 to 50 ng (W v) per
Acwcgﬁ@;?,éa Igﬁg hg? gsipecéofstgle tpfgjslegt lg\gep ntign, tgéregé} pniwgkielgﬁhé gr% of:
18) ad thfludriza Vii0s oilZntlgbﬁlc ;ir@parafibn Bdreo? Fron?8 firs thflud®za strain, and
6, 27,.28, 29, 5, 36, 37, 38,
gg) aqgl’l |n4water gfr@ulsgf:@ adManh%s hezfgln d@%ne 8, 49, or 50 ny
in (Hd/ W)anl;l%btuﬁ@fm?&i tlrlngﬂmd@érﬁc dhipesipoefrer @bcbt&cﬂoﬁ%?ﬁhst influenza
unt ranges om itio
GG SausAPY 5 0 S0 T dp s B TG g4 DA
about 0.5 m to about 1 m. A typical vaccine dose are
005m, 0.6 nl, 0.7 m, 0.8 O9nm or 1. In a
The,begsipg 8@“8%% manpe aﬁjuf’?'Hﬁg‘OEB‘ﬁcent rati on of 50 ngy
of 3D-MPL is cont ai ned per nl of vacc:| ne conpositi on
or .25 nl vacci ne dose. her ferre
Tyl SAPEY camprsiian. BORELIRAta GHERL B8 exh BT Spason, eg.
appr@qméteﬁ,{}ldéﬂr?!_ ye%(re glam?rggﬁedﬁ@erwrﬂﬁhur@@ewace:bmposenuon The boosting
0Si
coriRaiB LAl BB Chiem iy cot ks eaewear L T 458 decafpion and
so bR Tk bYBbtingscampidsaibh n@lbecthbGarhaBe camposititingsed for the first
vacrgﬁnlsaF ons§J tﬁ&gaﬂwggms |fe1§ q{o%s' ingahtiall?gr%{a;r Ilu%l%ljglélawrus or antigenic
preb@ﬂétlmhl@egeﬁabvhmﬁt |ené hakiattf sttdie of Qﬁ@qﬁﬁldénﬁﬁ BB P@eddiok Ghe first
j uvant ed 03|t|on

un or. ared.to the
Vac&&?ﬁ{ﬁ%q iPGHICY u('ﬂ&n'f‘ ERR O a%ﬂ(ﬂ"’l‘%Pr I9eRipieParafipn thgreof are
seldited gcarding tatkaefdreiteansteasitdrgeslted by ty Wiorld &ealth Organisation
such that they are adapted to the influenza strain which is circulating on the year of the

revaccination.

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

polyphosphazene for example.

27



10

15

20

25

30

35

Synthetic derivatives of lipid A are known, sone being
descri bed as TLR-4 agonists, and include, but are not

wo pevotied1d o: OML74 PCT/EP2006/002837
(2- deoxy- 6-0-[ 2- deoxy- 2-[ (R) - 3- dodecanoyl oxyt etra- deca
noyl am no] - 4- ophosphono-

Prefiardbiyg Iresapipation indube -dny Riprdfetaplyr b tast aladefc theofdllavingo () an

imp Eﬁ%@%ﬁgﬁﬁ%ﬁ%@%@é ﬂb%@eﬂ%%%%%%@&w pﬁe%egl%ﬁ Inereof, or (ii)

an imBroved B) eallodemanyogsmonge e (iRorc amvgvesmuma)ralyesrenss. gorgpared to
the erila?/%!%rgt%ipo%fgmgfu%% ﬂér&?ﬂ%@ﬁ%‘%‘ﬁ ghg\{?t]émqﬁ& 8h: a%ljuvant?e’zg 1mfluenza\

virugiod anip€ic @mra)tlon]\thargmf Wefg@ahbpﬂ’(e (grgnun()j;cpglcaj 3e$noRyes induced
aftef ?e&%gcgﬁﬂ%ér it gtard Sﬁée%( RALAO! dsoéroantlgéﬁl'e‘ 6>r<a)aratlon thereof as

etr ecanoy am noj decan

heremil bigfiredg earephighehathan 1 the( ecoreesponstina aisepdnsy (naced after the
revac% néﬁél@?\)vltﬁl s uchué @\En‘f‘ed-r%rﬁpéisitﬁﬁndlsre?érﬁblyf e immunological

I popoly de and 1ts derivatives,
respumsasr]ndudecpefjen rjaga(;qumpnomtl'qzarpmt@jwaafed; @gqjcprlagiyoﬁgut influenza
wrug yar']g I r%ih%h iy ltﬁéjé pl{?ﬁ%ﬁwhﬁgt §é’dc§n%@oew§tmw%@I}dvgh‘tleénbreffé?ébly split,

ent 1 nvention Is
|an®eza aampog’gon an |the\c¢>rgeapogd|pg mesrpops@ Hhth@t pqmlqtngmﬁg&t ggccinated
t h t; Mol
with tﬁ%n}’l Al §ﬁtlsé? %’gf;@?étihge@lt |F\ﬁfen%'ggar§sn§?@glnar: ﬁ 197|4na
Sapom n adjuvants", Archiv. fur die gesante
As ¥§ @I@ﬁ% rHéOQ ’dgﬁhg’t&?‘%@\i’ atﬁte rrlg\(r/:%%(ﬂa%{'ﬁ bﬁgwrel ﬁﬁfjédtsp with a boosting
confnoa@nenccsnmmrman Aofhiguea béesws 28d| at eell- me@mwiﬁleﬁ adjuvant
n, i\
con{é)“?&ﬁg 2 c}&&ﬂl@%bl%j&ll k Etl(ﬁlrzc%ia"'sﬁdélg(ilé"s élgﬁ‘a tt&?&lgfmé@ gndlan (egglsﬁymg
ageahob@@ﬁne(dah@@mkam S50EANighed EU)NQQ(}Y titess ghan §“ea00rr9590ndln9
val sRUH R g?@tk);gpf Eegpﬁé 'lesQﬂ/arc%@Q?eH Wﬁtfpﬁ{ekurQEdJ%Hté@JcBmposmon and

saponari-a uces CD8+ cytotoxic

boos@ldl\w(rdhesan -adjwaptad @Wlt@npm@@ﬁ?qﬁ&ﬂﬁhq g@m?r&m PRiGing the
ant@ﬁ@pp&ggn?@fg te¥alcifdtohas re%?e&ﬁl?/oé’f' |ﬁ1pbﬁaﬁ3ée|ncm8te§d%rl opulation
sent 1 nvention. Particular formulations of f
whldammwﬁ.o deye eilpw desionsd tavaccination euinfatign By éﬁf@pp@jwrus The
t I
w58 S RSttt M BAB A PrnBT o of [y
CD# ﬁv@ﬂtﬁim@nﬁ@fpllb‘@lngrﬂeﬁlﬁ?@mﬁb@ﬁn of an oil in water
emul sion (WD 95/17210). Revaccinati on and conposition

used for revaccination (boosting conposition)
The adjuvanted composition of the invention is capable of inducing a better cross-

responsiveness against drifted strain (the influenza strain from the next influenza season)
compared to the protection conferred by the control vaccine. Said cross-responsiveness
has shown a higher persistence compared to that obtained with the un-adjuvanted
formulation. The effect of the adjuvant in enhancing the cross-responsiveness against

drifted strain is of important in a pandemic situation.

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

obtained in revaccination studies.
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An aspect of the present invention provides the use of
an i nfluenza antigen in the manufacture of an
WO pdobaenz@ i mmunogeni ¢ conposition for revacci PEI/EP200€602837
humans previously vaccinated with an nmultival ent
i nfluenza conposition as clained herein or with sai
In arfulthérverhieotimentf thaenvemtion nglates i envassingtios iregjma loa’Yh"%{hfhe first
I an z r, d 0 e
veorgapt B T Sl SE RS qdpporih, ity St influenze
compwmlwmﬁalmngld Ieaa’eoae indesza estrabh it @ﬁtﬂ@rpqtﬁ”éla“y cause a
t ( rab 4 r
pandeih' sefREK T, B FvmotloR 8 éed il b GRS ST ether 2
panciiamimstrgmmr(a alassipaksttaimn f or revacci nation (the
boosting conposition) may contain any type of antigen
preparation, either inactivated or live attenuated. It
CDdnepitaperinddA t he sane type of antigen preparation i.e.
split influenza virus or split influenza virus
antigenic preparation thereof, a whole virion,
Thispantiganisl deft mathlNAegides inirfipitppe Zegione r the \\/iralogléﬁ?ée proteins
haeﬂggélnﬁa‘mh mf‘gﬁfﬂélﬁaﬁwﬂm&%@;ﬂhﬁt %Sk‘ﬁgwfw attdh§ differéice in CD4 and

nation ternativel oostl ng cofrposition
B catpgpiiopes aetwesndtifferenttipienas Sireinp losio Used pydhie virusglo evade the
ada;gtR)e. FesRBFééJ%@ZtﬂeVﬁ(fslt'qm?r?]un%p@sttedﬂanP%Tb%/aaVl‘n%}b? role in influenza
nti genrc preparation thereof, a whole virion
vacginatiohiagd i$—IA and NA (subunit) vaccine or a virosone,
than that used for the first vaccination. Preferably a
split virus or a whole virion vaccine is used.

The
CD4 denetl ioporaspfued by iffesgnt deflugaza sHAINS daye been identified in human
(see%?@{géﬁ’@?t é&de?&%’c‘é‘i‘ 13 B%Kfﬁrﬁﬂh&?oﬂﬁé)'m SRS riEM Rt al. 1996

uari X RUX(r ntl uspli &%
J Vitoh TOGTIATSHa8: P G £ shil atoR6r) \ih KR OO 17)2407-508)

i nactivated split virion antigens prepared fromthe
VWHO r econmended strains of the appropriate influenza
In asepaniic. embedimgnhghy revaq:cvaahﬁrEfSemaéa ynbeg Repeostipg composition

wméH“&ﬁﬂ%IhQ n F?ﬁfﬂ)é‘ngg %lruéJBr éﬁi@eHéepr&faréﬁbn' fREFIAE WARhVdha kS common

pr epara i on thereof he manuf acture
CDch?ﬁ—qerheurh@ga@nMﬂw beripbisnza wrls @”rtlgﬁe@a@ei'mq gP@atian Higkeof used

for EH ‘ﬁfs‘i’%cﬁmﬁﬁ’&‘f”ﬂ?& Ghelid 1R LS Qg eMkCusO B AR timPilinogenic

erei n. The boosting conposition may be
CO“’@@FUO@@P@@”@F‘Q @npanglenVainfldenzay Yirug qsrastigenie greparation thereof and

an %'mﬁq}af@ntemuﬁslﬁ %ﬁfahf‘gmc%gﬁ%law A SPRRIAt8Eenilsion adjuvant

I'-in-water enulsion adjuvant, in particular an
corrmrlrslngna weatabolisale sailoie stefaleaA asorpha 4egegharol and an emulsifying

agem3 éﬁ% h%ﬂp*a%}d?é lof a8firstt BlceihafidiBorAsorinP B atAGIRRIBSE Yhccine, the
an enu yitng agent. Preferably, said

multmdpsq: Mageinecfurtbeieampifsing, 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.
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adj uvant preferably conprises at |east one
nmet abol i sable oil in an anpbunt of 0.5%to 20% of the
wao edoaliooaod une, and has oil droplets of which apCT/BRED6/002837
70% by intensity have dianeters of less than 1 nm 1In
a preferred embodinent, the first vaccination is made
Wi glh an i nfluenza conposition, preferably a split
L n nZ '
e e ERIE SRR TO eﬁ?p@ﬁ%%ﬂ%h%%‘Pﬁfga{"t%@i*‘;hléﬂf%a°°mp°3"'°”
pandem c ‘out break and the re-vaccination is nade with

Intrag?prié%]ftjjéfi ﬁlscgﬁﬁﬂgﬂ Eun{lﬁglec%mé' ﬁh@%uﬁéblé e(?e‘iﬁceoﬁ\[%y be used for

IS a ClrcC andem c strain
mtras!pmmlfdednvwbtmlaxemple sthast nﬁeéiwgwﬁe% Sé@?@ééh@ﬁ%ﬁes’r%lped in US

4 ssgo‘éﬁc ?J%?ténd’@( Y58 3%‘%@%@?%@7 BshalieW d7aes37b 08 O 18235, US

npbs contarns an in 1uenza virus or antl eni c
5,14014861U& Bl 71668 dufadatiahvashiage snaw Aisenbecpgdminigtared by devices

whlcgipllr%?r%ﬁftg‘ e‘ﬁetc{\ht Pgn%tfgtle thfréJ%e@BIealmd #RNkRin, such as those

USE or the first vaCC|nat|on
deswiberioin PIROY348H0 appi EBHRSIA44i incorrpsated ohergisn by reference, and

fun%ﬁél eﬂﬁ@él@ﬁ&%ﬁ@@%ﬂ 0 d&@%ﬁleférer%tdhjfaét?d’nedgwcégtw/tﬂ&ﬂéehver liquid

€ recogni se cel |
vacenasniol the defmigeda e |l§1ell§i JébInIQy‘FSESJerW a epdierwitich piegges the stratum

corn%gg\t3 ’agb {)ISroh 8' j? %@ fé’é‘chés %ﬁea e&hcql\%/ler t..@V: lﬁbcﬁﬂns dﬁwces are
desifibed|for ©@TIS Y LﬂS_J)5 %4)93815@@ 5,599,384 lé%‘ég’ép‘f%é‘ﬁi US 5,993,412, US

5, 64%%"1‘5 %@5&#’1&9@?{5& ?V@Ebh Pnys 5 3RBastE s ENII0SIS 5,966,220, US

noNQv Tuehza COEB osition CO r's

5 339nT63uéJr$z@3$2 535, \IS\RIS0R, 622, HS ot o USi L% Q@&ng@rﬁ £96,556US
4 7S8R B3Ka, 81,88 eaLzé‘ﬁ @tzt%ﬁt WaS oF/87 R85 ASSA0 8vAd53 .t Aisd suitable

pandemc’ ou table strains are, but not
are Ihahmh@dowder/mme de}qgm@ deMees wh;@msqaﬁgmpmqied g8sitg accelerate

vacaﬁé H E?Wr Qﬁmttﬂl% n%ﬁ“?ﬁe B5tet kb@%rs er theNgkirPo ih'éoc%?mls Additionally,

Fese osition used for the firs
converdonaiasyroges | manrbealsest imte €lsHBad RIS IO Pla riradermal

adnﬂm&rﬁ{ a variant strain, i.e. adrift strain, of the
traln present in the conposition used for the first
vacci nation. In another specific enbodi nent, the

AnokﬂpeQ%UtMe %Bﬁﬂ%ﬂa&lbﬁ rFou’té |sath@1é|ubbl)’t§||1&f‘ds rotfel KA éé‘ltable deVICe may

ccine. In part I cul ar, he bOOStIn conpaosl t
be usedafomuwaam@w dﬁd@@n/n@r@fampb?sclaswameeﬁl? Pleterphlye A neede-

fred g%t ﬁkté% Nn@é“[? LYs%GC's&@w afihat @Bﬂsh@@ﬁh N10) @1705453 WO 01/05452,
SS ate an em c outbreak or has th

WO 6t 385 hl WQ GE3 C|\é(pe@1(ﬁ11§ﬁ07a%n%ﬂﬁ%39®u\fv9r O4{47585, WO
01/5&3% WO 01/58512, WO 01/64269, WO 01/78810, WO 01/91835, WO 01/973884,

WO 02/09796, WO 02/34317. More preferably said device is pre-filled with the liquid

vaccine formulation.

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

lungs.
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speci fic enbodinent, two or nore strains in the
boosti ng conposition are pandem c strains. In another
W@ p@eilbiieco enbodi nent, the at | east opne pandenPCI/BP2086/602837
in the boostingconposition is of the sanme type as
that, or one of those, present in the conposition used
Prefegedtdewices fastintanssphadmipisiration effhevaesinag aqrording to the invention

are eEB'Q? H@\ﬁéest hgu%blé e&?ﬁm%ﬁau?té@llabl@a)‘labﬁ %{)P'é@'r igalites include

stra strain,” of the at |east one
ACCp%ﬂralém(@e§ﬁ0ﬂleﬁklbii@ﬁenNeb%'S@fﬁepr@%ﬁ?o@|\t‘%%rﬁ'“ﬁsfé’daw yhich can be
easg}‘ ﬁ\h&leﬁﬁﬁtovtﬁé GiirfRt AR theRS61RT BB UHOX efficder@P 9h@T thasRREI mucosa.
resent invention, there is provided the use of
Nebalhsarﬁﬁrm@ﬁﬁeéorﬁunoaare&rr%iint| geni ¢ preparation thereof,
froma first pandem c influenza strain, in the
manuf acture of an i rmunogenl C conposij t| on for

Prefermed cprayore igsai fas intreRasal A9 a1 APWEs Oh e ibe pariprmance of the

devlc@fé H&%ﬁeﬁ&érﬁ“uﬁomecﬁ‘reés‘hr@ay&feh Wtthelissraimhebé Hé\hces are known
| uenza strain Accord Y i n_anot her aspect

of
as q;re@%mhrem%ﬂews tHeHie 1§ 5664 MBI oZge Onbf Wh%raja Wreshola

pre?srﬂjré i laPﬁfééa ’Y‘hééésdé’\ﬁcénh'a%m é‘as‘iﬁretﬁaééﬁé\/éna tspedyeqith a regular
froma tirst influenza strain, (b) an oil-in-wate

droifi$i3¢-o R ressHTa Hesheld st U et R S BT PAETEion are

kno% |ﬁ"thé HHERQ 3R UEsGBBR &S dxapipld MW 91/€828108nABRI 319863 B and
nfl uenza i nfections caused by a influenza strain

EP ﬁ/ﬁ@ EROi @C%{P‘a@ﬁqdafﬁﬁrek@fbys@f‘%ﬂeffqer sPUGhiqvitien 25e &Wm%c'a'*VrPeva"ab'e
fronb@i?&ﬁém@n\%ﬂ”m afd 8Bo MR¥citRdaf] BHAREBE R. FPhdi@hceutical Technology
ypi cal lé@&a boosti ng conposition, where used, is gi ven

Eurg@e,ts’ﬁa@t i nfl uenza season, e.g. approxi mat el y one

year after the first imTunogeni c conposition. The

boosti ng conposition may al so be ven ev o
Prefajied deffrnaea 'ffrfearceﬁmq&@e drenlete rﬁme?%fr@% Usiag dreferascihe AU i the
ran@ﬁﬁt@@bh)um Tﬂi@fe?élﬂbﬁtlb L 19@'}'@@585!'09/”1 dR 1Berd 3€ ASNTEF ABalation,

e Co 05|t|on used for the first vacci nation.
thersfrre itis 9eswah@ th beve no @Qf@)tmoﬁbpub‘i?oaﬁ draplets belgw 10 pm. Droplets

abo'vé]f1 gU r}%adovrlugt rédd ngeﬁﬁag' sﬁ’n e?%?c; tg o@o t*]? rd%glfr?b\é\%“té: 'Have no

valiant rain o uenza Vvirus use

moreliBart aib@lt 5V<a@fojr0;aé1ism7cceddh193m(1 juaul ar, the influenza
viral strains or antigenic preparation thereof are
sel ected according to the reference materi al

Bi-dﬂiﬁé deiiven gga ﬁllythéh@'e’f&brrelddedﬁefﬂ éftanGngansisabdeliveryssystent foatise with
they are adapted o.the enza sStr ai

the SPRUOFRAPAUNDR DS BATURT. (H1a0re JEYER SPGB M gub-doses of a
sindl@ﬁlb&tﬁwaowbhe e0b@osamdri gemhistratompiosach arostris.e Generally, the two
sub o\égg %Irengrtelsgr?t IFI) raesflr(]egglg1 %lﬂgmgerngr{d fh& construction of the device allows the
efficient delivery of a single sub-dose at a time. Alternatively, a monodose device may be

used for administering the vaccines according to the invention.

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

present invention.

In a specific aspect of the present invention, the adjuvanted immunogenic 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,
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an adjuvant or an oil-in-water emulsion, suitably as
descri bed above. The adjuvant may be an oil-in-water
weewb80mm adj uvant as herein above described, PEI/EPR00E002837
preferred, optionally containing an additi onal
adj uvant such as TLR-4 ligand such as 3D-MPL or
subcﬁlaim@num or mtranaa,al He santhehepedtfif erabodmMga; dﬂﬁaﬁ@m%f?nafgr the first
r S I PRA r
aam AL VP K Ry BT AR AR S urkif and the
boogting feemabsition mymon’@in a layf desreoffldf| icanibrlpw 1% )Jga@nd depending on
i r | uenza virus or
the B BERon e ER B e Pan R Yan | mpr oved B
cell nmenory response or (iii) an |nproved hunor al
I es red to the equival ent response induced
POpg%?'g)gggg?'Fggﬁmacm nati on with the un-adjuvanted
i nfl uenzla virus or antigenic preparation thereof.
The tafdet tBHet lhel FRAGRSESbroHsRM hafaRr | -
© ngae c&%uilllon \(/)\nt ﬁ% gg%vgnt ed infl u%nza Vi rus or mmene
comgmrmg@hhmpm%m@llymetlmr%f akie tpegsPPRd fe D @@ngfhr'ré particular
¢ LR o5 ﬁ%mq doRthRERENse induced after
oa k@ng'ﬁez\?acc ﬁathﬁgnmé\nét tﬁe un- adJ uvant ed conposition.
Pr eferably the inmunol ogi cal responses induced after

Prefre%ﬁptﬁé @Qrbé%pmatt bn LH‘QIOHW‘&?Q unBFn%E@ %@Qﬂnyt ififlentza, either

uenza-viTus are popul ati on 3
beingawiien(aucuasiis B w%pa@ngwaﬁtr@ﬂ) 5 BYIBG HJEY SR fssppnd previously to
meeHH %Qétfbn Wé’&ﬂalfneﬂ F’F@F&ab@eth‘éofa"@eipﬁﬁﬂﬂd’ﬂlgn g SEI@ETRL persons

a ron first vaccinated w
suitahly aqP@vaérie@i 50@ﬁm|@aﬂmﬁtylegsﬁ|55t orj gt lpgsstn% or 65 years and over,

youﬁi&m@ neléjéhul é RewRR! {Ca 64 Pérs ofl 8gENRich als§séoplehorking in

the subjects with a boostin
heattmmumtlonsamrctbm vgmngga@ﬂta Wilh aeiskdagior schAR cafliovascular and

pulr%d (%ois% o Q%Fl%lsoﬂn&ﬁépt‘éﬂj& pERAidrSis @l children 6 months of age

terol such as al pha tocop ?
andaoweraespenidllyi elyidrap Agénmonths Qfefaigﬁe‘dh%é’@?rﬁené’ﬁoéere atively high

mflu\‘t}ﬁ?%‘-’zeslgﬂleg Wxt%ﬁgﬁiétm%% 'Ptré‘él%btyhh% 438t FEHUIRBRAQSdidegy above 65

_ group of people’first vaccinated with
yeatsmfag_ar adj uvant ed conposition and boosted with the

un- adj uvanted conposition. The effect of the adjuvant

i n enhanci ng the anti body response to_revaccination is
Vacemdioinaiegimes, dosing anth? ifignalpffigacyesnitoridopul at i on

which is known to have a | ow response to vacci nat| on

or infection by influenza virus. The adjuvante
Suiteblygios ineingnogesisorsinRasiions ABTAHIng.4a the) %S%W@B’ﬂ%afe a standard

O.5trrﬁlr @iécfgblé @Béé’Yﬁ Rebst REs&Panl- 6M1thing eBPAGH Haeaggiuligin antigen

componentCIf{“]oa:rtlI the or each influenza strain, 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). Suitably the vaccine dose volume will be between
0.5 ml and 1 ml, in particular a standard 0.5 ml, or 0.7 ml vaccine dose volume. Slight
adaptation of the dose volume will be made routinely depending on the HA concentration

in the original bulk sample.

Suitably said immunogenic composition contains a low dose of HA antigen — e.g any of 1,
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The adj uvanted conposition of the invention is capable

of inducing a better crossresponsiveness agai nst
waleiobtiediet rain (the influenza strain from t heP@EEP2006/002837

i nfluenza season) conpared to the protection conferred

by the control vaccine. Said cross-responsiveness has
2, 3sh@e, 2 $igher 1 pdesiSorhtey obrtpaeeinfivenzerritin bt witablg low dose

Wit e df | at
of HAp BebiEn, hiodhhdHer Hi RO TE Beb ol sHEn T b ERen s I 8 o sueh
as 33 i BOHA beRinfluérzaGhrainBPIcaMNabdut Saugnafbeperdnfluenza strain,
situation. Preclinical data given in Exanple 3 for

exanpl e show the ability of the conposition of the
AdvhRiagEdUsR)) 4 Qafdis @bbe agadramy toether imteition, iimfartieniza a low dose

infection and di sease a ssed by bod
vaci Y £° TRYIEATE &SI R AN e GeNEBotdected spit f
vac&ihéd)iviiidh Arel Qﬁr%réilztaaolﬁﬂt @Bhea drn h‘ﬁipaﬁdomt Tlo low volume doses
studies.In a further enmbodi ment 6ﬂ*ﬁ |nvent on rel at

accerging to doe IVERYBHATE S iREDIYPeRH oR SIE PLeTelABYbSIGY R 1l and
moéé gl’elrfiaglﬁll){v?“o'{ PhofétHaR @R G OFTReS bbi @de. Preferably a

uenza conposition, containing at |east one
i nfluenza strain that could potentially cause a

ThuQan?%Téﬁed) ISPy Siae @Q&lﬁé‘ﬁoéeeé(c%%lﬁgﬁd &k hSpeErerthWiihvendon is a

ating strain, elt her apan emc straln or a
dose Ivathsa & atigeni dosedDa lopi Yabwee @gHRDIUI 1S 1eher gepitd .5 ng HA or

aofl 3 P sod e sFD) Ao Bl HRRE2DF| an heur an ni dase
(NA) It is known that any difference in CD4 and B
e Bl BRLb GRS ER TR e AL NS BB M e

for wfcclhbe. host i mmune system will play a major role in
i nfl uenza vaccination and is. CD4 T-cell epitopes
shared by different |Influenza strains have been
Standbeds bfd epblied ihenemtiofalydo frasereathel efficaGy | ad énfluenza vagcines. The

Eurgel Yih phFE G8bes R5Ep 1B RGeRE PR icfeg o gt in ne
Table Viletdw. T9@brefivgll? o mﬂr&oﬁyroplean aJrigre sgduirements, an influenza

vac%ggg mgg\,é{ﬂgone %ﬁﬁ% Statﬂ@q’gr QVstﬁ?ﬁQ& u?ﬂuelnza included

con arns an I nfluenza vir
in thar vaaeineg SiieccopTpeptipas ofdhe presesbihvedtioorsuiially oeet ehigast one such
crltCD4 T-cell epitopes with the influenza virus antigen

DB anti geni ¢ preparation thereof used

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

Table 1
18 - 60 years > 60 years
Seroconversion rate* >40% >30%
Conversion factor** >2.5 >2.0
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for the first vaccination. The invention thus rel ates
to the use of the inmmunogeni c conposition conprising a
w@asvdamileo i nfl uenza virus or antigeni c prepar abCDRP2006/002837

t hereof and an oil-in-water enul sion adjuvant, in
particular an oil-in-water enul sion adjuvant

Proteotomi rateritf a et a=b7cﬂ%sabl e oil,|&68%rol such as al pha
tecopherot—and—an—enutsifyimgagent, T the

manuf acture of a first vaccination- conponent of a
* Sma’cdnvenca%ameratﬂatscdeileed el dherpktceniggs ©f vaeadners Whe havg at least a 4-
fold | ééeef]:r{g% erufy hgelpﬁgﬁlhirﬂrg nqﬂl?ﬁ% R tﬂf]ésugﬁbzrava\ébﬁw%lﬁorprfor each

reparati ereo ares common CD4
vacd'n@eﬂrémepl topes with the pandem c influenza virus

(4 gtgcl'é @Pw \/‘gcrﬁtog%sr #ﬁfiGn ?t ﬁf% BlaPhERAESTH QB R ?%Bm@frict M&an titres

vaccl nation. Vaccination neans
(GMmsgzaitermaosihatiamfcmfeacﬂntéacrqnﬁea’qltalron may be adm ni stered

Hhk Iﬁ%&e%ﬁ%n Pt saéjéfﬂ?g gk iy ;Fé/rcérﬂ eeof v%%nhe@sswlﬂ'i”arséﬂﬁﬁ MRtire equal to

anasa ora i ntranuscul ar or
or geedienthan ot afte@rrecinglin (ferrgachoiaceine sirainheng is Aeeally @ccepted

ntramuscul ar delivery route is preferred
as 'é%(r?at?'ﬁfem& St{Jd\pant ed influenza conposition. |ntradermnmal

delivery is another suitable route. Any suitable

In adﬁ:lythgr egb%ﬁt 91[% IH\%%SPF %odlégsrélﬂ%iﬁ(ﬁ} Oid@ééhose vBeEine for diseases

devi ces such as t escrlbed
known tchBe 4uigdardestedtismugioe Gixit T csll actigatipng ggmprising

ﬁé%ﬁ%@ﬁ&%ﬁaé %%ZQ:aﬁérmngL&@ Qé,%ﬁ%%nous 5, 141 496,

ermal® vacci may al so
ad ) o benirgdsdiy adéganceith amplbm-watm* emy @ne’a‘chté/@m gedefined herein

abotgﬁ,:}gﬁér i iy L& (gzg‘lf %@r@ﬁgg o socud hentkaNs caple BFinducing

escrlb EP1 092444,
an énhaocgsbClE ddcdigesnionseyn said mamm@-, and functional
equi val ents thereof. Al so suitable are jet injection
devi ces which deliver liquid vaccines to the derms
Thevtieaching ofcalii referestces irj betpoesent apnligation mstuding pdtery applications and

gralﬁtegg‘é%ﬁts Eﬁe @ér@iﬂtfb‘lw ﬁfrﬂ?@r‘::{f@déﬂ1 eRr&elidces a jet which

erms i njection devices are
descri bed for exanple in US 5,480,381 , US 5,599, 302,

4 1 & h
Forﬁ%%gg’?é@ée éf é&.}gﬂegg%m% 8(15@5%@83&%@%% aH§ coSrrgm%rlsgg a erein |,s
integed bt abe 2o@Entars {5, I@gpﬂqg@lly @gbgltlgggleg\g@ tlugterms ‘consisting of,

7 r $Hre, US 4,596, 556US
°°'%Sggg %‘%’4?”%% gﬁsr’%@m' ﬁéé‘ﬁ %g’c?f 260, WD 97/ 37705
and WD 97/ 13537. Also suitable
The invention will be further described by reference to the following, non-limiting,

examples:

Example 1 describes immunological read-out methods used in mice, ferret and human
studies.

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

Example lll describes a clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation and AS03 adjuvant
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are ballistic powder/particle delivery devices which
use conpressed gas to accel erate vaccine in powder

wo eooaitodinough the outer |ayers of the skin to BPEEEP2006/002837
derms. Additionally, conventional syringes nay be

used in the classical mantoux nethod of intrade nglluq .
Examuie W geacabesm sequit disicaldtial=lsNacRYPR il r !ﬂ%ﬁ'd? Qpulation

ageli %v%fé%o ftt‘?g §9tind é’éﬁtﬁnmﬁ‘%ysp‘ﬁﬁhﬂli’éﬂzﬁ aﬂﬁé{érﬁﬁeﬁﬁﬁétl&eand

I su cutaneous del'ivery, for exanple classical
ASOgeasiiivent. Pref erabl y, a needl efree jet injector service

O AantedGhil
Ca S S oA SRR R e

vac@rle&umgggets ety appsgedy ol I@ﬂyegwgqture\mp@@pgggﬂ@l $ ing and

CD ﬁg&gonmgg,ﬁ%ped WO 01/91835, WO 01/97884, V\D
0979 WD 02/ 34317. Nore gr eferably said devic

Exapnile M pis piecinisal FaHAIEN PRI ARLAML I ErgHEnted inienza

vac%éselh'@ﬁBY/G|n$1v'é%d‘ﬁ‘iﬁféd"]ﬁlcéS adm ni stered
I nt ranasal ggcally t he vaccine is adéﬁylste

Exanm!aMllwhpws Pinse B RuRlYAipa-AT agduanteg agd dpzasiyapiedisglfand
subRkt AR £LineBiiPCES/6 MREPrinded ith lﬁt@éﬂofo@bh@sﬁrélnyse

an intranasal delivery device which delivers t

Examnle Vb TRSrAEs  CimeR 1971 AN FIGQBPARLIAIGR FHoR 0L 5 vears with a

vac1‘fl’hé BOMEin®: ééﬁﬁ?hﬁ@édz@'dnﬁ?éﬁ briepHiatibih ceMthmiNgnesdddjuvant,
ungs. Preferred devices Tor, intranasal adm ni stration

ASQsf+ djav@et, 98 50 XeWPHY2EIBVAMe i nvention are spray

Exaﬁ’:ﬁMé R Showtlh b@&lﬁndépmmfa%alok Mdj@Va&itécﬁQh@uﬁléaﬁlk/arﬁm a¥luenza
devi ces include Accuspray(tm (Becton

vaceigesin feeets (ﬁ\d@(ju(),eThg t@g\p?ra‘tqrﬁ @cg}gprén)g mgla@egalﬂg gad H titers
wer8 afddsMrdgnhal ed into the lungs and therefore does not

efficiently reach the nasal mucosa. s are
Exarmle & SOWS ot BELial T a8 Sk U PEP IO B0 1sk 6P Sear=pith a

vacblﬂé 'E:ér'i‘t@ﬁﬁﬂg H§Sit ﬁaﬂ@e&%"drﬁ@én bpaidfibs Bohtamirkesses Wi eewithout
device is, not @gn dent upon bhe prgﬁgg

MP'aBﬁlIUV@H iBynynegenisy persiiebee datpiat day JP enk g
Exd%;ﬁ@w 5Bowds fMIed] &l Wérc&aerwdﬁulainoh Sgee be@méar@wnh a

t he nozzle only when a threshol d pressure pl F/%
vacgine sentginioceerlinindeenza %@g?%Pfetpafaé)eﬂPeR}i@m&%&@g L
adjivegtl ar droplet size. Pressure threshold devices

suitable for use with the present jnventjon e know
ExaPppIe i SowS ar NGBS &P ls POPUIT % AT Gipyosts Wi o
vac&hé t3rBhirR s P inAuddzaBhiighh pRaration containing AS03 with MPL

adjuvant at two concentrations.
Example | - Immunological Read-out Methods
1. Mice methods

[.1.1. Hemagglutination Inhibition Test

Test procedure
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EP 516 636, incorporated herein by reference. Such

devices are commercially available fromPfeiffer GrbH
w@anweasm1@l so descri bed in Bormer, R Phar naceRtT/EP1006/002837

Technol ogy Europe, Sept 1999. Preferred intranasal

devi ces produce droplets (measured using water as the
AntitHieraagglutinin anfisogniiges to the trpeminfiugnzarvirtie pipIng Were defermined
usmg};ﬂ'elr E?@?@@I%M‘ ?H'lt%n' tésﬂHT)' ‘T’Ke Bfindifo af @k'l—ﬂ@es’t is based on the

have no nore than about
abiligpefaipediio gntetrﬁlug@acmt@odlﬁmo l@hl@kmhemgalympélom@@dwﬁf%ed blood

cell@@iBéP{}ﬁ@ﬂ{t%&ﬁWué héha |n||r19(HAqr H@étﬂﬁé;otlv%d 'sbrd \ﬁere prewously

ave no re t han about 5% of

weatsendaal andshivlien BRCUSEMENS NYBREGS abitars Haler profreatment,
twoﬁélsfdﬁutfo‘?\g off Q@rra%e?e HcuBftel With %ﬂmggﬂﬁﬂnbt{&f Nm%)(ﬁtegéﬁ inAlienza

vaccl nes accordi ng the i nventi

stran C@wgen Ml@@%ceﬁlé ieese Fengasdsd Bn@ &ee@hléfﬂoa °§Pgﬂjv®at'°n was
sco?é@c?hélﬁkepso\ﬁgre &P%s%é@agﬁw%ereleefocﬁﬁdﬂtlﬁé RilghadtiditidnCof@akim that

nostri CGener a é two sub-doses are present in a
compllefgly inhihiteaihemaga@tinationc O die ek dilglionef sereWae }idlean

undelecRiNR IE% vilsTdoie@ns £1@bs ¥flaYtoPfo.a@ singl e sub-dose at
a tine. ternatively, a nonodose device may be used
for adm nistering the vaccines according to the
Statidi§MdaBRis Al ternatively, the epidermal or transder rral
vacci nation route is also contenpletd in the prese
Stafistigalnabysis weie RedpErgdenerest yarainaipn Mgteﬁ UsiRg NISTA .The

proﬂoec\neafbbhémfor bR&y A biRBh & cdbB BRI HeScreiR@Sbidwen f or
Irst admnistration may be given intranuscul arly,

" hegtrapdonsedioniohgaBonposi ti on, either adjuvanted or
1E’,ﬂéplrd"w{lk et 8H Bhak §6M£%nt(g Ui Rdétith Lerifg e ARty of groups
or exanpl e intradernal aneous or intranasal .
gdiststohion speci fi ¢ embodi nent, the conposition for the
" E:'oE:ﬁ*rtan TN RILF fét\.‘eﬂﬂ/ tﬁ@]ﬁoﬁl@gérﬂblfif &t vafian@daicivéth BeifRinént
ng per influenza strarn, and the boosting
@@Pﬂi@t&nﬁl(ﬁﬁuﬁ@y contain a | ow dose of HA i.e. bel ow
. ﬁomway Ay seorRRAbn ;SHHo‘i’r'ﬂéd aﬁgrdupgt ration route, nay

given in a smaller vol une opul ati ons to vaccinate
- TH@M'@@Bé@StMﬁUW'&Q'?Gﬁmf’%”%ém nate nay be
I mmuno- conprom sed human. | muno conprom sed humans
g nerally are less well able to respond to an antigen,
1.1.Z.n Intsacqllblar gytokige stRiningr | yenza antigen, in conparison

Thid Rechﬁ%ahé Bov hlishtification 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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Preferably the target population is a popul ati on which

is unprimed agai nst influenza, either being nave (such
W@32006i180180 Vi S a pandem c strain), or having faPCBEHP1006/002837

respond previously to influenza infection or

vacci nation. Preferably the target population is
Theae geltd gre feersrracessar by isPHveaienp! dhmupgiioregsent ppredire ysing
fluo@scéﬁc%hggtﬁ%s @D@tCIjae W—y%gd IBQZ)%SM@@&I% e?@?bs@é!@és a frequency

risk % etween 18 and ears
of Cbtpklag @P3|§\Lﬁb eellaaithie GBI‘%C% K’?% Intracglidan staining of Pﬂ?%lﬁ‘ﬁ%()f T
cell®va PQﬁ&rﬁé‘?ﬂW@ﬂ@' 7 §a))é" i dfar ﬁlerée‘éBnd ﬁh@rﬁ@tﬁlzéiiéﬁhBlééd was collected

cardi ovascul ar and pu nmonary di sea

fronnigensid Rapleskin heepiinaied oRdiE BPHMICARY. cFrOéH'O@dnBﬁMH§ Agyd-diluted
PBLAYRpRAL oY e ISRREE bﬁb'aYLyﬁhBHoﬁ&@IMé?nragl g@ﬂbhﬁac@ﬁroﬂ@eto the

0 experience a relatively é&%/lnluenzarela
r

reC%@QP‘ﬂ%ﬂ pretacPgentEiuge Zﬁrr@ﬂélﬁ Bfymend Brigbt N apRicaL iR cells

at tHeSIn%'rQEé Wér@*é‘?r’(cﬁ/eé 5wé(s¢1%6 %Xq’rﬁ RPUA + ARCEAPBMOR sUSEEH¥RMs were
dosi ng)g)zﬁ@cce@ itional efficacy criteria Suitably the

adjystgelite %fﬁ%H’SRPMbﬁ%’ et eRltPe Y™ o the present

i nvention are a standard 0.5 m i nj ectabl e dose in
nost cases, and contains 15 of haemaaggl ut i ni

In vigierangigan snpatiemel RBMGS wae caweeayhaﬁ Hfn ﬂ&%er%fﬁv%ﬂ of 1x 107

cenaﬁﬂ &ﬁ@é PA@@) th wmé el gggHA}strthggﬁ@ge?flug@%amg(gﬁ%Z@?% 37°C with

the addlwpn wﬁm' %@2%13“0' aGt' CBAgd (1 ug/mhéer both)1981) 317-330).
SUI tabl y the vacci ne dose volunme w || be betvveen 0.5
particul ar_a standard

Fo"ﬁwm@atb% ?W&eiﬂ'd%t'%?WtG%IPBMQ %l&ﬁ%ﬁf%ﬂve‘df“%ft@é 33 § &

preé’éﬂcla”é?BV&féIEImQ%QYﬁfﬂ*)eat@?tG t(ﬁlﬂh%lt deRINEisagreftn.t he HA
centration i n the original bulk sample. Sujtabl

IFNsvaflld2/q%%§ éFﬁ'@”Q:Wﬁ%B%"erm%’ asdatoyrsn Sell sigpengioas W@%/e ypshed,
res@sg)%hgéﬁln 50?1 & Py 1 % Fds 8ont3m|r@ 2% Fc%loc%mg&ea&ent 1050; hJ4G2)

After 3@ rmagr@usﬁtmga%.%%%@ WA rh&t%g o é%hé Er{&/%%rsé% ahti.che

percagé/gwﬁs Sddedidhd isdlibhRRl 30 hptaeeo. /Sft& at\ﬁaé‘_mm'g]nW1 %$cs
GEer i nfl uenza strain, é/{ éﬁ &o%

cellgryess p@timeaéwze? PY frsHSRendngdn RO0 KERT At E% gp§ym it BD) and

incubRed IEmAPsececcealdvéeg tﬁéh \F\/Q@édWVﬂmérﬁWVabﬂ (anBDp and ar
a | ow dose vacci ne

ovi d
ros{REONRE BN AL pHe SBINARIORNY REFdLEal + i 2T (E (150) ditted n
PerMABBER Oter WRiiKdUbatich MRNER alakbvaridhiat 25 ceﬂ)s We:@fwéshﬁﬂ with
per dose. The | ow vol une )j ccordin
Periiliant Ao resanesIer &7 BEPyI % EL ST ShPARIOT ?@yaﬁe%ma'swa'y&s
waddsdrimad8 8y MACE dive cells were gated (FSC/SSC) and acquisition was
performed on ~ 20,000 events (lymphocytes) or 35,000 events on CD4+T cells. The

percentages of IFN-y + or IL2+ were calculated on CD4+ and CD8+ gated populations.

1.2. Ferrets methods

1.2.1. Hemagglutination Inhibition Test (HI)

Test procedure.
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nost preferably not nore than about 200 ml or |ess per

dose. Thus, a preferred | ow vol une vacci ne dose
w@ewoendiing t o one aspect of the invention is aPCUDER2006/002837

with a | ow antigen dose in a | ow volunme, e.g. about 15

t 7. . HA or out, 3.0 . HA er strain) .
anffieliagh it Sibodidierss0eiiies miienen PR waFcaiRined
using tHehreemanonihbtion iphieftien QéHtWIDIEI&feSprEI@Tpteacbfﬂhe Hl test is based on the

oo OB B P BB RSP o o o

cellsi(RBG$ by influant vies heffagglotinia GEAN Sdnh aerefiri Bdaéd with a 25%

i ne inst influenza,
neipinhidis? soffiof RiE) S5bive e reaE st L braoLa oy Sheafic
inhitsterts. After ;Eam@aﬂ!mnt Uniodoldrdilatitnsexfeaiasyera indubbied enithas

teria

e B R G 2 AL Bt oo
and/ﬁnecmh’llmtloﬁl' hfeaggm*(‘paﬁcbrt wasscobéd. 'ﬂhe titre epd expr¥satiiz@nhe reciprocal

o G HABAUEEH ooe 358 o§HBaFY B BBl S L e

dilutibh bf sezedvasd : 1k ameindéectablel lewd] vak BBorep aksta titer djuaytof :or
a new vacci ne such as a new vaccine for delivery via a
different route. Under sone circunstances two criteria
Staﬁajcabmatysféi cient. For exarrpl e, it may be accept abl e

the th 0 trains
stalifcpl A5 B perprited PoTIER v . Beee’ 5o
UNESTAGL. e peotgcol bppliedifor afalytsiyr f@adancai das)be Bﬂéﬁy described as
f irements are different for adult popul ations
o3

60 years) and elderly popul ations (>60 years).
. tagltlenefbrrmroomﬁdamry on rate |s defined as the

C east, 4- fol,

) |nc 'gcg\té@gfeﬁ?é'&%% f?]%@%g'& QIPF 'H Of(iﬂ% t8|"?f'f(¥ﬁh? p“)rinallgy of groups

distribeioraf t er vacci nati on, for each vacc:| ne strain. **
L Qr eflned as,.the fold .increa

- EEPNRDI o Rt Bl iR oDl tcleyShte aaieS RS difernt
vapwativasi(gnioup$)or each vaccine strain. *** Protecti (ﬁn

. s th centage of vaccinees with a
Frggt%'l meﬁj?e&.?ﬂ%?gﬁe- ‘{K&\Rﬁf greater than 1:40 after

. U’ad(aydﬁmd'asi(fbomumatercommausm.strai n) and is normally
accepted as indicating protection.

1.2.2. Body temperature monitoring

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

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

challenge.

I.2.3. Nasal washes

The nasal washes were performed by administration of 5 ml of PBS in both nostrils in
awoke animals. The inoculum was collected in a Petri dish and placed into sample
containers on dry ice.
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In a further aspect the invention provides a nethod of
desi gning a vacci ne for di seases known to be cured or

wo e@attied1d hr ough a CD4+ T cell activation, conpeT/BP19g6/002837
1) selecting an antigen contai ning CD4+ epitopes, and
2) conmbining said antigen with an oil-in-water
enul si on adj uvant as defined herein above, wherein

adm nistration in said rramml i's
V/ralsfﬂ}a‘?lgff %’SBFW‘L’JUC I'ng an enhanced CD4 T response in

Al naaalt$an'@iﬁ$adlere Tirsé stesitechiterayl tbfomhlswre?(é'ﬂ%rﬁé%st?ﬁ g Franove any
bacteflgsc%ﬂfgnﬁﬁ)&?iloh CEd Lo} ’seLé] Gl %I#‘Slldﬁ@ﬁ@&t né@ﬁhéﬁfﬂs'v@?@ trafsterred

ents, are herei I NCOr pora

to muceotéetepi@tes centrininigeb ol of Medten 610 %‘ﬁlﬂ'uﬁ% To&ﬂh%f MocK cells
(2.4 XCRJHB%{I sﬁh@%ere{th%ﬂ%ﬁé&?o e RAvellCRHIRAd bRt d A1B5eE ForisS7days.

i nten y the 1nventors to be optionall'y

substit ut able with the terns 'consisting of, 'consist

Afteﬁ’_%ﬂ cPaII}Q of PRMSHtRh chult fr@%l?é%ﬁﬁm Yseééhtly IrEmEWRS ahd 100! [RIREE1/20

ention wl her descri bed bg/ reference

WST- contairfing nediuny's aﬁdﬂd amcinnpwbﬁjed tox anpihes 16 Bganpl e |
descri bes i munol ogi cal read-out methods used i n rri ce,
ferret and human studies. Exanple Il describes t

The pntepsityaf iheryediad fomazae due progureshuran ieductian of Wﬁﬂétbér‘/'ab'e

cellselgy n%c}o‘?l#bn%ﬁ@ t@hHMﬁBF off\ﬁHHEJ&éWs'p@é‘a%nUﬁlecﬁe Wl abeEnd &f ﬂﬁe viral

describes a clinical trial

titration agsawang |ngy@gm@ﬁq @hmgg@ﬂmg\;@e aigspr%g:@sof ®A¢Hwgll at the ‘N
app ?lﬁieqﬁa\}é%%ﬂ‘f ) Qaﬁorﬁé‘ﬂefst) Trie édﬂ-%ﬁﬁ@défﬁieu%ﬁhe oD average of

eparati on~an adj uvant Exa V descr.i bes

uninfegteshepntiol pellsa 0.8 nqth(o 3 OPesoseesP ‘i r4 % Sitagv of Gy ofinfected

conff’el%ﬁe)yA BE’iHv c?o?é‘lsa&?ﬂe@%én% i eE -0 dnd n@ccyrﬁféétaﬂegatlve
cont ai ni | uenza ant | gen preparati on

scomsege%aqdwmto iscaspt-eff. Virghghesdinggiters were, detgrmined i%"y Reed and

MudheR Mt b@rebaadiluyarisgoand un-adj uvanted infl uenza
vaccines in ferrets (study I and study I1). The
tenperature nonitoring, viral shedding and CD4 T-cell

1.3. ' SRy ?@ f¥RI EBRMYUhE Imnfufd a5 Bode M VRads

pre-clinical eval uation of adjuvanted and
un-adj uvanted i nfluenza vaccines in C57BI/6 nave and

1.3. P iR dHI&Ration Inhibition Assay

The immune response was determined by measuring HI antibodies using the method

described by the WHO Collaborating Centre for influenza, Centres for Disease Control,
Atlanta, USA (1991).

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

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

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

1.3.2.  Neuraminidase Inhibition Assay
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Exanple VI1 shows a pre-clinical evaluation of
adj uvant ed and un-adjuvanted split and sub-unit

WO pdobnenzm vaccines in C57BlI/6 mce primed w tPCT/EP2006/002837
het er ol ogous strains. Exanple VIII describes a

clinical trial in an elderly popul ati on aged ove
Theyasaay wak pRrfarnvesdoifefineensted miofitie RIges 1A Q%P!duﬂélﬁﬁ%ﬂ series of the

antlé%hﬂng\ﬁ% BF%J% datah&)%&&f‘mhné g%nm%eadéﬁaﬁﬂtof inRIEAZAAL H3N2,
no exogeneous ad] uvant shows

H1NA prelnﬂtuenzaca| Vieusal itegt wes aQﬁsgdaﬁ@ dhe alp,lgloglcal actlwty of the

neu @gbéﬁﬁ%tcﬁ%n'z?\géﬁ’c%% Pel¥ LR RRRarhinid fdl(! ﬁ“bﬁ1 kﬁﬁr\l%ﬁer cleavage

ture nmonitorin viral sheddi ng and
of the termioak nmrmwéagw obD-glactape-B-acelfreigcipsainimiwag| unmasked.

Horgéréé‘ilsh p@rcﬁ(ﬂia% ‘%FIR"-’ Ia‘B@H’éH PéérRF‘ ﬁ??l@lﬂmﬁ\fﬁfm ApachRARooldkéd which

accl ne cont al n| uenza anti gen

blnq@r mrﬂgaliyotp ﬁ@ng@aﬁp% smgggreﬁ‘ wAs fddgd ita dhe Watls. The amount of
bOUﬁ&iné‘lehm Smoeéﬁ%bt‘éﬁt ¥nd3‘%1ﬁ§htﬁfe§ni‘headéﬂb@tréfe Fi-;%)étl&o Wlth tetra-

hows a clinical in
me‘fbylbl@itzllcgn@o@hﬂ%)t 1168 é‘@‘@sbv@t'bw ydighan vdih?h %‘”v%"ﬁe the viral
neuRRhRLEL Q&lvﬁysﬁggi IEasﬁchfOI" @B@ fhdfBldd98 thePRERAY. at i on
contal ni ng A L adjuvant. Exanple XIl shows a
clinical trial in an elderly popul ati on aged over 65
1.3.¥ eNisutMidifg AnM iqdga¢ontaining a split influenza
Tgen preparation containing ASO3 with MPL adj uvant
Neujrialising agiied meagricats \@rg,ﬁgpguqted on HAvvRd fERger gprum samples.
un@eﬁgut?éﬁsaﬂ@{ W%nﬁbédles'v‘dbﬂté’?ﬁidhwsthé $elim was determined in a

glutinatifon_Inhibition

mag
mlcrp@§t1’1©@|tiéma%‘sﬂﬁtThei-EGI"iﬁ@@FQJW% \fwt%'f fugther treatingplin e $R8Y-

Eachrge Elté’sqg&ﬁ] Yiblicage. 3 Stahdbrdised SmgﬁﬁtedeirD@d/abﬁmf@ with serial
emaggl utination inhibition test (H
dllumrnSn@ﬁ gArEMoANd Heubpgted da@llpw binding) obHhe ﬁ@'bgeieﬁutwh%f‘"fus A cell
susﬁ&%@dr‘f c6ntaidg a H‘éﬂn‘é@ %Lﬁ%f MB@P@&IIE QasNhérPadded to the mixture of
| ut1nation of chicken red cells

VirUR P RSO angsingabaied L BB G- rﬁfketﬂbébe "Hé%%’“q”n%e&'toﬁvgﬁft@dfep"cat'on
wass€ 56alidBl & W&Hégblﬂﬁinﬁtlérf Sfibﬁiak@ﬁ/ rdasibbdd camsl THal 569 MmddkGlisation

renove non- sgem ic inhibitors. After retreatrrent
tltretqﬁ@semrawﬁswatw kg by the apethaeefResdansieenal t h 4

hemaggl uti nati on units of each influenza

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

Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vitro to
produce 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
cytémetry following conventional immunofluorescence labelling of cellular phenotype as
well as intracellular cytokines production. In the present study, Influenza vaccine antigen
as well as peptides derived from specific influenza protein were used as antigen to
restimulate Influenza-specific T cells. Results were expressed as a frequency of
cytokine(s)-positive CD4 or CD8 T cell within the CD4 or CD8 T cell sub-population.

I.3.5. Statistical Methods
1.3.5.1. Primary endpoints

« Percentage, intensity and relationship to vaccination of solicited local and general
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strain. Chicken red blood cells were then added and

the inhibition of agglutination was scored. The titers
wowrsoe/1eMpr essed as the reci procal of the hi gheBCT/EP2006/002837

dilution of serumthat conpletely inhibited

hemaggl utination. As the first dilution of sera was
signp; ang, sympteeewing & b day Fllowrunpesiod def- &gy slvagcinafign and 6
sub?&ﬁr@nt Bé&s:’-gfte&a@hh%drﬁﬁf{d GRadlysi s Statistical analysis

perforned on post vaccination H titers u
* Pappgntager infersity @pe 6%'a1lor§bw| tp éacq'r&’ﬂoar?évs}%qh@t%'Oﬁﬂngﬁ@aefa'
mgr%%hd@f’imﬁ*’tdr% Hﬁ(rlrfbeé o1 iRpfbilgR-upPeriowii.e. dag of vaccination and 20

transformation of data Shaplro Wl k test on each
subpefanhtaysh after \GeEpnaiian edlo verify the normality of

groups distribution Cochran test in order to verify

. OtdifreREdTBNRNILGS bilvedée MantadGhglRé vREs stuay. di f ferent
popul ati ons (groups) Two-way Anal ysis of variance

performed on groups Tukey HSD test for nultiple

1.3.5.2"®adongamyendipdints2. | ntracel I ul ar cytokine staining
This technjque allows a quantification of antigen

Fordhe umaralimmune FrSRo08SeHN the basis of cytoki ne

Obfresliadriaples: ef fector T cells and/or effector-menory T

. Atggqulés& érrwq? %ngseer:;g ok /twaprsgg%gﬁlog?ﬁﬁoéﬁ%l—\lrl gr?t%tjo%y titres, tested

sepﬁﬁé‘-iélylagmh@t éaéh en theLN‘lF@l?mflde@ﬁ hmsast@ru]msgrairemtai @dthienvaccine
resence, of secretion inhibitor

(a”? B'ﬂé‘ﬂe?'&ti Hé’)\'z g@@ fipedie®)e ¢ hen processed by

« AtGRY @raddmaheutrﬁmmgfdnummn@e; teplet Gegaateyagdigst each of the three
fl uorescent anti bod &‘ IFN- g and I L-2).

inflygng |virds %tf%n%%FeeS?g%& ) eV%CF'BEuency of cytokine
positive cell withi n CD4/CD8 T cells. Intracellular

i nin of T cells was perforned on PBMC
Derwegé(gga £t @’I"ﬁ{@ 8 Blages fakRYat i on. IOBI ood was

.« Geomkektmdan tifres MGV spBHs@anl B ahfbdukzawitn @6 comfidience intervals
d, RPM + Add-dil uted PBL

RPM + Add, For Dbl.o
(95%%8%?%%05&@?%0'”3359@ ed onto a Lynphol yt e- Manmal

- S@rbashversioraesy Wiith @500CE ftedayedomended pr ot ocol
centri pmand R T.). The

e .20 .mn af 2500 r
ﬁb?ﬁ%{aég’FS c@’l‘tﬁégé‘t&t%éj @ atlerface were renoved,
. Sé’b@ﬁﬂ&:@éﬂ:tl&% rates*RRMth 85%Ad atbgy PBMCs suspensi ons were

« Serum NI antibody GMTs' (with 95% confidence intervals) at all timepoints.
* Seroconversion rate defined as the percentage of vaccinees who have at least a 4-fold
increase in serum Hl titres on day 21 compared to day 0, for each vaccine strain.

**Conversion factor defined as the fold increase in serum HI GMTs on day 21 compared
to day 0, for each vaccine strain.

***Protection rate defined as the percentage of vaccinees with a serum Hl titre =40 after

vaccination (for each vaccine strain) that usually is accepted as indicating protection.

For the cell mediated immune (CMI) response

Observed variable

At days 0 and 21: frequency of cytokine-positive CD4/CD8 cells per 10° in different tests.
Each test quantifies the response of CD4/CD8 T cell to:
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adjusted to 2 x 106 cells/m in RPM 5% fetal calf
serum In vitro antigen stinulation of PBMCs was
weamsitediout at a final concentration of 1 x 1PFI/EP2006/002837
cells/m (tube FACS) with Wiwole FI ( 1ngHA/ strain) and
then incubated 2 hrs at 370C with the addition of
+ Peptide QD& antipen (IMWCQSemafg,erﬁndejigirbgft ﬂayse antigens needs to
E ' the antigen restinulation step, PBMC are
begi'v%bhe%é\fta@%dover night at 37C in presence of Brefeldin (
» Splitngfludnga ésf) 3t@eno i nhi bit cytokine secretion. IFN-Y
. ning was perforned as follows: Cell
Wéodés_lﬁlﬁp}%(%@geﬁmshed resuspended in 50m of PBS 1%
FCS cont ai ning 2% Fc bl ocki ng reagent (1/50; 2.4Q@).
Derl%{%r Jnin incubation at 4C, 50 ml of a mixture of
SPE (2/50) and anti-CD8 per (3/50) was added
- celiptodundnghatt leakt 3o diffierent cytokings tCéMOé %HFN@ TNFPBS 1%

-ceﬁchgguw 3tf|$%tg#@rbe gl r}e?g’ﬂ?% |ncu at ed 8 rznog

- cefd pré@tsing-at |é§stm@2%namathaasyteldna\mm4memmawyo Ki t BD)
and resuspende

d wth Qlf nt E
* celgrerogygimpat 'fFa%irH'fNY and anihqr@ytofyngaL “Bi Nfa"eéiqdfgl' er m
. ce}@ﬁ%duﬁé & 1eA8 TNHLAR] é%épcg\g%na (e, COALN at 4C,
ce e washed wth Perm Wash and resuspended in
PBS 1% FCS + 1% par af or mal dehyde. Sanpl e anal ysi s was
l3§§%‘%§)37§dofkﬁ¥m': J{" Ve cells were gated (FSC/ SSC) and
tion was ornmed on ~ 20,000 events
The( lnymprmgwtcég)ar@wsgs vgoobasesnes bR totel+vecsipfed oot For each
trea%aé egkg‘:%gétg@f fdIGW ngg p‘éré?ﬁetérlsz'twﬁwr@sqﬁahéhﬂd@h@@ iAtervals) were
+ an + gated popul ations. 1.2. Ferrets nethods
calculagedl . Hemmggl utination Inhibiti on Test (H)
. G%ﬁ?&tﬁ%ﬁ%gﬂl Hir8s (8N s) 8 TRSGE Wi bHﬂled?@ﬁrb@@ﬂd’ayﬁsld 21 0

ree |n uenza virus strains were determn ned

* Geesietdc misen HisengeMie) diaerbaisingranibedydirased days pnd #he
. CAMNERS qrgaogfattogzzhﬂ test is based on the ability of
Specl | c anti-Influenza antibodies to inhibit
+ Sereqrawerisioni ratesi(8R) af dayd Icdained as ths krseentagq & V@Rg@esoglﬂat have
at néagf } H%‘léf‘?néf%ééé%n henroal wés%mdawo conisdrad W%ECS 1t

% neur am ni dase sol ution
. me@ﬁ@ﬁf@m&atrﬁﬂ@mm \ﬂ@fl@%ﬂ avthedemeatagsf yggqgnqqsdmth a serum HI
tltrelqu(pl tors. After pre-treatnent, two-fold dilutions of

era were incubated with 4
. 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 inf]uenza
(wf)).

- Descriptive statistics in individual difference between timepoint (Post-Pre)
responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
different tests.

+ A non-parametric test (Kruskall-Wallis test) was used to compare the location
differences between the 3 groups and the statistical p-value was calculated for each
antigen at each 5 different tests. All significance tests were two-tailed. P-values less

than or equal to 0.05 were considered as statistically significant.
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hemaggl utination units of each influenza strain.
Chi cken red bl ood cells were then added and the
w0 nivshotiion of aggl utinati on was scored. The tPCEEBR2006/002837

wer e expressed as the reciprocal of the highest
dilution of serumthat conpletely inhibited

Exampla g+ (Rrepartation. and chiaeadtenization; ofithe@iloin water gpylsion and

tectable |l evel was scored as a titer

ad‘“(‘—faﬁtofor'%magﬁg' tatistical analysis. Statistical analysis

were performed on H titers (Day 4 1, before

Unlegggqltbe?m/%%) ?tgtséanhéJlglilﬁlw %ﬁngloﬂr@e@qﬁ' th%pgubs%auérﬂrexamples is

varti ance descri bed
comb@éédom@rgarimghasearr@ﬁert?fa% o (@Jph%gacaphersham rSSU%\'P'F%) and an

aqu?qixgt piidie ?fCIbBQ rougnl'\ng&rnoé}’cp)as'éhl%l%& %@ntVQIdlécs}é otherwise

nor ma stribution ran test, in

stateat, dhez oit waer émutsm acivvsge fareutajions usask indhe subwaneshexamples
were rq%dg cglfn FI&R% H%q‘Bthﬂﬁ{;/B h \Kléﬁépérﬁﬁpsron C-Bﬁgfonfaﬁ’tr (flnal concentratlons

Tuckey-
glveanI2t5%|se|ualen@é\r/v)s arpd ak)hg—tgcopggfgl: (Y/@fr@é’r‘yatpg}y@xyethylene sorbitan

mongglréb{e \)(\ﬁ W%gbvé u@ée /ﬁfqueq- hi¥esRURPRRAl t&hRE ASO3 in the

|'enge perio the transmtters and

sub&mueh@mmmway pr@@mddaﬁfgllowd as W%M%C%?P@tr%tﬁec ked

and refurbished and a new calibration was perforned by
DSI (Data Sciences International, Centaurusweg 123,

I1.1.50 Psegatation lofiemulisine S§S2her | ands) bef ore placenment in
the intraperitoneal cavity. Al animals were
|nd|V|duaIIy housed in single cage during these

abrseatemrepargtianper at ures were recorded every 15

Tw oﬁ ASOW% %ﬁ'lgggl%tg 'E@H&r%ﬂ%%hh@'{l”ﬂﬁ)ﬁo%ﬁyé a 2% solutlon in the

en e. Nasal washes The nasal
PBSIOT® peidb JORT sy i RTRES RGBT 58 OFDL SiPhAGSqPgerol and 5l

of SQ[?%F ﬁet Hr[e?(eb o W‘ﬂg) 91]51%"93' §OmITB1ePBQﬁWé|eHr§omn is added and

etr | aced |nto sanp
mlxexbﬂtomuwm ahe despiltingeerovisign is HarabassAC IRONEE 2 SW'Qﬁe@d finally

microfluidised by using an M110S microfluidics machine. The resulting oil droplets have a

size of approximately 120-180 nm (expressed as Z average measured by PCS).

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

11.1.2. Scaled-up preparation

The preparation of the SB62 emulsion is made by mixing under strong agitation of an
oil phase composed of hydrophobic components (a-tocopherol and squalene) and an
aqueous phase containing the water soluble components (Tween 80 and PBS mod
(modified), pH 6.8). While stirring, the oil phase (1/10 total volume) is transferred to the
aqueous phase (9/10 total volume), and the mixture is stirred for 15 minutes at room
temperature. The resulting mixture then subjected to shear, impact and cavitation forces
in the interaction chamber of a microfluidizer (15000 PSI — 8 cycles) to produce
submicron droplets (distribution between 100 and 200 nm). The resulting pH is between
6.8 + 0.1. The SB62 emulsion is then sterilised by filtration through a 0.22 um membrane
and the sterile bulk emulsion is stored refrigerated in Cupac containers at 2 to 8°C. Sterile
inert gas (nitrogen or argon) is flushed into the dead volume of the SB62 emulsion final
bulk container for at least 15 seconds.
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Al'l nasal sanples were first sterile filtered through

Spin X filters (Costar) to renobve any bacteri al
weovbamiinat i on. 50 m of serial ten-fold dil utPONEPID6/002837

nasal washes were transferred to mcrotiter plates

containing 50 m of medium ( 10 wells/dilution). 100m

of MDCK cells (2.4 x 105 cells/m) were then added to

Theﬁﬁ&l%oﬂ@o&utnéﬁ‘&f hgwtfmlébn%%fgﬂﬁ'w§ 7days After 5-7

ncu culture nediumi.s o
Tweear&@vécﬁ Sn (DO drimapinl; Saualeoes b Vb AR i 'ﬁglﬁ'ej ﬁ‘é‘éﬁ%ﬁ?m' 5%

(v/v)lzzrtgﬁ@‘? Z}:‘tfs 8“&@{:{3@121‘ M. AROLNEE kB MEZHPARE. 14 mM, KH2PO4

e ye ornazan dye ‘produced upon
13m&/t;|u@'ﬂ6(8nt@ﬁ WST-1 by viable cells is proportional to

the nunber of viable cells present in the well at the

end of the viral titration assay and i s quantified by
I1.2. e Adrasung of ok deaplel Hiam denaynicdight spattering t he

appropriate wavel ength (450 nanoneters). The cut-off

is defined as the OD average of uninfected control
1.2.¢.elitroductiorB OD (0.3 OD correspond to +/- 3 StDev of OD
The%gé”b'fﬁﬁ@%‘ia@ﬁet@roﬁf 'Ergé oﬁ%r&ﬁéts ié c[é@éiﬁlhééﬁaéwalﬂgltﬁ the following

cut - of nd in contr
progedyeet and usdsirtbe ifelowitg mrlm@ﬁal epngitions. &-U? déqqlet sizg weasure is

glve%rb%dam |H%n5|'t)1 E&sUf€ 5Rd @%ﬁr@ﬁé@d%dz Meradiepdaqindd Mieosh”

expresse as Log T . 3. Assays for
assessing the i mMmune response in humans 1.3.1 .

Il. zlzle% P.@1Fé.t@ﬂ I nhi bition Assay The imune response

ed by neasuring H antjbodies us the
Sizqrinenedremests havedbesn padorrad e theasbinaweiag BRI ehgrant SB62
preééfé@ﬁl@% t@@ Lie8-uphethbd ERSE3 QH@IASQB+MPL|(EOtp@/mI§JSHe last two

Yy titre rreasurerrents wer e conduct ed q
Dol RWEETt sk RO W56 B ICABPRRTON &1 H16 AP G B BETbTow (soe

secﬁmﬁql hesishyes we?@&.lu%%imbom—qmoﬁtrhpgs gsd.ng 4

Futinationinhibiting units
As a@pﬂ*@ir PtNenapaliRpsile ske sgar@agi%‘f nmép trhr%)éat@w) was diluted

in 124&& Qg on. Non-specific seruminhibitors were renoved
eat treat ment and receptordestroyi ng enzynme. The
sera obtained were evaluated for H antibody |evels.

1123t Ak Zétéé‘zé‘@ot)@lléls% nﬁ’édsUFén‘ié’ht@f 1. 10 2 di lution
actor o ﬁ epar ed (%bl—%]d
All gjze mepwre@\pntg veeya gerformed with bot Malvern ZetaSIzer 3

Samples were measured into a plastic cuvette for Malvern analysis at a suitable dilution

(usually at a dilution of 4000x to 20000x depending on the sample concentration), and
with two optical models:
- either real particle refractive index of 0 and imaginary one of 0.
- or real particle refractive index of 1.5 and imaginary one of 0.01 (the adapted
optical model for the emulsion, according to the values found in literature).

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

dilution step that showed conplete inhibition (100%
wo@Rookemaeyl uti nati on. Al assays were perfor neRICT/RP2006/002837

duplicate. 1.3.2. Neuram nidase Inhibition AssayThe

assay was perforned in fetu in-coated mcrotitre

-pumbes 3 oangedutivel ntﬁalsunenmt%eri es of the antiserum was

dar di sed anount of
%%??d’eq\w %@%ﬁy@% I'nfluenza B virus. The test
ms dﬂs@dloohbx the Gsingin @gtf@aﬁut@@aﬁwmﬁvow t he
neur am ni dase whi ch enzymatically rel eases neuram nic
acid fromfetuin. After cleavage of the term nal _
Thenautoanatini MalserndaloBha) sesso decarptieaiopl ofgauaeiaBsaiantineand non

xi dase (HRP)-1 abel I ed peanut
neg%}éﬁ%@%ﬁﬁé’?égﬁﬂﬁaﬁ ?@ﬁﬁs&gaea whi ch bi nd

Thesiptenisity distribption mayebg foavartesieintg w@emr@gtﬂbw H@aks) te dhe Mie
theJrg.e wel I s. The amount of bound agglutinin can be
detected and quantified in a substrate reaction with
t et ranet hyl benzi di ne (TMB) The hi ghest anti body
i1t |1 inhibits the viral neuram ni dase
124 REAg aﬁabﬁ:}? ast 50% was indicated is the N
Cumilgnts anglygs;gz aP@Qﬂ? giamsiterj Anti body Assay Neutralising
anti body neasurenents were conducted on thawed frozen
serum sanpl es. Virus neutralisation by antibodies
Tabi®At ai ned in the serumwas determined in a
SaffipR OTeutTal TZ gl R0k PREEM | @oﬁrﬁrréteWEZ&Duselﬂolyt!iéﬁé?siE¥

urther treatnent inlthe ass Fach serummas teste
SB6R triplicatel500&t apdar di sep?%¥ount p15%i r & 0Qas
m xed with serial dil8&tions pf5%erum aheP i nc@Bated to
al | ow bi ndi ng|of the|&ntibod|€%6& o t hel34 r us0-0A cel |
suspensi on, cont aj ni haveragef | A¥# anpunlSht NP cell s
SBRaqExarepleddded 80¢0 t he Tri xt ur 8&A0 vi r us1@hd adPPserum
and i ncubat ed|at 33C|2After 1886 ncubaidon p&PPod,
virus replicatfion was3visual | 83 by hehegl U®- PRat i on
of chicken red bl ood| 8¥¢rage Tﬁ@4350% nelft al i @84i on
SBe2t+-MELaF5g (el 8890as | dal cul at 8Dy t heldfet ho@08f Reed
and Muench. 1/3.4. CegPl-nedi aB&&P | munidly wa803
eval uated by Cytoki ng3Fl ow CyB8oHetry ) P@PZpher al
bl ood anti genispecifieve®geahd6978 T c#93 s c&A2be
(*) Pespiaretubatfeltbwst Waterofor dnjestodu &8 102 coapriiated , 250ul of SB62
em$ibn ahp Bau@ntMPENré mixeddogedherdo veach a firail volume of 280ul.
correspondi ng anti gen. Consequently, antigen-specific

The%v@rgge %e-{erc&Alﬁ FARNs %iﬁ%ﬁ@tﬂ%%&)ﬁt fo# F?éﬂﬁt scattered by each

size of particles in the sample. This value is related to a monomodal analysis of the

sample and is mainly used for reproducibility purposes.

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

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

measure of the distribution broadness.

Contin and automatic analysis:
Two other SB62 preparations (2 fold concentrated AS03) have been made and assessed
according to the procedure explained above with the following minor modifications:
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cytonmetry foll ow ng conventional i mmunofl uorescence
| abel i ng of cellular phenotype as well as
WO niosaelhd ul ar cyt oki nes production. In the prBGERP2006/002837
study, Influenza vaccine antigen as well as peptides
derived fromspecific influenza protein were used as . .
Samalesi gere Measwed i iniol atragtisr euyeRe 405 Mabierp @nplysis) 12§ two dilutions
deteﬁqifigé.ttc? o%‘ﬁgrﬁaﬁépﬁrﬁélsﬁ%gﬁﬁat@vélﬁéﬂ URI0eWx ahd 20000x for the Zetasizer
cytokine(s)-posltive or CO8 T cell within the CD4
300G5S, IB8same epticas nipdpls agl uses dnthe pbgvesexatppie; st i cal
Res{fRI Q18 4fovn i Pabid s, Primary endpoints Percentage,
intensity and relationship to vaccination of solicited
| ocal and general signs and synptons during a 7 day
Tabled | ow- up period (i.e. day of vaccination and 6

subhseqauan Aave) aftar vyan~d
o AL

PoSaTh Y-S H-er—vacetattaty t—ov H—— .
Pef centage, intehsity and Pay sinC fE)hto%rgﬂ(I%SIS lqiﬁmr)natuc

1 €1 ~yme dl‘?{}? Py |
seed, | Dllision §ReSE oy IR | i TIRERE" “TVolume

uayuJ

t = OV A A% . O,
1022 ac ¢11A800 on @nd| 20 Subselqued® ddys)164ft er vASLi natli on

and overall 1.5 Cccupmpaence of15gerijousi3advar se 16%ent g 143

aury BEoe SptIre spudy.| 1.4305. 2. Sgpondary 188dpoint s 196

| Py PN 1 PN 1 M
ot he ot arrrnuune resporyse Uoservad var Labl es:
At days 0ladd 20: 8&Tum hen®dgl dti st o ARt

Lt AN
LIL}

1026H /18000 NI @nt j bod® titlr esl58t edt ed9epar at di5§ agai nst -

each of theqtgree prkl uenzagedi rus stapai ns r epoesernt ed 144

S BEOREYCL S, (AN b FL IV T et - 162

ah 0001 a'yb U Ta i | bi My

t 151
S AL meutl I
ant i body 11 fires| 1 Bdled kepiOat ol y Wai st do8h ofl the-

" Wikgreige iobtdineehvzuesi wers nst cczh'er&nt.repf esented in the
vacci ne Derived variables (wth 95% confi dence

interval s): ometric g | L HI
A SR b ke SRS R0 SRR ol ) | B P oes.
can @B GepnSthe \geet inmedritp bf thEeadicEsy(egs ableasti08srhane tehdigbeter of less
thar%Opaﬁm%?/Xntgnsllty. Conversion factors** with 95% C at day

11.2.5. Overall Conclusion
SB62 formulation was measured at different dilutions with the Malvern Zetasizer 3000HS

and two optical models. The particie size ZAD (i.e. intensity mean by cumulant analysis)
of the formulations assessed above was around 150-155 nm.
When using the cumulants algorithm, we observed no influence of the dilution on the ZAD

and polydispersity.
II.3. Preparation of AS03 comprising MPL
11.3.1. Preparation of MPL liguid suspension

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

MPL liquid bulk is a stable concentrated (around 1 mg/ml) aqueous dispersion of the raw
material, which is ready-to-use for vaccine or adjuvant formulation. A schematic

representation of the preparation process is given in Figure 2.
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Seroprotection rates*** wth 95% C at day 2 1 Serum

NIl anti body GUTs' (with 95% confidence intervals) at
W@Pbdostidarepoi nts.  Seroconversion rate defi ned BSI/EP®06/002837

per cent age of vacci nees who have at |least a 4-fold

increase in serumH titres on day 2 1 conpared to day

0, for each vaccine strain. **Conversion factor

For %erg%ﬁ%gp A Oat%lgggaodf 81 291[‘ g/fFfF_aiﬁn‘gjhd Bul§géﬁgrﬂon%§ar% SRY¥ iR sterile

ne strain
glass toRameec The dlspatse)ndﬁﬂ\m?ieab@ﬁ?z oféhe &llewingiepsof

- SYAEFHEERA A AEI4E t iddp? =40 af ter vacei nation

ccine strain sual l'y is accepted as
- desafjgregdte gnybigtaggtegates bydreating (teermal Heafmendd i nmune
v U,
- rodlat B ROP SEo R o0 Ah B ofo fin M h ARG
- preﬂltdr theereparationsinea Sededtieare Bre-fitrinnitiq.89.6548 r esponse

_ fetrlhe ﬂagpr:erpé}gt dn éﬂooﬁqgﬁﬁ})&%tdrggééfﬁﬁ?ﬁ e Rbx, @93 Lesn

reC|se nature and orligin o ese antigens needs
to be glven/explalned Spl|t I nfl uenza (sf) antigen

MPI%A@?iNSe 4 g@ﬂﬁfed(w)ml%hblgﬁgtl ﬁéuﬁﬁgtmaé 's@éﬂl@%ollmdal aqueous

pro I'eas erent cytokines
dispeGr0 (MPL Lpaztlclqa Fidg, smiler) thag e2Q0s nigy. oat]%ﬂ\ﬁ@L dyonhdized powder is

disp pr ogbgf\gﬁelaqut ugngto‘l\']yﬁ (?Jd éﬂ)ﬂ:ta% a%@e 1(FN@/ml §l§égeﬁsmn The

anot her cytoki ne (CD4
suspevSion tnémg;ndemelsSa gherenat |tﬁ$gtrmnt|tw§f stlmg Afigr Aelingeto room

tem%ﬂhé qge Gi &roﬁuwl-zrgi!%i\ oq(rg’ggégl-@ staFt@Jj krﬁor@épﬁud%c%hs@tthé E%Ele size.

anot
Micrafiaidizstien éf cbmﬁmmbeﬁngumlyroﬂwélcsnaﬁm&j@ﬁul\ﬂ Fbrhaw gentiquously

circ ﬂ?eeﬁls &sfohethF Ia Yﬁ&%flﬁ&%%ncﬁ@é&tronF&{anwga} a defined

roup 'ow ng paraneters (with 9
pressurﬁlid)enae mnnmaa@pumeroi eassageat émbete Ge€YqiRs: nban- The

mlc{gﬂgld%@ﬂén@@é? or? frefibs@iflgMhe ARhbOAIEyEIES, i Sadtiaf@Yeh Khsis of the

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

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

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

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

performed after N, cycles. A particle size limit (din) is defined, based on historical data.

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

dim is expressed as an unimodal result (Zayerage). Under this limit, the microfluidization can
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Geonetric nmean titres (GUIs) of neutralising anti body
titres at days 0 and 2 1. Conversion factors at day 2
wazooedernoconversion rates (SC) at day 2 1 def i PEOER®06/002837

the percentage of vaccinees that have at |east a
4-fold increase in serumH titres on day 2 1 conpared
be $toppkay after MRr0Cedts. 0OAbOE é@sahmlﬁawlgoﬂu'@'éﬁ%dﬁ aE@“f”P\Léad until
[ce C Al =1:40.
satRiy P eA TR F AR P PR SR 0 e, Lo i
response was summari sed (descrl ptive statistics) for

If th%ﬁql?tléﬁgg%?%t t%&éﬁ%ﬂnm@& q;mgféfltetr 'nﬂT@rBﬂwB?zaﬂd?ﬁYhé)dlsw%ed MPL

or e de influenza (pf),
is steneHiat +2 td #8Ehaweaiting fra étratmaﬁ@fmza (W)).

Aftegﬁfc%ﬂﬂé %éf%n thétdls?)%t;qén isrhnu&‘a'vv trowader Fﬂrflﬁjéétﬁﬁc Qnd sterile filtered

responses fore
througiwomnnwtegmqy lammaéﬁ@\ﬁ fing MF(LpF°n°§f‘trat5}'?ds\R/f’}‘9/Hl' (0.80-
120q@§ ﬁ different tests. A non-paranetric test
uskall-Wal lis test) was used to conpare the
Iocatlon di fferences between the 3 groups and the

1135 Bl ki@ oratal L v%!ee%e&ﬁéi 1 @51 BRfducANt | gen at

I cance tests
To theh80% ddievanploresklaen. MBb i3 ddethRt 2ol Copeeigaien g Petween 10

and%@ ﬁ@(,ggc"?es atistically significant. Exanple Il -
é% atiron and characterization of the oil in water
ermul si on and adj uvant fornul ati ons Unl ess ot herw se

PBSSH@Fo?fco&c@ﬁtr&’t’e%&@?%w%bﬁé %] éb?\%gnﬂré’ceé)m% @ubxam mixture

osed a n organi c phase nmade

coniginiingh Awee.o ptiten of-18¢ @nd gViaP éw&)m'na%cfuadﬂatsh Lﬁeaeé dgm@ter for
|njergorness g@ﬂ‘ﬁiﬁéﬂaﬂg ﬁéﬁ‘%@ébﬁm@trésde?é%]éﬁﬂ ﬁr&éé?ﬁ irt®e r"ﬂiﬂuenza strains so

erw se stated, the oi i

r
as tadjaphantargesiinellcanaiietion §H75Q’ﬂ19(rﬂ|eT"§ﬂ5's%JéHHQ/gi gmgmggmo and
100@@5{? VEIa P gpﬁlh%‘hﬁ%}gt ﬁ‘@pd 6f LR iRtLePizh sterV@tnﬁérest (for example

sion CO nent I nal” concentrations ven
stramqmaﬂbrt@b{a/m B ipa sssirgHavalsabyRteins) ar(e\ﬁﬂgffd 6@%5 min stiing,

| m@l el (Tween 80),
zsoggég%%ﬁ%sg%oa%@%ﬁlaga?w | si on&%PErr%Zd ASO3 in the

subsequent exanples, was prepared as followed as a
A sESndd) prQARIbA ¥ 8he preparation process is given in Figure 3. The final

composition of AS03 comprising MPL per human dose is given the Table 4.

Table 4
Ingredients Concentration Per human dose
Name Component Quantity Other
SB62 _ 781 pl/mi 250 pl
Squalene (solution 4_3 mg/mt) 10.68 mg
Tocopherol (solution 48 §1.86
mg/ml) .06 Mg
Tween 80 (solution 20
mg/mi) 4.85 mg
MPL** (solution 1 mg/ml) 78 pg/ml or 25 pg or
156 pg/ml 50 ug
PBS mod* NaCl 137 mM 2.56 mg
KCl 2.7 mM 0.064 mg
8.1 mM 0.368 mg
Na2HPO4 1.47 mM 0.064 mg
KH2PO4
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11.1 . Preparation of enulsion SB62 11.1.1. Lab-scale

preparation Tween 80 is dissolved in phosphate
whegobaemd sal i ne (PBS) to give a 2% sol uti on i PCT/RR2006/002837

PBS. T o provide 100m two-fold concentrate enul sion

59 of DL al pha tocopherol and 5n of squalene are

Watepfdreked to ni x thoroughly.| 90n of PBSY/ Tween sol ytfA@#20
injgcsiomdded and mi xed thoroughly. The resulting emil sion

pld then passed through a syringe and filnally 6.8 +/- 0.1

*PB8InddD’ Oxucahicesithtby pHE.&1g Kat2PaK] 0B 2hiPEO4o NaGi, dG@-<4iCl
**Mm@mmerZgbgoréeugtpiengosmiI dropl ets have a size of
approxi mately 120-180 nm (expressed as Z average

AleARicHNE™ ShRMob 2n

o added e cITulr ST O1T 1 11 Sl
Thea@bimatfurmulaﬂm tan 2be mae@u liprpree gavialsi epprwa@ by mixing 2 fold

Con%ﬁﬁ%?rcg QedeOét %’Ep F?gZ%%BH afbi? r\fn'ths g%g,@%(gy (gbét n%Oul) or the
ASdsyMRb,o(laﬁiFBQprhpdﬁpg fos 50 axgtMEb)mcbu\ant dndhis quséar@n et) ls Prepeeded

) e Sl

mail\bidpe: stirring, the 0|I phase (1/10 total volune) is
ra [ W) .
Rl s A e bR T
filIingﬁnﬂreraiﬁlgenecorﬁhleer esulting m xture then subjected to
ear Cc ' on forces in the interaction
2) ﬁ?%q%téopéggﬁ%krsnagﬁg gl%zﬁé[r (15000 PSI - 8 cycles) to
3) Extemahoranesuls rremnstntutimrofm the ASQA+YPL iadiwvantad isplitwies vagine.
and 200 nm. The resulting pHis between 6.8 0.1 .
The SB62 enulsion is then sterilised by filtration
1) Fohmolatidn af tBe ¥ aremi fimatibukethantadiiwant ard fillieg udhg antigen
con%: e|SI on is stored refrigerated in Cupac containers at
1% 8C. Sterile inert gas (nitrogen o r argon) is
Thefolishexdofithe thrédsodealent bulks@rebasedeorshe HAeeallteit orpasured in

each ﬁovglghg%&l?&%ﬁ@ﬂ%gﬁulgﬁ n §/5n &Eré&%ﬁ?ﬁe 3#11@! Ot)'nﬁlal

SI on 1s a Tween
CorR@ntrate8 ptiogphiate buftered sajineiand Squedneixtere of Hygen/80) TaRNeK-

o SRR 3ol B § T BRI s
conodntratédl BroBobuksl(A/New TalddoniguAiNayt Yoiki Baliamgber arg ithas
sucggsréﬂIQyCdilluite%hE tr‘?ecr%tsbl‘ﬁﬁé Blgosphate buffered saline / Tween 80 - Triton X-
100 - a-tocopheryl hydrogen succinate solution (pH 7.4, 137 mM NaCl, 2.7 mM

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

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

The trivalent final bulk of antigens is aseptically filled into 3-ml sterile Type | (Ph.
Eur.) glass vials. Each vial contains a volume of 470 pl (380 il + 90 l overfill).
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11.2.1. Introduction The size of the dianmeter of the

oil droplets is determ ned according to the follow ng
w@eweaeure and under the foll ow ng experi nent aPCT/EP2006/002837

conditions. The droplet size neasure is given as an

intensity neasure and expressed as z average neasured

2) Prapak@gn of ASP3/MPLSadivwast pull gae &ling 1 18p ASTUYBBLIHEHRSHt S
The %ﬂf&ﬁﬁ%%ﬁ?ﬂﬁe%g&% ﬁh)hhd] rbfVﬁbeEorﬁmHe‘htsprBBGZ emulsion

va %ﬁ wing the scal
(meﬂneﬂ irodectiagdiz!. gh@qu g{wpghopsg sagiam §-3-19- rfgnqa ggq cqr%‘@ntrated PBS

moc}g@h%%é% Iﬁgﬁlﬁ%glnﬂgk BRESHBISPBS Thed WWE@?S lf(Srl @Bcﬁﬁn)t\/\hlﬁ SB62

el ow (see section 1]
bulkvandeMVidi. figuie Bulkao hma/mpdicl corpepisation will bgsdeéergmﬁrg)qﬂ as to reach

a fn%' f@%ﬁpﬁ bgf holloetos‘d@ ?g&@%@r %uﬂ@QSD? def &hanh@rﬁén vaccine

['ut ed
dos&.ehegnixiire g(ﬁjmqqg fah ng RLas @h@ﬁﬂgtemqe@prfeand the pﬂ-l is adjusted

to 6 -@él‘irvﬁfﬁel@;\%o"@ro% RY 4 %ﬁW@l (idahvikebls W'Aﬂérr @nother stlrrlng for 5-

et asl zer | és were neasure Into a 8
30 roinvtestas rpem tﬁﬁlpﬁﬁﬁﬂﬁeé anysree igsteriisgd PMH!“@“&PHGR%P% a 0.22 ym

mer{‘nlﬂ%Hél $t% |I@t|né}t géé HitrQJen® fludRP déﬁoﬁﬁ@@@pr@@@@élmeﬁ@e@ﬂ space

e conCentration), and with two

in theditled gontam@[stqqug MRBIMUA | minyte. Thersterle; %+N@>Z,)@d5+va@t is stored
at +i§ﬁ§jg'xd@gé§é}ig}égqunﬁngEtoO1 25- rr@rstérm-;airywr PI: IERir ) gfdsa @lties. Each

_ ) I'magi nary one of e adapt ed
syriegst ¢adainga dellmegiverage o 81 (3R Ml 'a‘&%'&’. %@Rr o the
values found in literature). The techni cal conditions

were: - |laser wavel ength: 532 nm (Zet a3000HS)
At tiolfoe of BiBCHR. (T rersoT e Profle Sy ePIAIBHD iR ey

|nje&tad Ho (e 3N EBRmins thé BHRBAREHEH *Pﬁva?&@mactl\ﬂdﬂécﬁépl@ Qirion

automati ¢ determ nati on by the soft,

antigenss A8et MpincrBa sorteRERwhdrawy Tngdhegu '”G%ﬁ‘at”é‘? negslle is
replGEEBHPRY Hir8RRbYRASneedle. One dose of the reconstituted the AS25-adjuvanted

influenza candidate vaccine corresponds to 0.7 mL.

I.4. Preparation of immunogenic compositions comprising an influenza antigen

and optionally MPL in an oil in water emulsion formulation

To the SB62 emulsion of 11.1 an equal volume of twice concentrated split influenza antigen
(Fluarix™) (15 ug HA per strain) was added and mixed. This was combined, when
appropriate, with 50 ug/ml of MPL to give the final formulation.

Example IIl - Clinical trial in an elderly population aged over 65 years with a vaccine

containing a split influenza antigen preparation and AS03 adjuvant (Explo-Flu-001)

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

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

GlaxoSmithKline Biologicals influenza candidate vaccine containing the adjuvant AS03.

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

neuraminidase antibody titres) and cell mediated immune response (CD4 and/or CD8 T
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- size distribution: by the Contin or the Automatic

nmet hod. The Automatic Ml vern al gorithm uses a
w@oovbiterato on of cunul ants, Contin and non negaPCT/EP2006/002837

| east squares (NNLS) algorithnms. The intensity

' ' ' onverted.into vol u distribution
celf e Shoieth W TR £OTR 1P shpleb i Femriigtiom f o dose of
an AB0Bmajuvamies vacuiney/si sW\Zvareeapieadd ek aspd adadfefene.
(*) Prepared as follows : Water for injection, PBS 10x
concentrated , 250m of SB62 enul sion and 25ng of MPL
Ill.ar eStuidyedesigrget her to reach a final vol une of 280m
The z-average dianeter (ZAD) size is weighed by the
amount of light scattered by each size of particles in
Threhg@reupspf§ eubjdtts &n parbile received|tisg fatlowing aaotine M@aiuscularly:

i . i i.nl f .

+ B ol o B R End BRe HEs AR Yoot tpiedand adipvantea sv

nfleorevafcined BuAS08H | i ght ;i tdco[l_rhespolndé_ ;oersi t

. ) ol .

* PRGN 52 s BERIRERG AR ORSar viide RRIRIFNGREE Fhidns o

4Fl0VWABAsi onl ess neasure of the distributi ggabroadness.

' iC. I T I her
S ISORbEIR oo AR 01 P A Tuederd TSRS psshtralnde
Vacginditias sefesiotd: ace mjetitiog of infldéneza pvaon(fjjn_@?ar daya) miécmdal”@d;plescollection,
it 1 . cat.j ons: ;

oL 5 210 0, BB BB N ST AR
detqmilhqtbins),f nattralising gintinedies snd €\l ramalyeid) fied stotigconaiusion.

opti mal count rate val ues: 10000x and 20000x for the

Zet asi zer 3000HS, the sanme optical nodels as used in
Thet stenderd trivalenbispit influsesulacsinar €lusnWhnuden il &hd study, idabl e

n - :l . h A . .
comtnercial YAE et B8P 503 Bl Zhf iR IEl BR iaosmitnKine
Biolpgigalse 1 for fornulation 1023. As

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

111.2.1. Vaccine preparation

ASO03 adjuvanted influenza vaccine

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

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

One dose of the reconstituted AS03-adjuvanted influenza vaccine corresponds to 0.5 ml,
contains 15 pg HA of each influenza virus strain as in the registered Fluarix™/a-Rix®
vaccine and contains 10.68 mg squalene, 11.86 mg DL-alpha tocopherol, and 4.85 mg

polysorbate 80 (Tween 80).
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can be seen, the great mpjority of the particles (e.g.
at |east 80% have a diameter of |ess than 300 nm by
wo paoeneitty. |1.2.5. Overall Conclusion SB62 f oPO/ERI00©602837
was nmeasured at different dilutions with the Ml vern
Zet asi zer SOOOHS and two optical nodels. The particle
size ZAD (i.e. intensity nmean by cunul ant anal ysis) of
Prethe f or mul atl ons assessed above was around 150-155 nm
%%t usi ng the cumul ants algorithm we observed no
The i mahufactorngfof ttie ABOBeadjwsantad infleerzZapvageine consists of three main

ol ydi sperS| ty. 11.3. Preparation of AS03 conpri sing
Ste'OE/PL 11.3.1. Preparation of MPL |iquid suspension The
MPL (as used t hroughout the docunent it is an

bbr%#r{f\t o anlétl} P{%ﬂ [Pu|k QN%%b%ﬁﬁl}éhlataﬁS’ filing jn the antigen

osphor yl I's prepared from
contM?lb(r) | yophi | i zed powder. MPL liquid bulk is a stable

The Eu‘f-r?&tB th(e%rr%% kﬁw?%/u%)ar@%ﬁgé’@%n%ém eb@Bniofeasured in

to-use for vacci ne or
eaclad]ommientfbolihmloatq tba formutation mﬂ o8 & tepsred yelHmataf §A0 &1l

Conégﬁraﬁécﬁ? S?Bh %L@%%%f&?gé én%\b%‘ Lrdisku g‘ &fl’l*vﬁae% 860‘Tr|l@n X-100 and

I qui d bul k aration
o~ tobsp}myl thiyebgen sucdinate e dnmogmarwercfohmqﬂ@m sl h gee concentrated

mor@bg%@ﬁ Ief ﬂ @%Nﬁyﬁwpc:éele\%gﬂ%' Stst?raﬁfA/bQﬁarEQ L laﬂWs%w?é)@ﬁ%ngdong -) are

rn wat
therd@xﬁg@%aﬂlmtmm the psaljgg @gaspﬂr@tebyuff@gqi saigwe(/tTw@enEaO Triton X-

tre reduce t.he par
100;riGtosBBPaTH it P Ui Pt P e NFRAce 27 Al kol 8.1
mMNSRROL 1. nln nmfn K|€H2S@u ttﬁDqu.q;imPT\aeén 80 eZQOurg/m] Tidko8/X01@band 200
- st t t
O EriRSP BRIV VLR SHPARAIE) Briger 9 PUe FTeNAL oBRVRIR of 80 b HA
of A'Céfﬁﬁ’@ %érlmd)f hWaréht:f(rjrw‘l bukkdils agi i A e 125[)ng wrivamnsflmbelk) and
oi dal aqueous ersjo rt
70 Kb i e T Bkl PR el SRl BBpseg scation o
eacﬁ'rﬁ&ﬁfvﬁ%ﬂt bﬁlk\/\@kerhlxﬁ@é id @llr@éd_rf]d?mo mirtekeat tdmnohampematare After
sc§ac ot o 2P P BERHOL, AR rgrectee an
adjtR88] oo 1. 1 RRTHEEsMRE@HUT e, the microf | ui di zati on
process is started in order togcres th a II
Theslrivalent final bulk of antigens is aseptically filled into 3-ml s?erﬁ)e [I'ype glass vials.

Each vial contains a 34 % volume overage (335 pl total volume).

2) Preparation of the SB62 emulsion sterile bulk and filling in the adjuvant container.
e Aqueous phase: while stirring, 902 m! of Tween 80 is mixed with 44105 ml of PBS-
mod buffer (pH = 6.8 after adjustment with HCI).
« Oil phase: while stirring, 2550 ml of squalene is added to 2550 ml of o-tocopherol.

e Mixing of the aqueous and oil phases: while stirring, 5000 ml of oil phase (1/10

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

e Emulsification: the resulting mixture is subjected to shear, impact and cavitation

forces in the interaction chamber of a microfluidizer (15000 PSI — 8 cycles) to
produce submicron droplets (distribution between 100 and 200 nm). The resulting
pH is between 6.8 + 0.1.
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M crofluidization is conducted using Mcrofluidics
apparatus ML10EH, by continuously circulating the
waele®proedion t hrough a m crofl ui di zati on i nt er apCT/BP2006/002837

chanber,

passages (number of cycles:

mi cStefiledfiltration: the SEGdeaulsien ISrséfp'Hlé@,féhy f"ﬁgﬂ%@rwﬁt?e(? 23 m
Cy%@ﬁ’lb Cén% 4nd Jﬁé‘gl@hl%cbuﬂ{‘erﬁ SR |§§to@83’eﬁi@@%cﬁiﬂ (fdp%Wcontamers

| spersion vo
at @t 29fp\ﬁer$ ﬁ@é@ uneét gas fiaitrpgeyuer aragn)fis

fr %@E%z'é?ﬁlﬁéééﬁ

t hr oughout t
chanber.

All
crofl ui

ati1on ef

1 fecycl e of

nmn

une. On a

at a defined pressure for a m' ni mum anount of

Irven equip

hegﬂrgo ﬁlﬁ,dgpéif\splume of

fihd 'Bufk%méﬁ{erﬁ‘& ARRED S sec@ids.

a partl cul ar interaction

l'inked

In the present exanple the interaction

é‘sr oty dﬁ'@dlbﬁts%vénrb% Forige El%%'ra%ﬁ bpéd) Hiofl b%lsm’r\%ﬁd@e given

fici ency 1s

to the cou

in yofuseesurle ragticenamatiets argevqighnce Bkingginia ABCIvRY t%ﬂ%lt'es of the

mgr%ﬁ%ﬁtsoD%nQ%I&rPI%)ls%Bﬁ&@é‘réd eqhg e required for 1

I's cal cul at ed

on basi

s of

the flow rate.

The

Thetfinghcerapesition ¢dhe 8RE7 aewisipniis ap I@'O‘F"F’ow rate neasured
with water for injection just before introduction of

MPL into the apparatus.

One cycle is defined as the

Takle fe (in nminutes) needed for the total volume of MPL

TWEnERSS once thT

obtain n cycles

B (V/OE

is (‘a cula

aprRauahgiml 1N

ed as fallo

b time needed to
n X quantity

SqueleRPL to treat

(Sr%jv/v) flo

Aﬁaétrég/mh / m

] s—th
al%hfa-t%%; Herol:

es to pe

J? ted 3
or ((nm n

GE O H

are descri

nj The nunber
M ni mum anount
pbed for the

P&& Enbdr red equi p

rent and i nf

eracti on ch

hnbers used. The

Nébdl dHUUHl w
result of a parl

bybICb lU
icle size

gO7 Fa et e
reasur enent

ri ned by the
per fornmed after

mmn cycles. A

particle SI‘

,8.38imMt (d|

hac |5
ot IIIOL Ot

'g@% hdt on corre

al Ao
cal uou. a:

ati on spect

gé”c@@yi ( PC

m is defined,
ent i s reali zed
S) t echni que,

Dr essed as i

iﬂl &ml\/m)dal

resul t

lndP@l u , 1s ex

/7'\\ler AnAn) InAdor

rage) Uager—this—H §|8' .c f-ef of | ui di zati on
y

IC’I'Eanbe stopped after nmn c “"Above|this |imt,
m crofluidi zation i s conti nued unt| | satisfactory size

S et PPl 2a7oh S ge T5pe 1 gass

Thd SoHlRcoReY bl BRyiGT BunReESPR

syringé<£ Eath eyirideldotitatid 4 84 % Vdlemdiosprags ¢885VRLiotabvairae)ed
at +2 to +8C awaiting transfer to the filtration area.
After mcrofluidization, the dispersion is diluted

3) Mtérhpdvah@fusfretodsﬂitﬁﬁm bﬂhe Asud as)jl.%\hied shiit vireis &dcdifg. ough

d The fj
At fgoigR oiestion e f

f %gowal containing the concerITtrated trivalent

T ?fﬁ‘f‘?ﬂ T
inactivated split virion antlgens is removed from the vial with the help the syringe
containing the SB62 emulsion followed by gently mixing of the syringe. Mixing of the SB62

emulsion with the vaccine antigens reconstitutes the AS03 adjuvant.

111.2.2. Vaccine composition (Table 6) and administration

Table 6

Vaccine Formulation Group
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1.20 ng/m ). il.3.2. Preparation of AS03+MPL

adj uvanted vaccine: 1 vial approach To the ASO3
wa@eajoaaento f ormul ati on, MPL is added at a fi nal PCT/EP2006/002837

concentration of between 10 and 50 ng per vaccine

dose. PBS 10 fold concentrated (pH 7.4 when one fold

Fluafi@ ™ ent g A58 3 RRudlal stdms toBRBGA AUBtGy e cont ai ni NEluarix
teer | 17 Oy gtk (VE soinsiusucel nate] <

added t o yat ShalBbPebiRESVIRE7EY8RNYi ties take into
account the @éﬁgﬁ 2! /79/{?76_5([% in tﬁe :m‘r%fl uenza sfrains

SO as to reac fin concentration of
750ng/ | NeTetss! %‘6‘9"1 H%/m Triton X-100 and 100fg/ n
VES. Afheare-fligr wr@ge$ﬁffhém|15ng of each influenz

WVt T ai nl 1A foftt ®mBeénaf wrairexX@nglHA s¥baigh HINL, H3N2 Fandvv
B in a cl asshmrlw Calbdorab/e00\pesi 18)15aie added. After
15 nmi'n sti,r r \pnamalob7eb (2BEYIRNT): 936 i s added |and
t hen 25ng orB@gg g7z 1,5 gchematic representation
of the gre%araf trﬁ%@ﬁss i's given in Figure 3. |The
final Tabiee 3 conprising MPL per human
dose | Indua}&ﬁf@ﬁ&nlmm e 4 Table A4"PBS nod—10x

Fluamncent HAteh B hflGe@arstighBR®tal Ha24B0Y) NaCl, KCl 4 Fty-AS03
ASOS s i t AtNew2Galagoria/26@9r(ty Reét6)dideeg 1 1 . 3. 3.

r epar at i an  afPafhSMarddelr/oedREsYIR-dd): viaqg ne: 2 vials
approach ThepmyaRgsigmbatisoy can be prepared frama 2

vials a?RB%%FJéI Pélnté'ﬁt%@ﬁ 2 fold concentrated antilgen

e B Db e b 5o, L Spe? 200 or

adj uvant sytimget (9i335miseoateieng eil-nswatebeBeded as f ol|l ows.
The nahuf act ur i n@MlsierhscaAled-so peRaaliandd i nf | uenza

vacci ne consists of three main steps: 1) Formul ation

Theq;&\c&ngs \évlé %ﬂrﬁ HF drkd ﬁlltraméhgulérﬁ/ % tROBEIRI FfiGPor 2’(\)% hBRdbminant

uvan tigen contal ner
armPrT@ﬁava:clneas ofere thSAS@g +olpelya irugtaleasB BO ExInkips o MAR eBRREOPIIate

oGRSl ol PR Lo A i Bt o
administhation ofidacoient and filling in the antl gen

ll1.3. Study population results

A total of 148 subjects were enrolled in this study: 49 subjects in the FIUASO3 group, 49

subjects in the Fluarix group and 50 subjects in the FIUWVV group. The mean age of the
total vaccinated cohort at the time of vaccination was 71.8 years with a standard deviation
of 6.0 years. The mean age and gender distribution of the subjects across the three

vaccine groups was similar.
ll.4. Safety conclusions

The administration of the influenza vaccine adjuvanted with AS03 was safe and clinically

well tolerated in the study population, i.e. elderly people aged over 65 years.

lII.5. Immunogenicity results
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cont ai ner The vol unes of the three nonoval ent bul ks

are based on the HA content neasured in each
worewonadient bul k prior to the fornulati on and PCI/EP2006/002837

target volune of 1100 m . Concentrated phosphate

buffered saline and a pre-m xture of Tween 80, Triton

X- 100 and a-tocopheryl hydrogen succinate are diluted
Andly”!slé’\@‘tl%mfnggt/amaiﬁﬁéé $¥HorrhBE oh Rt QaSRHIEREGHbrt.

nonobul New Cal edoni a, A/ New York, B/Jiangsu) are

t hen succe33|vely diluted in the resultlng phosphat e

11520 i8I Bithirterespdideen 80 - Triton X- 100 -
—tTcTh__"I_WT%W succi nat e sol ut| n (pH.7.4, 137

In OATNG EYaIUgté theniWTREP! Imsmuneifiospensapeskoed by e iR sfieeted
vac@ﬂ@ m/féﬂoww r%@teré—@ﬁth@‘f%torﬁdbhé&kn?ér@@ &8 caleQiated for

rrg a-tocopheryl hydrogen succinate) in order to
eachRe@tBetigfHP: concent rati on of 39.47 ng HA of A strains

. Géé‘l‘ﬂretm meddNeks g@MTQj of I dnﬂ'Nd%'nﬁB&dyﬁltﬂé@'at Eé@'d@ aAd21y
A strain / alent final bul k)

. G?-mn%tflc megptifes (GNF SBOfrﬂ?UFWSW @%t'.baﬂwltf%ﬁs%i %VS 5@9;%

. sérbe&{velewdrh)atesasb\)\@s@aﬁﬂﬂuéflr@a a@fth@p@rbemta@@ua\l/@emebytriet have
the mxture is stlrregifor 10- 30 ng] 6

at leastadrigid pareass pserup il i f%O%#ax% ?'ag@re g3aPent

- COMleksigctbes &(hdmmtaeaﬁe@as id fold ifdreaddif sehlinh $11 GERK&Iday
and adjusted to 7. with HCl or NaOH The

21 ?QFP%{P%FR M Q\é‘P”}ﬁ? R’aBCF'n%\ﬁtfel"@ens is aseptically filled

« ProfdcBorsraids sticR¥yidaiefiied as tHeRlbrcdritdge) ofYaasifesd wittsa s&@ehHI
vial contains a volunme of 470 Ml (380 m + 90 ml

titreg B9 | | ).2) Preparation of ASO3/ MPL adj uvant bul k and
filling in the adjuvant container. The adjuvant

ASO3/MPL i s pre red by m xi ng of two conponents: SB62
”’%ﬁul Si orﬁ?th%grﬂﬁig‘t’tﬁ”’% {08k raSPOASS)  and MPL (net hod i n

a) SecHi @goﬂ;atrﬁ; rhpan fesfeMT) concent r at ed PBS nod
dilutin X CO centr d_P

g, SRER 6 aripeies W) Fa0h i SB8BSR e ShiRI” (LTI TPGRAtEH antiody).
PrebUé&m’tthoﬂ Gmfsﬁbf arif’beban@ m%ntntv@ta@n?etgam& bve&ewgﬁi? ehé's41ad range in

S a O rea a Tlna ont e 0 erween 0
the >l BURP: af e Yo SBRY Bor R Maaga e Ty Betiask  IRyS Thereased
SIgﬁrft%nﬂ}/ Xt e/acanatolnr fede ek aﬁtraﬂd fdrruigiRs @MTE @M antibody for all
thrqqA 81%18% 8'“61'” ed:tll,(/;?&f@ds l( Sr}gﬁ% g@'nqyg%therg\fwaesrsome overlap
of gBPChestweénh thiel Figarfxadrobp 2R tha MUY grbug.oom t enper at ur e

the m xture is sterilised by filtration through a 0.22
mm

Table 7
Antibody Group Timing N GMT
Value 95% ClI
LL UL
A/New FIUASO3 | Pre 49 | 25.6 17.3 37.9
Caledonia Fuarix Pl(day21) |49 |317.7 219.1 460.7
FluwvVv | Pre 49 | 26.3 18.1 38.4
Pl(day21) |49 |358.5 244.2 526.4
Pre 50 |19.7 13.6 28.6
Pl(day21) |50 | 138.2 90.3 211.7
A/Panama | FluAS03 | Pre 49 |52.3 35.4 77.4
Fuarix | Pl(day21) |49 |366.1 264.5 506.6
40.9 59.5
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ASO3+MPL adjuvant is stored at +2-8 OC until asepti cal
filling into 1.25-m sterile Type | (Ph Eur )

syri ngesiywsach mppgri nge |cant|&doss a vol rm.1overagé12<§f6 80
m (320 m+ Y0biHay8¥eridd o5 gt the 1iZe.of 37

i njectjon, the & na{yen 020 t hﬁ&g efill e 8 ringe 236.5
cont ai pi ng t hel ddj uvant s inpPected int o%%/he yi al that
contains the co?iédﬁ’}’?ﬂht tiri valent | rmjﬁ:LQ/nt ed cnl -t

B/ Virion| AOABOBNSPreAf ter MXijng t#edcont|ei®to i s Wi3ordr awn

Shahﬁ{dﬁg hpu ri ”gleléﬁ”y@ﬂ he491eezjll7e7 is replased b_y 44419
Intr élu i e. h% doggg of the rgcpnsti tgétfd
the ASP anteed i nfl en nd| dat|e \5 ccCi r% '
cor r esponds t o] Bl(daygfl) Fgrepar at | 1r§ 3% 80.7
i Munogeni ¢ coppesi t i onsﬁQ:on?t%'q)y ng ar 3008 | uenz®.3
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N = namBEF SduBRcts vith dVRilatie feseill sTon of 11.1 a n equal
5%& LBy Qlontidrics n?c@%?'ilt_r:ﬂ_cﬁ@riﬁhlt tyli B lippenzmitant i gen
MIN afwﬁ(rﬁrmmeﬁ(}@rﬁg per strain) was added and
PRE: aclilbfor@DHDI ned, when appropriate, wth 50

PI(ETQJ pog{_vé\@ghaﬁlgn g{ gy e final fornulation. Exanple
"dinical trial in an el derly popul ation aged over

ears with a vacci ne cont aj ni

b) antégéY\erEtQSbé?‘HPT%rPfaﬁ%t' k@o@tﬁ’cﬂ‘&ggﬁ?s( E’)‘?f)‘i"ﬂ”}f? °(5‘0ﬁtes and
serﬁcﬂmﬁﬁoh rateBfforrélaftdaor pestestionlin Mamagpnducted in a n

derly popul ation aged over 65 years in 2003 in order
Reslis argdirgsgreed W ables@t ogeni city and the i nmunogenicity

ThePéor AP LI tdpheseBt Heoidc Rkreabafin denmaHE BMIT<l&iresach vaccine
vaccl ne containing the adj_uvant AS03. .The hupor

strajimAn riayr 85 ﬁ@ﬁ@ér%jl top dayy B |Th?eﬁ%{’d§fﬁﬂq fRdter Y?él?tsrfg?mﬁ hdo 136

accé‘r‘&ﬁ'wg% AN SASBe 38R dYist dohv&siondastocie ldrgely
medrat ed i mmune response %@Qd/or

supgeeyiie el fold dncrrase i @aﬂTz efluies Y %%FO?%‘S%@E'&M

ThePsimatbtticH # ﬁa‘ﬁs% r@ﬁre@é’rﬁi 1RO pRoPOFtion bl ASK)Sctadjth vasead HI titre 240 on
vacci ne or Fl uari x wa %5

day2ds At @lﬁ@éltseigflthg stugyulaqu ofde alhquq(ﬁ gj@n%er g‘bgé" gp %) in all groups

hadS3tBleBfleSeldls Bﬂirﬂibb&bs fRes ls’s/réﬂst/\heai of | thesargpratextion eates in the
intramuscul arly: one gro

thregyoRBENGAa Yorh EB Qb Ll U n BN S S} UiH RBoap oA of
profeBfidrt §1iE ie¥As tabMotdHhaAS8E) of the subjects had a serum H titre 240 after
vaccination and were deemed to be protected against the three strains. This rate is largely
superior to the seroprotection rate of 60% required in the 260 years old population, by the
European Authorities.

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

Table 8
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the used needle is replaced by an intranuscul ar

IIL 1 U\.Il\)

Prior to injection,

needl e

I aond the volune is corrected to 500 m. One dose of the
n g !)%Sé?l ‘tuted ASO3-adj uvanted influenza vaccine

. metmmaﬂ@x tteer® was ™ tren@dot Ab NS GMT 8Bf %rﬂ‘bo@saﬁalﬂ all three
i nfluenza virus _strain as in the r;%| stered

MRERRS SRR NNRTIASPS PaE EuRex SFRYPS P alidisthers wzs srjne overlap of
98%UaC ERwednl the & | iagix[Dio mhbwmverg%u and 4.85 ny
ol ysorbate 80 (Tween Preparation The

* fafgGPAErsien fﬁ?tQifVaf'ﬁ%ffﬂB@ﬂ ted} 3y

aeqasding iff thaeivea svais @nd ghe

GRS rRistonl s RA FA&bMs Bir§AT superior to the 2.0 fold increase in GMT

required by the European Authorities.

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

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

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

¢ In this study, the seroconversion rate was greater than 50% for the three groups.

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

11.5.1.2

Neutralising antibody titers

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

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

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

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

post vaccination day 21 (fold-increase = 4)).
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1) Fornulation of the trivalent final bulk w thout

adjuvant and filling in the antigen container. The
wooloeired1®f t he three nonoval ent bul ks are basedI/BPobéien2837

HA content neasured in each nonoval ent bulk prior to

the fornulation and on a target vol une of 800 m . _
TitreSi ventralxiredantihosp lagaiesbieftaieedniiienza straing were measured in pre-
and ¢ §:i ma%fh%raﬁoﬁ) ger-gw?ﬁé]foﬁg\glnprrp'aw?ﬁbté' slie @Bttrameacopheryl

Ky rogJelsuccinate are diFuted in water for injection.
- Gebhetriidmean titoarsc(@M T ok deraontshitialising @@trb@ﬂwsmmﬁ% confidence

., Cal (5= NN o gt T I ma - and strain B/ Shangdong
mter_v?lsZgégﬂtﬁ%%resaggic%gg%ﬁn?ﬁﬂﬁ uted in the resulting :
- Sepbanpératon ratelst witte @5%aCl Aeday Fvedafingd as the jpegreniage gjgraccinees

8 SAVE BLC i 0, for ebdff vaccine
with H AP W%'”%%i PRRE R %@%ﬁ%ﬁ@%@gy o O PO,
straibt500 ng/ M Tween 80, 220 ng/m Triton X-100 and 200

ng/ M a-tocopheryl hydrogen succinate) in order to

have a final concentration of 60 ng HA of A strains
Tabpe9 M of trivalent final bulk (15 ng HA A strain
eSO -—m—trivalEhts Fimb ot = @gbir0 Ny HAGHRIT B Strain
LT 20 17 TT1 VRbeBl T1Wae Ho8% LI
Bet ween addi t| on of each| nonpvied enfLLbUlK, |t he nikt ur/BL
AINEWS CALEBONTOM 10 [AREUT emoalser 00B®} &nmendr|urnes.6|Af TRe| 146.6
addition of the | agtiDaon@gal4ent100.0| $2.4r160.0/587.-2lutes5 01244.3
stirring, the|H i ®PREhecked |48nd 984) 851|e89-8j0175.9) +89p4(1 149.5
with HC or NaOH. [FH®2f) [49all4ont10POn2d-7|H0Q-R 8PS-BinfiYendr06.5
is aseptical |8 fil|[RRE in X Sk egﬁ‘gpSS '7gl% 120.8
vials. Each vial c&AO2h o é&’ 25’83 519'?
AANAYAAL  vol uple) . @Fglgre aogg 1?5’“&%9”22[1123.5
sterile bulk snd fLEPNGLD .ﬁqEOBO%ﬁbn%ah 052.6
Aqueous phasei” whi pﬁngﬁjP’ 0.088N78428.8 2261.5
m xed with 441p5 nlp 30

) 262 6\Abb.5| B1Bopkbes| 640.6
adj ust nent wi {h HClgip210) ».blet0s.0j 7.6y 732550295.0
BISHARGDSHE! enel 1S5 rREed | of2la780cophel olis8] 35.0
M xi ng of the|aquegri@2an 89.1\WAP.Pe 282.B ritthiy, 334.2
5000 m of oil2 phasRRg 1/ ofQPAep98s 293 20 42.7
transferNred to 450 J;ﬂ(%iﬂ) Vi a%%et%ﬁ@ E% 81@0'89/1?09 t@%él zzg-i
B - . . . . .
PpoebpNIhe i i, e B4 adh, SR 8280 Meno

temmerature Emul |§od| O 1 B 1 B A S s

Gitp de Fliraceing s AR CORR ECY tat i on

Group 2: Flu vaccine Flu vaccine

Group 3: Flu vaccine Flu WVV vaccine

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
PRE = Pre-vaccination at Day 0

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

Table 10
Antibody Group N Responders
n % 95% CI
LL UL
A/New Caledonia |1 49 29 59.2 44.2 73.0
2 49 30 61.2 46.2 74.8
3 50 21 42.0 28.2 56.8
A/Panama 1 49 12 24.5 13.3 38.9
2 49 9 18.4 8.8 32.0
3 50 9 18.0 8.6 31.4
B/Shangdong 1 49 29 59.2 44.2 73.0
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forces in the interaction chanber of a mcrofluidizer
(15000 PSI - 8 cycles) to produce subm cron droplets
w(@ ciostiedibut i on between 100 and 200 nm). The r eBCI/EP29g6/002837
pHis between 6.8 0.1.Sterile filtration: the SB62
enmul sion is sterilised by filtration through 0.22
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n anhempeveitespondelsunes. I n practice, anounts are wei ghed
% t=aiRiopgrtion bbreapormens (WNe @hsi ti es of the ingredients.
05%eDist tyacd D5BRBnfiderverigeal &l =dgwyal linib UL = mpeerflimital
conposition of the SB62 enulsion is as follows : Table
Themaithéndihgy aree SB62 bul k emul sion is then aseptically
filled into 1. 25- terd |
- FoelsifgsrBhgack, 8R4 28 CheiolRtRih lasaf b S g for both
A sttabtsalFov tHeuBejrain3)heBeareprpiectorcmies indbe e girupsianged fiem 92%
o 1 23 adj uvanted split virus vaccine. At the tinme of
Jection, the content of the vial containing the
- Postvezeinttiart, dltbre mias @ signifiGanbintioaae eHCHI for all straing in the three
ant j,gens.. .| e r e Vd ' ;
aro 5, A58, ek W § ol Eugfer GATe B hrufhEing Sinflboddyor al three
vacgen sirginsrindhe §lL¥SOBrandsTlvarixgground thand e FIW V¥Rdhough there was
emul Si on. WM, [ i ' t he
somzysTaf P ik 1 bR i PR BE IR IR PRIV R §)°
- Fandhexdveroviosveraion oratdaboverdiTiesppase i rates s the three strains were

ess?ﬁ@lﬂ%ﬁ@aﬁﬁn‘aﬂeit%ég%@m arly in the deltoid region of

om nant arm’ The vaccinees were observed
In atlgasmpsytheoesuls Wwasasonsigient with bese abteined fiand e aadysis performed
di ¢ . eadily available in case of a rare
for%p nagﬁgﬁ}agé[uﬁﬁlh%g\g%?c{%% foll ow ng the adm nistration of
vaccine. [11.3. Study population results A total of
subj > ' is study: 49 subjects
I”'é'rﬁgt he #?%}A%BW%SS(@@M%@%%@S in the Fluarix group
In oaded & Betarishercterise thenimmmunenpsense o inflienzrvascigtionnin the elderly

popug\%on, the serum antibody responses to the neuraminidase antigens was assessed.

Similarly to the HI antibody titre, the following endpoints were determined:
e GMT (taking the anti-log of the mean of the log titre transformations)
« Seroconversion rate defined as the percentage of vaccinees with at least a 4-fold

increase in HI titres on day 21 compared to day 0, for each vaccine strain.

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

Table 11
Antibody Group Timing [N GMT 95%ClI
LL UL
A/New Caledonia |FIUASO3 PRE 49 77.8 61.8 [97.9
PI(D21) |48 270.0 212.9 {342.3
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Groug he
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FIUASO3: Flu vaccine (DFLU58A16) mix with AS03 Adjuvant (D621024A8), Fluarix: Flu
vaccine (18854B9), FluWVV: Flu WVV vaccine (DFLU59A2)

N = number of subjects with both pre and post vaccination result available, n = number

of responders.

% = Proportion of responders (n/N x 100).

95% ClI

The main findings are:

than for neuraminidase.

= exact 95% confidence interval; LL =

lower limit, UL = upper limit

Higher value of the GMT and seroconversion rates were observed for hemagglutinin

Pre -vaccination GMTs of antibodies for all vaccine strains were within the same range

in the three groups. After vaccination, anti-neuraminidase antibody levels increased

significantly. As for the HI antibody titres, post vaccination, there was a trend for
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terms of protection, this neans that nore than 88% of
Periblﬁt&al&iﬂnﬁdcé@tt@ehadedﬁs@Dé rmnHiiC04 T cellsdgandfet restinulatsidriavitrorio

prodglgg D%ﬁT ﬁ&atlghg gn Lf%fé |90Lg)ﬁg§f\blgf{h‘gktéﬁﬁgmo%ﬁing antigen.
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uropean Uni on,
20 res@@?%@odtﬁr}’g‘?ss%bﬁ{ate greater than 30%in the =60 years

ol d population. In this study, the seroconversion rate

TabY\a‘F 3 gr ?—\n%gen specific CD4 'T-cell responses expressed into cells producing
at least two different cytokines: Descriptive Statistics on PRE and
POST for CD40L/IL2/TNF-a/IFN-y (Total vaccinated cohort)

10

Secretion Antigen Gr ;:)Tni N Mean SD Min
Peptide 1 Day 0 44 33.50 139.026 1.00
Influenza
1 Day 21 45 58.40 132.664 1.00
2 Day 0 42 92.10 368.790 1.00
2 Day 21 44 88.36 272.528 1.00
3 Day 0 45 80.13 284.316 1.00
3 Day 21 47 91.40 382.967 1.00
Split Influenza |1 Day 0 47! 1901.66 1596.203! 102.00
CDA40L/IL2/IFNy/ 1 Day 21 48| 6163.75 4265.900| 773.00
TNFa in CD4 2 Day 0 45! 2151.04 2622.594| 265.00
2 Day 21 49| 4150.73 3712.469] 328.00
3 Day 0 48| 1678.44 916.329| 142.00
3 Day 21 50| 3374.60 1920.194| 449.00
Whole Influenza |1 Day 0 48| 3134.33 2568.369 507.00
1 Day 21 47| 9332.04 6875.403| 1482.00
2 Day 0 47| 3050.85 2654.936| 486.00
2 Day 21 49| 6760.31 6788.258| 1852.00
3 Day 0 48] 2955.33 2019.233| 473.00
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Table 14 Antigen-specific CD4 T-cell responses expressed into cells producing
at least two different cytokines: Descriptive Statistics on difference
between PRE and POST ('Total vaccinated cohort)

Secretion Antigen Group |N Mean SD Min
Peptide 1 44 9.57| 159.363 -860.00
Influenza
2 42 -40.98| 386.998 -2392.00
CDA40L/IFN-y/TNF- 3 45 -50.73| 256.596 -1664.00
o in CD4 Split Influenza |1 47 4307.02| 4468.828 -8161.00
2 45 1982.93| 3802.332 -14318.0
3 48 1555.90| 1596.216 -526.00
Whole 1 47 6197.98| 7220.765 -11763.0
Influenza
2 47 3791.34| 5820.894 -2128.00
3 48 2535.98| 3966.345 -4766.00
Peptide 1 42 -16.95| 215.710 -451.00
Influenza
2 41 50.83| 264.370 -614.00
CD40L/IFN-y/TNF- 3 44 -52.11|  243.811 -684.00
Split Influenza |1 42 134.71| 426.699 -603.00
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Table 15 Antigen-specific CD4 T-cell responses expressed into cells producing
at least CD40L and another cytokine: Descriptive Statistics on

difference between PRE and POST ('Total vaccinated cohort)

Secretion Antigen Group |N Mean SD Min
Peptide 1 44 10.09| 153.007 -815.00
Influenza
2 42 -29.40| 316.983 -1921.00
CD40L in CD4 3 45 -43.73] 251.146 -1629.00
Split Influenza |1 46 4266.20| 4470.807 -8093.00
2 45 2026.42| 3511.508 -11482.0
3 47 1512.34| 1576.133 -494.00
Whole 1 47 6071.96| 7118.132 -11691.0
Influenza
2 47 3764.64| 5740.762 -2114.00
3 48 254427 3959.879 -4390.00
Peptide 1 44 -19.41 81.675 -370.00
Influenza
2 41 -3.98| 100.998 -399.00
CDA40L in CD8 3 45 -5.56| 64.666 -181.00
Split Influenza |1 43 39.53| 190.122 -438.00
2 44 27.61 91.173 -155.00
3 45 30.18| 191.326 -291.00
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In all groups, the results were consistent with those
obtai ned fromthe anal ysis perfornmed for anti

WO b@aagghauti nin anti bodies. ///. 5.1.3 Neuram PCHEBR®06/002837
(NA) antibody titers In order to better characterise
the i mmine response tao_influenza vaccination in the

dl derly popul /he%, the [ser utlanti bORA r 84pBfses t 0177900
tlhe neur am ni ¢8%4€"%ht i gaps was, ag sessed. Slmlarly Lo,
tlhhe H anti body titre, tlhe fcﬁ oW g endg '&%0‘5 Were-,1239'oo
termned—GM(taking—theanti=tog of tHe tmean—of
the log titre transformati ons) Seroconversion rate
Selwétiored géntides per cGmdupge Ofl vacMediams| wi@h at Maxst | Rrvalue
4-fol d ineendidse in [H tijtre8.00n day0R201 ca6payed28.60; 0.1233
day 0, fqWfleeagh vacici ne |[strain| The GVIs and
seroconversion rates for N -s@oti bodio@s W tadr.085%404 oalr €
shown in |Table 11 (fgnti-|NA-gmio| body o@b|I) asdolTakize.0d)2
CP&Hr io ODAVSHRITchA [8S 0| NA9@0| POST56:50ACE847@0| P98 IAY <0.0001
21) (4-faqld-increasp)). |[Tanseoll1Fi44590B: 29d6Wwoy asi loe
(DFLUS8A1L6) mix witls ASO3 4djdayani1of/00R182448) 7687.00
Fl uari x: Hdievacci ng (18857H3Ab| FT 408800 ta79900) 85438106 0.0004
( DFLUSOAZ ) rilfkdem Pre-vaccji natiop, PI(D2l)= Day| 2 1 post
vacci natijon 95%Cl, bL, angxqloor 9256n®onf 3dbeMOL33428.00
interval,| |ower andsupper #dsmiol Tedeb@oll 23461 6HSORi78loblu
vaccl ne (p’gﬁ.ﬂd@tﬁ/—\lb_} 1M X W TBH oppUs A@jo@\/an[ 0.50 100.00] 0.9721
(D621024A8Nueslquarix: Flju vacc|ne (188pb4B9), FIuwv
Fl u VW vgcci ne (DFLP59A2) Ngpopunbep odf suhjogct S3moblh
chabh ir e |and post vicci nat igmof esul b.oavai | albe, 7680
chgnber ofisgiempender|s. %= E35@POrti on.00f reBpondens.oo| 0.6175
(n/N x 100). 95% C 2= exjact18¥P conbiodencea7isot erazalop
LL = lower limt, UB = uppe.d0j mt T nri28.00j nthisAas
are: Hi gWboleval ue 6f t he-@%P0ANd s8r00CcoNV@108] 02087 80|es0.3178
wer e obsenfuedzd or hlemaggl utini n
2 -195.50 -34.50|  150.00, 1258.00
3 -270.00 -103.00 88.00]  588.00
Table 16 Antigen-specific CD4 T-cell responses expressed into cells producing
at least IFNy and another cytokine: Descriptive Statistics on difference
between PRE and POST ('Total vaccinated cohort)
. . N .
Secretion Antigen Group |N missing Mean SD Min
Peptide 1 44 5 7.50 64.539 -171.00
Influenza
2 42 7| -30.67| 277.984 -1766.00
IFNy in CD4. 3 45 5/ -27.91] 103.403 -639.00
Split Influenza |1 46 3| 2712.87| 2905.629 -4394.00
2 45 4| 1148.56| 2526.536 -10586.0
} 3 47 3| 871.00| 1016.251 -764.00
Whole 1 47 2| 4240.09| 4811.891 -8272.00
Influenza
2 47 2| 2445.38| 4030.694 -3018.00
3 48 2| 1535.48| 2456.915 -3670.00
Peptide 1 44 5 7.75| 146.412 -226.00
Influenza
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than for neuram nidase. Pre -vaccination GMIs of
anti bodies for all vaccine strains were within the

W@ 2006/16Em@e in the three groups. After vacci naPCDRP2006/002837
anti - neuram ni dase anti body | evel s increased

significantly. As fgr the H, antibgdy fifres gst
vacci natijon, there S aE’?rend for igﬂé‘?ge\ﬁ@'og@ HI ~420.00
anti body [for all thiBee vi@écine str@i nd9.80 tH&2F|uASO3 -699.00
argxy Hhoggh—there e pyeriap—of—
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study agdinst influenza |dével oped 80d89.65|t 866491 -1879.00
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T cells gan be restf,nul ated in|vitr D prqduce IL- 2|,
CD40L, TNF-al pha and | FNg %O'Q%ncubaiaé% wt t A-9Phei 1.0
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CD4 and ¢D8 T cel | sjpcan be4(ﬁ.rb|drrer§g3q%oby17f5l7%w 9426.00
cytonetry follow ng_conventional i nmrunpfluorescence
IFhﬁhﬁéﬂ)J ng of cellulldr pHer@®PBe af2hdP] HJ4.00) 5031.00
Intracel llwhae cytokitines [prexdwof | 02693l00] T 7137 BOESARBY 00| <0.0001
study, |Inihflugema vacci ng antigen as we|]l as peptides
derived firom speci fli,c infl a p hin u
antigen tfo resti mul gt e | nf%@ﬁza-{s,%z@fi%b%%’sge?ﬁgf"ag
Results are present{dd far 338&0CD4 &AQOICIRR1§.58/e1 1319.00
r €SPONSe [pdptidiDl €S (13 Tq Lz 56P0I € 680/t 158 SEEE bS] Co3322
CD4 ' T- cedhfluenesponses expressed into clells prloduci ng
at least |[two differjgnt qytokipes: riptj
Statisti¢s on PRE ghd PQST 585 CD48§'73§L2/ %\I\é&a/ BERO0
":Qg%t@ds vacci nat ed gdhort|) }'320Bay 2 0.00] 5gP0.5@61 42400
0. 321 |3pligateted |G oup 2:46BDuar i %2.06{ u 2940@fi NBG49.00[ 0.1257
Fluari x({m) Goup 32 FlUWr82PPu WV Q-8@ci n@4.00| 1028.00
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Whole 1 -385.00 131.00 450.00| 5068.00] 0.1179
Influenza
2 -955.50 -221.00 177.00| 3492.00
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Table 17 Antigen-specific CD4 T-cell responses expressed into cells producing
at least IL2 and another cytokine: Descriptive Statistics on difference
between PRE and POST ('Total vaccinated cohort)

Secretion Antigen Group |N Mean SD Min .
Peptide 1 44 2.82| 118.164 -595.00
Influenza
2 42 0.90 84.255 -167.00
IL2 in CD4 3 45 -28.62] 191.709 -1222.00
Split Influenza |1 46 3456.15| 3853.960 -7009.00
2 45 1738.29| 2406.045 -451.00
3 47 1210.02] 1361.705 -634.00
Whole 1 47 4839.02| 5978.277 -9178.00
Influenza
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Table 18 Antigen-specific CD4 T-cell responses expressed into cells producing
at least TNFo K and another cytokine: Descriptive Statistics on
difference between PRE and POST ('Total vaccinated cohort)

Secretion Antigen Group [N Mean SD Min
Peptide 1 44 9.48 92.992 -466.00
Influenza
2 42 -47.71| 367.624 -2333.00
TNF-o. in CD4 3 45 -37.38| 179.147 -1169.00
Split Influenza |1 46 2343.11| 2596.177 -4450.00
2 45 703.87| 2973.241 -14260.0
3 47 732.00| 740.001 -611.00
Whole 1 a7 3103.74| 4248.997 -5146.00
Influenza
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response was det ect ed ®gai ndl shi BT-48)t r4PR41| 11 . 565200
Rireglih ©OEL| SPOT NVENDRY(3I | | . |46, 3, #28pj 30188 1 n ord $00
to better chapmdhuanzalithe EM I dSpoHsS2Mlliced by SeHE0
AS03- adj uvant ed i nfl uefgza v@écine702he BISEP| s EI |g§b
nemory response i nduce@® t o ¢# Beplat 8808l o 331-13400
cel I's in vitWholesi ng i (if | ueffa Vaderne @832 hs or
anti - human i el obu |n gy ? aJeiab e dd3. 0g[gder t 0y070.00
enunerate anti-infl uen3a or se,qr5§ |‘{g§1@, asma. .1E2£.00
resul-ts—are—desertbed—in |e 9 —and Table 20 and 1 n
Figure 7. A subset of 22 f| rst subjects having
Se&refion VaAntgea dos€lGoéur um303| vMediame| ar@3 21] f Max; | P-value
subj ect|peptiel ng rigcei vied di®| dose 080 FI 3800k AP 1836
was sellpgiuetkat o eval uate thelinpact pf vacc| nation| on
i nfl uenza-specifi@ nenpry-480cel | s 0p9 ng 218 B-?c7élop
TNEE@® Y |El i spot t e@hnol logy26.9Phe f 0l%wi ng 5é9ipoidd
cDET e defEplithiedza/At dalys8&.Gdhd 2466:50 nﬁ?&]é’@rag%ja f‘?-9°°1
nemory [B-cel |'s haj2e been25me®sur e@P8hp| B182490| £P27998t i n
al | subjects. Res|8ts hat¥.@een 840510psd@(9.09; 3288.00
frequenwdpé InfT [enzal spewdq| i c16&H0 bBAF WOpr!A19P0| 0.0008
cell s p@iflushzd i on| (106) of anti body form ng|cells.
Di f ference betweefp post PeEE0|21) 8HHY pﬁ@s“( ay?-3pA0.00
vaccination is al # expré&sel] as5%.4%ed §7©0.00
T T UENE@psdeC 11 o i bew§o|f or i e ceITOSOOperWﬁQOI i 84759
(106) onnfm@hzabody formng cellls. ///] 5.3.2
Statistjcal nethogs -81.00 0.00| 155.00] 791.00
TNE- in 3 -179.00 0.00  39.50 1222.88 —
i -23.00 60.00 178.00 . .
cDs Spitinfluenza ; -107.00 0.00 158.00| 1286.00
3 -185.00 0.00 78.50| 1021.00
Whole 1 -250.00 108.00] 399.00] 4601.00| 0.1482
influenza 2 -392.00 .56.50| 205.00| 3258.00
3 -233.50 54.00] 160.00| 1543.00

Results were also expressed as a frequency of cytokine(s)-positive CD4 or CD8 T cell

within the CD4 or CD8 T cell sub-population and presented in Figure 4 and Figure 5.

In a similar analysis, the cross-reactive CD4 T-cells response was evaluated using
(AJH1N1/Beijing/262/95

influenza

antigen
A/H3N2/Sydney/5/97
(A/Singapore/1/57 (H2N2), A/Hongkong/1073/99 (HON2)). Results expressed as a

from

drifted
(H3N2d),

strains

B/Yamanashi/166/98

(Bd))

or shift

frequency of cytokine(s)-positive CD4 T cells are presented in Figure 6.

The main findings are:
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Descriptive statistics for each vaccination group at
days 0 and day 2 1 expressed as a frequency of
wo pdobaenza specific- antibody form ng cells pePCHEP100©02837
(106) of antibodyforning cells. Descriptive statistics
in individual difference between day 2 1 and day O
« Vapgsatiopr wjth asluari¥ oedlibeleyvinss srﬁhﬂMebpp&tsSrﬂmQ%-T-ce" response.
Vac?ma'trgﬁn’qxthfﬁ? WS@% |@§r]rde§ PEo bbholncélllr%%oﬁge dr@%jYand this is

cel coxon test was used to CO ar e
statisticaltyi mnlbcrarau Thepame eobeltsier s Mmeaset after dn olitse s merlartlﬁré With the

splr?%l‘ﬂ eﬁ %%VIY%PE%E@?S%&@%M%%S @g%t@?%ﬁ ﬁ_fzqFNar TNFa, and

CD40L). 5 3.3 Results There is a tendency in favour of

. I\ﬁﬂg? rﬁcﬁv J:Ilﬁ%ﬁ@%‘%vggé mgelﬁ%séaﬂﬁcgbgrﬁstcﬂ{g)Whﬁfe hl? however the
uari X group or onia~strain

vacsinatiors hag alo giegsirbbleantpadi ph dhe g8 Tpeedl igepense. 021Fr¢r-r post),

H@g}g, edto Fluarix. No statistical
Whéc}?\!?qgrﬁee IfouEbe vveeF@Eé)g Wo groups was observed for
A/ Panama and B/ Shangdong strains. Table 19 B-cells

r%é%‘%% ﬂ%léérnpgvhl\/ @f&%'lé\{i/é{?\féé%?g grrog g?éﬁvg)clgtpq ée)‘ﬂ%sponse
(Figuregu é/racyrn@ﬁoramth DeABPAinduces @ BirengaCRAF -ell response against drifted

el S55PAEAHE 0 0°3TRSLR, RAIES PRt o} sBore v

detésed agdin9Ghiit Swins2774. 87 21201. 72 Goup 1: Flu vacci ne
Fluarix' M+ ASO3 oil-in-water emul sion adjuvant G oup
2: Flu vaccine Fluarix(tm SD = Standard Devi ation

[11.5\8.nB-cets EEISIRIAT] MEMORAXi num Q 1 = First quartile @B =
Third qu N= nunber of subjects with avail able

I”5§1 ults gb}ebbg&e W coxon Test J(I\Ion parametric

In prd@chubeiyert@ar@genaeo&@t COH epispenraee isecedntyc 8ieoASO3-adjuvanted

infliéHRE - STk eShd ERELINCERs pbob fndm8 OMRBorde IMYicdd Yo differentiate into

plasma cells in vitro using influenza vaccine strains or anti-human immunoglobulin was

evaluate in order to enumerate anti-influenza or IgG secreting plasma. The resuits are
described in Table 19 and Table 20 and in Figure 7.

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

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

specific- antibody forming cells per million (10°) of antibody forming cells.

- Difference between post (day 21) and pre (day 0) vaccination is also expressed as a
frequency of Influenza specific- antibody forming cells per million (10°) of antibody

forming cells.

11.56.3.2 Statistical methods
Descriptive statistics for each vaccination group at days 0 and day 21 expressed as a

frequency of Influenza specific- antibody forming cells per million (10°) of antibody
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Formul ati on of vaccine antigen with potent adjuvants
jI1.4.583an at Reagls ve approach for enhancing i nmune

responses to subunit antigens. This study was desi gned
Therg i 'Se% tandgpey infyvaur ef @aﬁr@‘wn%aw@dwmdo@%?ﬁl ¥aqone meared to

FIuBr%@EFJ‘u)é ebdRNSw ehicabnibibie Hate Y@Q%té’c%ﬂ@éﬂs‘e%ﬁ%ﬁﬁdlﬁerence (p-
in water enulsion, i.e

valgF O iIndavows o FIWASIB sopgaresia fiarizsiNe ﬁ@é%tlca' difference
betleas tHRORB! dg%&aé W GhseRRWY fbh@Pah&ifa ianbl| dYRG Strdl8s.

adj uvanted with AS0O3 i nduced nore |ocal an general
syng ons_t han the two ot her vaccines. Howeve

Tahlgdar di nB-cgHs JMempne Aesqiintive stafistics °'?16W?J|(Pﬂépéﬁé’é’ post (Day
was obsef\)edndhdrfgeantial jstatistice of,Rest et (Ray 21, aayensyeof antigen-

resul t s, PIRBM3aWithin c8n20 u s d'aGRIoquring cRlgBige follp ¢ (pubset of
and saf et4Pieftst i | e of the candidate vaccines is

satisfactory_and Chjpecal Iy acceptable. [TTT.6. 2. ]
$THNRbgeni ciQ")P“Pesspurﬁ Regd} di ng ¥M8@"i mmn IPesp hnsMin
A/RewW hree Vaccl nes paxye@eededat Ne 1 gt 581eBE3%0.935 1 e 0.00
GAERERIA aytToT T 11 g5, bar —anpual bogh £55 a4 968.961 SPAdd1.00
virion inflgenza Vegiignes [Q1NOTe 598361 | 4339.421 | 1300.81
2 Day 21 21 12263.08 | 7285.698 789.47
A/PANAMA 1 Day O 22 4329.17 | 2923.497 0.00
” 1 Day 21 22 18066.69 | 14604.842 714.29
2 Day O 21 4860.41 3392.373 0.00
2 Day 21 21 13872.95 | 12052.163 0.00
B/SHANDONG | 1 Day 0 22 3722.80 | 2347.315 0.00
1 Day 21 22 15949.60 | 12385.965 0.00
2 Day 0 21 3030.39 | 2206.589 640.57
2 Day 21 21 9714.03 | 5656.805 0.00
Time- Max P-value
STRAIN Gr . Q1 Median Q3 (Wilcox
point
on test)
A/NEW 1 Day 0 4117.65 | 9606.46 | 13430.66 | 25570.78
CALEDONI |1 Day 21 | 11052.63 | 20450.55 | 30234.74 | 40526.32
A 2 Day 0 6363.64 | 9686.41 | 11698.11 | 19164.84 | 0.0056
2 Day 21 7741.05 | 9545.45 | 17069.60 | 32000.00
A/PANAMA |1 Day 0 227545 | 4003.02 | 5764.55 | 10842.49
1 Day 21 9347.37 | 13176.41 | 21471.39 | 54789.92
2 Day 0 2222.22 | 454545 | 7495.74 | 11698.11 | 0.1814
2 Day 21 6231.88 | 10147.06 | 20540.54 | 52188.84
B/SHANDO |1 Day 0 2058.82 | 2956.78 | 5972.22 | 7832.17
NG 1 Day 21 6860.47 | 12796.90 | 22947.37 | 48947.37
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an el derly popul ati on aged over 65 years with a

i nfl uenza anti gen

- Flu-002 A phase

eReserdpfiveonnd inferantial Rtatisties Pncdifericeptyeen POST

'éPQ%ﬁfigﬁlﬁslnpﬂEwithin a 10 6 of IgG-

TSARAIN T dIG'i."bl&)'ﬁr N POPMegh! ON a0§@ Over 69 ppars and
Foustyyaccr mabsd [T 2885 M {3E7sC rdat €365.08
é\%_%dmAl n ;fhe Exa?%-F u- 001 cqmi ni ca%‘@tri al|. For
HrRogent oty —ant;saf ety i T Faar i x(t
SR D ae By U1 B8 e G s DT gh
aS—e+ef e;‘.:i. - I Ck’téc1ﬁ2~5'4!' RS2 MMUME 551,05
GO TCH P el o7 L D R A IR 2
responses) gnd B .jmr f ge?’a.%%r 54“ onsg{%g n*easL'ér‘@g'BL
1 days after intranuscul ar adm ni strati on of one dose
of an ASOB adjuvanted|vaccinel Fluarix(tnm wasPwake as
reference| The object{ves werg: Max Wil
STRAIN Gr |Q1 Median | Q3 (Wilcoxon
test)
A/NEW 1 2418.07 | 6776.65 | 26036.01 | 35059.98 | 0.0210
CALEDONIA
2 -1762.54 | 1694.51 | 6850.19 | 18579.97
A/PANAMA |1 4551.30 | 11039.04 | 16614.85 | 49881.94 | 0.1449
2 1522.85 | 6480.96 | 9214.67 | 47812.47
B/SHANDON | 1 1788.75 | 9322.70 | 18907.05 | 42134.18 | 0.1895
G
2 2117.44 | 5384.41 | 9897.27 | 19801.28

Group 1: Flu vaccine Fluarix'" + AS03 oil-in-water emulsion adjuvant
Group 2: Flu vaccine Fluarix™
SD = Standard Deviation

Min, Max = Minimum, Maximum
Q1 = First quartile

Q3 = Third qua

N= number of subjects with available results

rtile

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

ll.6.

Overall conclusions
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oil ir2@ater eFulsion, kg. AS03? (2).thé/actitiode aodn:pld}metilamafd imeunearesparses.

Reaég)gggl?fpf {ijaﬂ hg\g BJ\C q]gﬁeaiblglg (?}zé IQ/gct,cu!f\Je?s S@ H\éag{tec{ itk %JSHQ Ynduced more

locai arnd geredtali symiplens/heo itmeetwoyeber v20Cdes: doveve)) regaitting unsolicited

adv%r%% aé( sa rng p?aﬂi% eﬁ%,laWQ% oonbls’;'\z\}\? ﬁe@%&d ﬂ'Pe egés) {vrggcn%s\/%r&m these

results W cam e £@1cR0ie3 tma{mm%)ac(ogem)y andigafety ipaoiild 6f3NR Landidate
= B/ Shanghai - |ike

Vac“é% s%&{%&@o a%fj%ﬂ'gi (Xjaclgé‘l% V'(H') end-points GMIs

(takl ng the anti-log of the nean of the log titre

ral Conversion factors (the fold
l|l6tr2” %Lﬁé—r@ﬁ'tgg%uﬁs GMIs on day 2 1 conpared to day
Reg@ydindSbe dmonme response, diethfeeheaosimes ertaxgied diie kemoaéments of the
-f i t

Eur etanf%ahonﬁ@ssgnrr gar];l?ag%gé%ag?ﬁ ?Fép‘?lgg@ﬁn lpglgg’flzr?e\}as ﬁ@s g;llote for
Guudamteerm HcarmorasailomMeRp@;i@mmtag‘é)rohflumszmmewl fdn the immuno-

. Ser 1; . &5411
logl%isa‘regrgeg%ne\e/rgr o% g'lqee aﬁn&%gy s?rllaw N%rgge% 1t F’Zévgggégm&)% The three
influeyzao kacaingsotestedvia mmstams waeé limmuepgdrié in rhine) healthy elderly, who

devgi)%oeé 886d antibody response to influenza hemagglutinin and neutralising antigens
(Table 21).

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

Regarding cell-mediated immunity (CMI) response, the influenza vaccine adjuvanted with
ASO03 induced a significantly stronger CD4 response (included drifted strains) than the two
other vaccines (Fluarix and whole influenza virus vaccine). However, vaccination has no
measurable impact on the CD8 response.

Regarding the B cell memory response, there is a tendency in favour of the influenza
adjuvanted vaccine compared to the un-adjuvanted vaccine.
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v S R i oA - -

Foa anot her cyt oKi ne
Flu-002-2, TNFa, IFNg) 3. cells producing at |east IL-2
and anot her cytokine (CD40L, TNFa, |IFNg) 4. cells
produci ng at |east |IFNg and anot her cytokine (IL-2
A phake, /lICHEen) dntrolied] stugy duasc baen sonfledied ITNEEen el evaluate the

reaci%%%ﬁpsgrﬁj%# r]ﬁmﬁdnéﬁ)%mm Plthelél%SrhVn}amé B@MglcTals |r|1fluenza

alysis was based on th
canwaatmmmee aootaining the=adiuam AEO8s inf an ejdernsoBulghien goghgver 65

yea a]r]dsprggi%g@/%cél ted” |nU§ELd3XW|9{ Qfépc)andﬁa{eo%ctnéqh "ﬁ?é Explo-Flu-001

ase Ki netic cohort of
ClmlEadrihai Fbuin@@andgsplcity apd @a@tmvamtlompmamﬁtﬂ-\@ggn@ Plgwn as o-

Nt | stu N=36 subjects for Fl uASO3
r'XT%'P "é'ﬁgﬁfl\ilieéﬂfsggaﬁlr SF?@?egroup JPost Pre: N=34
subj ects for FIuASO3 group and N=15 for Fluarix
V. 1gr@@ é The frequency of CD4/CD8 T-1ynphocytes
WP in response was sunmmari sed by descriptive
TheSiuntdralt inhsurfeotes parst (amtérgme,ma‘gglutiemmtibydpttﬁrm anfl@ell mediated

each vacci t -
g Fespager (PP G Lo Dee et SRR mpRb cef osponse were
medsieddv2 tidays @Ftérfnﬁrmmseullaebdmmtﬂahm pbome dogePoisan fB@3 adjuvanted
nsesy Wer e t ed for each antigen, for each

Vacés‘%'ﬁﬁﬁ‘?’ﬂ%( awasf‘a?“a%%f °Va&¢ti ne group. (c) For the

Thetdbpgfioéswerepost and (post-pre) vaccination,

b SRR TEA S P B b b BT RO LB PP it Foni
his aff@ngest immunostimulating activity on CD4- and/or CD8- medlated |mmun|ty of
individuals vaccinated with influenza antigens;

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

IV.2. Study design, vaccine composition and end-points

» 40 subjects aged > 65 years who have previously received one dose of the AS03
adjuvanted influenza vaccine during the Explo-Flu-001 clinical trial in 2003 (FIUAS03)

» one control group of about 20 subjects aged > 65 years who have previously received
one dose of Fluarix™ during the Explo-Flu-001 clinical trial in 2003 (Fluarix)

IV.2.1. Vaccine composition

The vaccine composition is similar to that used for the study Explo-Flu-001 except for the

influenza strains included in the vaccine (year 2004 vaccine). The strains are as follows:
e A/New Caledonia/20/99 (IVR-116) (H1N1) = A/New Caledonia/ (HINI) — like strain
e A/Wyoming/3/2003 (X-147) (H3N2) = A/Fujian (H3N2) — like strain
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Derived variables:

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

(cytokines):

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

1V.2.4. CMI Analysis

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

FIUAS03 group and N=18 subjects for Fluarix group).

A longitudinal analysis was based on the Kinetic cohort of the Explo-Flu-001 (split protein)

and Explo-FIu-002 (pool flu antigen) studies:
= Pre: N=36 subjects for FlIuAS03 group and N=15 for Fluarix group.
» Post-Pre: N=34 subjects for FIUASO3 group and N=15 for Fluarix group.
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Descriptive statistics in individual difference
between tine points (Post-Pre) in CD4 Tlynphocytes
w0 e®pomEes for each antigen at each 5 differ enPCT/EP2006/002837
cytokines and for each vaccine group are shown in
Tabl e 22. Table 22 Descriptive Statistics on
@) di T‘Fiff@ﬁ\é?ftcé! HEOHELAS PIYTERRRYIESITRETS 3H9 (respriiFeygs sypynarised by
Bé%f@ﬁ@é satidtes fdraatac@am@n f@eatieytokine Fonesdpeicting gfdap and
é%@grmyte respowf Tot. al ifClnated cohort) SD =
(Rfer 8 RPSEVARARRUON M ni num  Maxi mum QL =
(b) Begér‘iptl%l atattilice O|||Qs3f1d‘ﬁ/r|]d12|@il ﬂlﬁlel@lﬂlaé beﬂv\eef\hﬁnmpﬂhl&r (P@%t—PEje) resgonses
su ts tested with avail able resu ne-.i nduce
A S e R R o e et M o)
(c) FFor theniengpiiits Fod @ﬂd Kdit%lt-ﬂrd) s/aeamaibaemmabdzrenrétrfcfwnmce’s test
acc i nat | evel onse

B TEEH 1 FRea oS R TRt atee bR (6 FRG R © groups and to
eaidpiateettle kaatibies @-vmeaegmmg thd 4 Qifflelart ci/iskiA&ddn:t he

2o ng it Teal FerpBre (uh RaBeplacibpting daadi Guftne pool o

bef or e ane 3atrbime. revacc:| nation. DO corresponds to 12
nont hs rst acci pati.o nd.th s indic
or 51 <t e e iesepTiig o NV GrEbn BneBBming, HEmpsiLaiERE ool of
of antlg&@3$nemsflc CD4 T-1 ynphocytes between the 2
ousb n test at st -vagci nati on, al nost
(d) ¥t{18§es\?\§&g qx8§§estt #%s%gs%cﬁd wer e consi der ed
as 'Bi uaVeseugat@ahé Kinsiigofi the hantind mﬁoﬁsﬁét@ra'ﬂ)ay n) ih aereruef
of .the Flu 8039@ gt}g Tal I 2 :
p- VERIHELCY G SRECH : ‘ T
va%bﬂﬁegrdmpps at Day 21 for ant| gen- SpeCIfI c CD4

P JA Dt tgﬁn%gaonsgﬁg,?ﬁ@@%gg' AR AR B)ih tem o

Ji drgsafenwdlspecifidCDd etwechele 2(vBoting groap® i édch of the study

P g Eloch GBSk AGRpon O fference

- To investigate the kinetic of the immune response in term of differences (Post-Pre)

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

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

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

as statistically significant.

IV.3. Results

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

1V.3.1. Antigen specific CD4 T- lymphocytes
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AS03
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AS03

IFNy Fluarix [18] 407.06| 424.758| -311.00]{129.00] 370.50| 723.00| 1372.00
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Q3 stratri gubgiRd |y significant (in favour of
N= number of subjects tested with available results

Vaccine-induced CD4 T-cells are shown to be able to persist at least for one year since
there is an observable difference in prevaccination levels of CD4 T-cell responses
between individuals vaccinated with Fluarix has compared to those vaccinated with
Fluarix/AS03 the year before. The results are also shown in Figure 8, showing the CD4 T-
cell response to split Flu antigen before and after revaccination. DO corresponds to 12
months after first year vaccination and thus indicates persistence.

Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between the 2 groups by Wilcoxon test at post-vaccination, almost all p-values were less
than 0.05 and were considered as statistically significant (see Table 23) in favour of the
FIUASO3 group.

Table 23 Inferential statistics: p-values from Wilcoxon rank-sum test between the
two vaccine groups at Day 21 for antigen-specific CD4 T-lymphocyte
responses (Total vaccinated cohort)

P-value

Cytokine New

Caledonia
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FI uASO3) (see Table 28). Table 28 Inferenti al

statistics: p-values from WI coxon rank-sumtest
whedosaenis he different groups at Day 2 1 for PCI/EP2006/002837

anti gen-specific CP4 T-1ynphocyte responses (Kinetic)

P-val ue: W.lcoxon Test (Non-paranmetric procedure) to
test |ocatffbn dif{grprge OW0280x(or0-P286 - PR 13851 )

bet ween t Heoybleyr ofips at Day 2 1.1 1V. 3 4. | Kineti¢

anal ysi s :|[CDAfBune | PO9pGNs .01 4Post0.842s| 0.0155
Prevacci ngiNFyn  Th¢0f008GLeRDBB66f [and.D4Rth- 5 ®e¥4fli ¢ CD4
T-1 ynphocyli@s sec| 810089 |i 0.002dpons@0584 ( p@si16@r ¢)

ti mepoi nt [WRBEasumrayonsed loyoidesclr i o1 stoaaitgt { cs for

PaglecWilestoneT 20 (Ndrepar@meltic\R66adire) 36 aPloaalbrl differ8acd
alsdxon Fankalinttedd) befwlengRé B gedupdiat ®ag ofor each vacci ne

group in Table 31. Inferential statistics are given in

d Tabl 2. . . 29 De t St at t
CopRatT R TR T DM ST ou e BioR i) hBdipaua)oy o

antmﬁ sBéaﬂ@GDﬂﬂlatyrr@ihoé@é’ rédporisdls Hehfeeinfe 2fgréu Wilcoxon test, p-

vall§ gg%‘?\a}q%% A g%gfﬁva%g 2k ol&,sﬁﬁnxﬁn 3 IQ%?CH{]’ﬁq @rihe.followmg

ant@ehfcvtow@rdolﬂbﬁ]a%ns pbBI llafdauiBié,| rfbol\ﬁu—ﬂprﬂpﬁrﬁd S$bngsu-IFNy in
jects tested with available results Conparing the

favglilrquéhqeﬂgésp%gfqy@ (TaRlg@éhcy of antigen-specific CD4
T | ynphocytes between the 2 studies by WI coxon test

or._each vaccine group aII p-val ues for FluASO3 group
Ta'?/!&lzé | esknfenentialy s 'sawa \&bY%'“B%ﬂ%ﬁ'E'é'F@ﬂ’ &y Wilcoxon rank-sum test
statisti 'E%ﬂ“{ dhe rﬂ'ﬁﬂﬁr@aherwnﬁ P di e vaccination

(see Tab{d Ray 21) Preyacgmngtign; (ag 0 ioatﬁhgtaw%hsn%ﬂc cb4 T-
differ enw@nmcmewspsgﬁeﬁ/@@é@wéppmtq%%%)) and

Pr evacci nation ( =LY, ﬂ\ - values from W1 coxon

rank-sum tlest betyween the diffeVal#e studies at pay 2 1

for antigeoyforfifd {ic CD4 Tl yrrphocyt e responses

Ki netic i

( ) Pool Cale doma Wyoming | Jiangsu
All semeam | 0.1124 0.2189 0.3085
double | 29439
CD40L 0.0638| 0.0781 0.2831 0.2872
INFy 0.0200 | 0.3589 0.2553 | 0.0435
IL2 0.1024 | 0.0563 0.3986 0.0435
TNFo 0.0693 | 0.4090 0.1232 | 0.3129

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

IV.3.2. Antigen specific CD8 T- lymphocytes
The frequency of antigen-specific CD8 T-lymphocytes secreting in response was

summarised by descriptive statistics for each antigen, for each cytokine, for each vaccine
group and at each timepoint (pre- and post-vaccination), similarly to the procedure
followed in respect of CD4 T cell response.

Comparing the difference in the frequency of antigen-specific CD8 T-lymphocytes
between the 2 groups by Wilcoxon test at post-vaccination, all p-values were higher than
0.05 and were not considered as statistically significant. Comparing the difference of the
individual difference (Post-Pre) in the frequency of antigen-specific CD8-T-lymphocytes
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prevpsBinatiWan$WPEAKS e bys(i%%@fl%tt\'?c%at'%cs\/ar e PHGHE Hid for sach
vaché 599&9%6 %%&H@E@&Wo@@j&&aﬁ Tfabfé 5, fcfr%(aenbf Beanp studies

for antigen-specific E res onlsetﬁ

stuotyrqnqiépr%e)cb VREFIDR ITOWPITE AROIR EewefﬁN!%n% Ve piuah I Table 26
andPiBReshire) to test location difference (WIcoxon

rank-sumtest) between the 2 groups at Day 2 1. |V.4.
H titers Results are shown in Figure 9 and in Tables

Tabks25 0 3MDestaplife SBatistRe B prevabbinatidn (BAys0)(foMbe syetific CD4
ser oposit. |r¥WI %d&%ﬁ&sﬁﬁné@%cd‘tﬁaﬁdﬁ @ifet{cPMVTs

cal cul a on vaccinated subjects) PRE=

Cytey exm,qgls}aay on, NP Mdazl) spday 2 Mln posb1vacmmamhom3 Max

kln%l: Yl and ] caonfi + oy "
Q(I)Iu @gr%l .%P%bé)lm '3@ ﬁ%ome W%S3é4r7ﬁpo‘1;o|§tolt)vegﬁg.§ . 378?13 9514.00
NY8FS 02 | R b&¥s. 8] 18 dooH! sbioblef ®068 1647.50] 2575.00| 7214.00

vV aGE] IR B L 5952.87| 2162.463| 747.00] 930.00| 1354.00| 2101.00| 7868.00
EXPLO 002|15| 1587.07| 2123.841| 192.00| 468.00| 735.00| 1578.00| 8536.00
CD40L [Flu __|EXPLO 001|35| 1946.66| 1771.102] 120.00] 837.00| 1340.00| 2819.00| 9462.00
AS03

EXPLO 002|35| 1992.20] 1440.721| 77.00| 1125.00| 1590.00| 2587.00| 7286.00

Fluarix [EXPLO 001 {15| 2094.93| 2076.632| 745.00| 902.00| 1340.00| 2077.00| 7385.00
EXPLO 002{15| 1561.73| 2097.201| 34.00{ 475.00| 672.00| 1579.00| 8428.00

INFy |Flu EXPLO 001(35| 1068.63| 1030.745/ 91.00| 448.00{ 790.00| 1503.00| 5425.00
AS03
EXPLO 002|35| 1259.23| 890.590 312.00| 725.00; 984.00| 1354.00| 4146.00

Fluarix [EXPLO 001 (15| 1248.07| 1452.459| 320.00| 388.00| 778.00| 1227.00| 5431.00
EXPLO 002|15| 974.80{ 1394.044| 52.00| 252.00/ 337.00| 1057.00] 5576.00
L2 Flu EXPLO 001{35| 1690.20| 1524.689| 37.00| 688.00( 1211.00| 2416.00| 8235.00
ASO03

EXPLO 002|35| 1883.60| 1361.337| 14.00| 1068.00| 1413.00| 2370.00| 6891.00

Fluarix [EXPLO 001[15| 1888.40| 2085.857| 568.00| 715.00| 1136.00| 1770.00| 7403.00
EXPLO 002{15| 1493.93| 2037.139| 58.00| 444.00| 755.00| 1485.00| 8193.00

TNFo |Flu EXPLO 001|35] 1174.74] 1119.633] 55.00 466.00| 795.00| 1720.00| 5415.00
AS03 e o
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SD = Standard Deviation

Min, Max = Minimum, Maximum

Q1 = First quartile

Q3 = Third quartile

N= number of subjects tested with available results

Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between the 2 studies by Wilcoxon test for each vaccine group, p-values less than 0.05
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All denexeia ederu St a36| 2bocced| 178E4Ras€2.00] Hi11t501 e461cH0f £1et @d| 9514.00

doublgdi Nnst B SASGE 1.
Fluarix |15| 2152.87| 2162.463] 747.00] 930.00| 1354.00| 2101.00| 7868.00

EXPLO 002 |Flu 36| 2028.28| 1427.000] 55.00| 1190.50| 1647.50] 2575.00| 7214.00
AS03
Fluarix [15| 1587.07| 2123.841| 192.00| 468.00| 735.00| 1578.00| 8536.00

CD40L |[EXPLO 001 |Flu 35| 1946.66| 1771.102] 120.00| 837.00( 1340.00( 2819.00| 9462.00
AS03
Fluarix [15| 2094.93| 2076.632] 745.00] 902.00| 1340.00| 2077.00| 7385.00

EXPLO 002|Flu _ |35| 1992.20] 1440.721]  77.00| 1125.00| 159000 2587.00| 7286.00
AS03 o
Fluarix |15| 1561.73| 2097.201|  34.00| 475.00| 672.00| 1579.00| 8428.00
INFy |EXPLO 001(Flu  |35| 1068.63| 1030.745] 91.00] 448.00] 790.00| 1503.00| 5425.00
AS03
Fluarix |15| 1248.07| 1452.459| 320.00 388.00| 778.00| 1227.00| 5431.00

EXPLO 002|Flu |35 1259.23| 890.590| 312.00| 725.00| 984.00] 1354.00 4146.00
AS03
Fluarix |15| 974.80| 1394.044| 52.00/ 252.00| 337.00| 1057.00| 5576.00
L2 EXPLO 001|Flu__ |35| 1690.20| 1524.689] 37.00] 688.00| 1211.00[ 2416.00| 8235.00
AS03
Fluarix {15| 1888.40| 2085.857| 568.00| 715.00| 1136.00| 1770.00| 7403.00
EXPLO 002|Flu _ |35| 1883.60 1361.337| 14.00| 1068.00| [1413.00] 2370.00| 6891.00
AS03
Fluarix [15| 1493.93| 2037.139| 58.00| 444.00| [755.00] 1485.00| 8193.00

TNFo. |[EXPLO 001 |Flu 35| 1174.74| 1119.633| 55.00| 466.00| 795.00| 1720.00| 5415.00
AS03
Fluarix [15| 1444.20| 1946.211| 201.00] 520.00] 688.00| 1254.00| 7213.00
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Exanple V - Pre-clinical evaluation of adjuvanted and
unadj uvant ed i nfluenza vaccines in ferrets FIRST STUDY
WO 2@Ebfivaacy of new formul ati ons ASO3 and ASO3+REL/ER2006/002837

Rati onal e and objectives Infl uenza [ nf ection in the

fer =y 7 Y 1y -
regE?i(r % 0 uog o‘?ﬂﬁéﬁfssﬁ%s1l1;5 ?6?@ ‘i‘%‘s Od n? ééﬂg(gl g%o%ﬁnog 1??1%00 5354.00
cliini cal rierB®Ngs.1380es|f &56¢i6|l 344?@6 r 7800 BRAG| Ui ¥€oo| 7056.00

SD & stanfhiabévidtiont Th both Tnfl'uénza A and B VITUSE
Min, \mgmmn,muhpma&mpﬁati on of viral strains. Therefore,
Q14 F,rsnrqum;ées an excel |l ent nodel system for studies of
Q3 mmt@@adrmg conferred by adm nistered influenza
N= rivaier Besubjedid @sedudih 4vavasé raalied the efficacy of
various Trivalent Split vaccines, adj uvant ed or not,
to .reduce dlsea,ses torrsf(bod nper at ur e)
r

and
Comppying e tiiRiPHG b thertiadence aé}t'gsra@p%q'ﬂq%Pﬂé’rlgmphocytes

betweba kheeP gasting grbudswm\me@m t64tFéH deh sy, APp-LsiLbY fbr@cxplo Flu-
this ex strate the efflcac of

002 \3{85%}9%&@“ 'Ora?ﬁfwews Wa%g?fﬁa aé&itﬁslaw&v ﬁtsntﬁﬁ@ntmnafavpur o

FluAG0B) @dg Tubletzmgl) vacci ne. The end-points were: 1)
primary end-point: Reduction of viral shedding in

nasal washes after honol ogous chal |l enge: 2) secondary

Table28- poi hiferenfiabstasibtic)f p-vakieB fro aNilé & FhkPSurh Hs@Bhétween the
noni t or differait tgheuds e MRiyu g %Dtmﬂldeh%ﬁél’ciﬂﬁ D4 NH-lymphocyte
t he chatdspogees (Kideti®xperi nental design V.2.1
Tr eat n‘ent/ r r\nn /:I'Qb]rl Q_’}; I:nrml njgr r
put ori us f kl&ef errot Lﬁt}'
obt ai ned f r| ALNDGHBLEO NS LIEXRRHM P mpslhi rpoa‘l@
Ferrets werle_prinmed on dra\'f:-xﬂlo\lﬁ'“# 0ot ar OQIJQ}‘%OC
strain HLN|C4% ockhol mﬂpbrﬂw 201 og (TCI DAGI9EP)
day 2 1, ferrets were inj&EPEOF 02 amlscul 8361w th| a
full human |d¥Ee (500 ng v&ExBioddu B@ke, |15 nf.84BBstraj n)
of a conmbi nation of HIN1 AEXeW BaPeonila/ 2009921 HIN2

Fer O&747 wer e

Al Panama/ 2008%2 99 and B/ Sh&xpgladiadTy 97.
t hen chal |

*nged on day 4

Exbip Rlun@92ana

al rowWRdasw t h

an

TNFo

Explo Flu 001

0.9916

Explo Flu 002

0.0514

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

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

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

for each vaccine group and for each study in Table 29, for each study and for each
vaccine group in Table 31. Inferential statistics are given in Table 30 and Table 32.

Table 29 Descriptive Statistics on the difference between Post-vaccination
(Day 21) and Prevaccination (Day 0) for the specific CD4 T-

lymphocytes response vaccination (Kinetic)

Cyto-

kine SD

Group [Study N [Mean Min Q1 Median |Q3 Max

All
double

Flu
AS03

EXPLO 00134} 4837.56| 4476.129| -609.00| 1888.00| 3483.50| 8148.00| 19555.00

1664.50
2283.00
869.00

EXPLO 00234
EXPLO 001}15
EXPLO 002(15

1737.79
3103.53
1369.00

1450.177]-2379.00
3726.645! 436.00
1127.784{ 197.00

936.00
800.00
725.00

2743.00
3226.00
1808.00

4669.00
15169.00
4676.00

Fluarix
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honot ypi ¢ strain H3N2 A/ Panama/ 2007/99 (4.51 Log TCID
50/m ). Table 37 V.2.2. Preparation of the vaccine

wo e0oanbEté ons Formul ation 1: Trival ent plain PCI/EP2006/002837
(un-adj uvanted) formulation (500m): PBS 10 fold
concentrated (pH 7 4 when one fold nnéngnnnf rated) as

CD40 ﬁ|§|O aEXBLODGt §$ 83308 B479.00[ 828300 19480.00
i MYESXF&% 1b%§1§3%g%§ S%igg q@gsﬁ&)‘ 86&P0b S 4575.00
CIElgrix O DY) 15]3090. . Yoo YVeYE0dr 218900 3208.00{ 15021.00
! r 8& 19‘%3 bg531 8 DS 7558 E%g’d & @687 4743.00

IFNy | IFlu 27 35121 £ Bjool 1822060 ( X72106b| 8nek.do)(13296.00
ng\;yg i After] 5 mn|stirriing, 13ng of |each
st r ai NN 002 B8N saesl 1863 36310-801.00 £83.¢0 H26T.@0| 80ka| 2831.00
i IFILSBaEXPCe o [t B 1680.n8|[N18381023|i RE4.0%t WBEROD| d38H00| 2284.00| 7120.00
addi t i lexPLdl0e2 [fis)r rdah .at|i @39i585|st1#8.0@d29400| 1 80190128200+ 3564.00

2 1 [5om t [EXpeDaDU|Sa| 3990, 18]t 478 §38(t 340109 i B0 248M9T) 083510 d 6988.00

AS@8t|y. Fornulljation |2: Trival ent f
L2 /EX0Ek0 A0 B316404.67 5i55R605 258800l il a'@at&&%&oo ,4342.00

R O
(

-

TNFo( @’:‘%Et EWEQOPQ n?g&m%o {4488 2%.%%"(%%%&‘16?;6“6’() 37%22%0” 9267.00
€ S¢pL 81008 s3] for2@6ehal Q4 ts%.oé o475\ €6bh.68)-173060| 3310.00
L%lrl)‘d NP0 aN 5l 146833 PAGHEH-@EBE.08| 251,001 @ve.0@ 131460 12275.00
e gxpB8.002 18 hod et a3v4%54/00 3200 3OS0 75ES | pe65.do|  3892.00

SD IstariaFEDPedatiB? st1rring, 15ng of each strain HINI,

Min, TANC = agimbif, MdEn@h B strain are added with 10 nmin
Qi SEIE iLAgildet ween each addition. After 15 min stirring,

Q3 2 FRirdusileSB62 emul sion (prepared as in taught in

5 N= rﬁﬁﬁﬁ@o@s&ﬂjeéﬁ tdstecPRfevaildbie résuitgul ation is stirred for
15 mnutes at roomtenperature and stored at 4C if not

adnm ni stered directl For nul at i on
Comparing & iffegnee Hripe eamrwméa@tewepee& f@%ﬁﬂ&“pﬁ‘%cytes
betWEPGRE DIsAldReh lﬁ)ﬁ\NllZ@)(bn\ftQﬁfﬂorQﬁﬁhvabdnéZWﬁmw[at/ades fas FIUASO03
well as a m xtutre containin

Grou ergRESS( GER N PTG TR RPTC e 35 SECSUlY PRBM R P deg o

10 Expﬂﬁﬁ@@ﬂ)(sﬁemﬁlﬁmal ns) is added to water for
I njection. The detergents quantities reached are t he

Tabi%%ngtﬁlm%‘fgf@?t'@g?t' 8@ ,h%n%t o b or(%e?\( -vgf;g? n (Day 21)

strain oP'V uset'sr En -sum test
with 10 Qﬂtweglelthl or a&hgsp-s gcmc CD4 T-
15 nin stirympjocyisde °'Eﬁ‘es I si on

Cytokine |Group p-value

ALL FIUAS03 0.0005

DOUBLE Fluarix 0.1300

CD40L FIUASO3 0.0007

Fluarix 0.0890

INFy FIuAS03 0.0012

Fluarix 0.1103

IL2 FIUAS03 0.0025

Fluarix 0.1409

TNFo FIuAS03 0.0327

Fluarix 0.6936

P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.
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(prepared as in taught in Exanple 11.1) is added. The
m xture is stirred again for 15 mn just prior

wa@odaetioaamo of 25nmg of MPL from a suspensi on pr epEr/@p20a6/002837
detailed in Exanple 11.3.1. The formulation is stirred

for 15 nut roomte er ureadstor d at 40C
TaQIg 3ﬁot c,ye l"@ 8%tllm st-vacc?natlon
f or nul at\

csevezﬂcw% o*hF Paa @OC%T -
reach |s'¥mﬂ°8ﬂe§ reReonse ‘iaq’cb‘T at ed |n t he

b | | | | Th
o an gueo (TR MeD Readﬂ@nf;‘ i

kind ar J e 3

All | nsEXRLE yiridual{ 34 48&7:5 déYG.XZQ*E.-MQé)@ 43 &P 146.00
results is ven i

436 800.00

doublepP®sentA2q3on of t he N Fi %ure 10
an J:| a1 Buarix [15),3903153| 3726645 2283.00| 3226.00
morgqL2 %’?‘ﬁji Al éﬁﬁ%ﬁéﬁ-@7@-%br9e”6r98hi'§66y5862wpﬁ
the trang uanﬁ{ai’1%90@’%1&?3&4‘4?{995&8tL%é.aioﬁc?éeg!oﬂgmo&oq  4676.00

E Lt‘d = T 3:1' T(Q%B‘ 44 7‘881?/‘1%&)'0“‘1‘78‘9%‘0 3479:00f §288.00] 19480.00
|nﬁ @Ant’s checke rbished angd a new
cal D& deef e2b@0
b35000| NaP1 Do

|A&3€ .
| br at ijagarigess| Besd o @@94 6 Ph 40 SBEH08 108
_thiEXFFLfd 3316694 AVug V082 D0/"E58.00| 2662.00
in cage| durin
[ €243W0| t 5@d

ed t
abl e
11688.0Q

glax

19555.00

15169.00
4669.00

CD

15021.00
4575.00

a)

-

@r 11
ooei duaddos housed imn singl g t hesg

neasur engfinsix | THe rpe.esl un&1.0% fgeomnB168ayYs| 4743.00
IFNPr eEXH&l [Buinge [3nB127.0| @axs0620s45300a1 3281001780 @0)5153.00| 13296.00

m les #k@P3an anerage has been ca cuI ated by mm d- day.

Resul t s fifrléaix ks APG0aE3| 1834423p| 184000 (180.00 13860 | 2A84.08] £7120.00

sho&¥Pih (i Ul 116785 r B85 417 R 63? 0p1207. 0} {R93 4Pl 2831.00

?,2( ) arﬁs 0B o r?%géj} Seld &gjy%qa,g 49)3”,3\503‘538 299 - as64.00
IL2 obcExpLd:l RoR0ATeL 3P18] 3R 0P 1308 08 e7 898}). i 16988.00

1 3933108

or

@rved

obead7

8 Addop

o6 B Y74 @b

A2\

£ Sh25.00

12273.00

tri

V bo& Vi

P

ASU3 $ he
wa SHi@six

4894674
ddi ng

8%
(Fi gur

5 1 pEndopr eEEb3an

-D702/0Y 3718100
b 11 Viral t

-Bsao| b0

ARII3 B
trati
€14 @0

2409.00
on of

01§28.00

4342.00

3850.00

TFNoc

EXPLO
001

AS03

Fluarix |15

2627.36

1460.53

2574.458

3115.174

-825.00, 862.00

-15686.00{ 251.00

1475.00
813.00

4764.00

1314.00

9267.00

12275.00

EXPLO

Flu 33

1072.36

1044.140

-1816.00| 447.00

1000.00

1752.00

3310.00

002 AS03

Fluarix {15

904.67) 974.958| 32.00] 338.00| 752.00; 965.00; 3892.00

SD = Standard Deviation

Min, Max = Minimum, Maximum

Q1 = First quartile

Q3 = Third quartile

N= number of subjects tested with available results

Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between the 2 vaccine groups by Wilcoxon test for each study, p-value was less than 0.05
only for Explo-Flu-001 and was considered as statistically significant (in favour of
FIuASOQ3) (see Table 32).

Table 32 Inferential statistics: p-values from Wilcoxon rank-sum test between the

different groups at Day 21 for antigen-specific CD4 T-lymphocyte
responses (Kinetic)

Cytokine Study p-value
ALL DOUBLE Explo Flu 001 0.0827
Explo Flu 002 0.0992
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The nasal washes were perforned by adm nistration of 5
m of PBS in both nostrils in awake aninmals, the

w0 p@webELd on was col lected in a Petri di sh andP@i/aEm®de6/002837
into sanple containers at -80 OC (dry ice). Al nasal
sanples were first sterile filtered through Spin X
filters (CostG40Lt o r enpveExplY RiHBOEY | 0.0931
contaminatign. 50 nl of s¢Exab Rwh0Z of d dil 0t138hAs o
nasal washeg IMEy e transf e Explothil 89tr otli t er 081548es
containing 50 M of nedi umExpio AP0/ dill ut i 6rfP68100m
of MDCK cel I|dL 2.4 x 105 ¢&xple/hid POiver g t hefl.G8dded tp
each wel |l and i ncubat ed at E3pIEFAmNO02 cgl | cobdence
i s reached flaNFRche contr ol ExplolRy 0@1 g. |f or B:0Bd&ys.
After 6-7 days of incubat i @plothhe0@2il t Ure mBdio0m i s
BeBluEyWWilesRovelEstfNbniidarmiktrie forécetii2) taB$t [beationt diffarems
(eiitoxon ismkadaedstbeiween ulal gebuberat Bapher 18 hrs. The
Intensity of the yellow formzan dye produced upon
edyction of WST-1 by viable cells is proportional to

'V"['heﬁﬁtﬂltﬁﬁsér of viable cells present in the well at the

end of the viral titration assay and is quantified by

5
Reg R A PR ES SR (4865 FRROMter sy The cut - of

is defined as the OD average of uninfected control

T S v o e AL AP AR bl Y oPanHh wtor
ot " G efhietet ol vesgihate SUde
€]

% Jedtrast a
Angihady ve @oqr e |iTmbhgf | ned | vren i s 95%Qt - gfGMT \{i r al95%Cl

shedding titers were |determ ngd by|"lReedUdnd Miench.L. U.L.

Nemd expriefwetk a$REog TCIOH0/1/|. b4wer726 § &P.99h&dding8.1 | 105.9
| Geipsdogibser ved Pqgst - chal l enfie wilt h T i val [t

nt__S
adj uvantied wi tHh PA@@@ or 1&:\‘0‘43 110@ o s ed!90g B Oval’édt 225.6

Split PIAIUNSEE [BRE  Thet®f or38d: 94,8 [ 6810990 703; 151505  97.7
hett er with AQF’P'(.DZ%-;:;QG; + $0Asd80 1.3 s 10021846 [™158.27)  302.0
Fuiin 1 Fluax T PRE - J8 L 18 1100 ¢ 81,5 1 100 { 9801 .51 176.9
ot e s doo = PIORD | P8 P 180 4004 815 1007 498.3 1 2721 912.7
o~ AFIUASO3 | PRE (| 207 "2071-100) .3 | 100 (V9439 714'| 1246
Voo QONCTUSTON RGY) TG EXTEI TR g 0N o438 564.4 | 0575
E! RS Flualix U'PRE °) "8 ¢ J8SCEd&Y a3 [Tod b/ [VE38MT 152 35.8
SPTTTagruvant g wh T Apy s U AU T viols LYHEAT8Y 810 64109  305.0
IrTval entpgAZoR | pREAI N T | alalg [Som T AH3S| bdl || 8838l 43.9 78.1
Z-Tol'd Tor 2 ouip|®b1)5 She &l 49,| 110 I 0] 384.4 | 269.7 | 492.4
10 PREAPP&Jaccifislibn, and ASO3+VPL Tormul at i ons showed added

penef)ktdal 21tREFacehatisPt ecti ve efficacy in
95%Cl, LL, and UL = 95% confidence interval, lower and upper limit
S+= number of seropositive subjects

15 Table 34: Conversion factor of anti-Hl titers (All vaccinated subjects)
Group A/N-Caledonia A/Fujian B/Shanghai
N GMR N GMR N GMR
[95 % CI] [95 % CI] [95 % CI]
Fluarix 18 21 18 5.2 18 6.0
[1.4:3.2] [3.0;9.3] [3.5;10.2]
FIUAS03 40 3.1 40 7.8 40 6.2
[2.4:4.0] [5.6;10.9] [4.7;8.2]

N = total number of subjects
GMR = Geometric Mean Ratio (antilog of the mean log day 21/day 0 titers ratios)
95%ClI = 95% confidence interval

20 Table 35: Seroprotection rates of anti-Hl titers (All vaccinated subjects)
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20

ferrets (lower viral shedding and tenperature)

(Figures 10 and 11). Post-chall enge, no boost of the
woewenel110 esponse was observed after inmuni zat POERZ0D$1002837

Trivalent Split adjuvanted with ASO3 or ASO3+MPL.

SECOND STUDY - Heterotypic Challenge study in ferrets——

Ahdibodyt r 4t | on Grpupf f i cackiming neM flor nul at,i on” T4t e
V. 4. Ratilonal e and obj ectives |Thid st®dy li nfedt Ln%i&gl_.
AlNawe effi¢acy dAuarari oudPREi valleni8|spl i t 14laddifjes 524 936
Calegldpiavant ed or not, by tlheir abilitly to rgduce |di seage
synpt ons |(body t enper at|lBB2and 18ei r e18le@89|on 6Pl 98.6
sheddi ng [i n neisAB03ecr dPRBns qf #0muni z3d f efQet H44| 90.9
after a heterol oguous qRHDRénge.4¥. 5. Fi%erI/mdint £6.8) 99.9
A/Fufiesi gn Fdmal e Mearixet s ([RRSt el a4 pddlor i us14|urd)8|(6 524 936
ferrets/ droup) aged 14-|PUD@kEKs 0&re obf&i ndeOlf r fhS| 100
M SAY Corsul t BlnAg0% HanBREr e, |UKH#0 Four:%roug@ wefbed|  97.2
tested: Fluarix Trival RHDZp) i|lt AKRO3 * i vAD@nt %4pRlit 100
B/SHsPRBHVPL ¥ PBFikerixr ets._LWEEe prli mé8 on da§| B3t h 13.3] 59.0
heter osuljt ypi ¢ strai n HPND2A St od&hol m 24y otY.8l4 |%%g4 93.6
TCI D50/ ni[). CRiudep321, |PREets wdbe inj 8¢t edss| 70.2] 94.3

intranusqul arly with a [PiDR1pUmadOdose @600 189 va¥Rine 100

PRPSRrevdecimatidfy strain) of a conbination of HIN1I A/ New

PiBL ety 138sDaccindtién A/ Panana/ 2007/ 99 and

NBL ahabedengbEclivitildaiattg réddits. Ferrets were

nthenabal drensjedisanthdimes 4&hiythe spedifieaisahge.out e wi th an

o et #HisCbjttsavith t3bavitAinWie spenifled/ 2098 (4. 51 Log

TCI'D50/mM ). V.6. Results A schematic representation of

the results is given in Figure 12 and in Figure 13.
Tabi¥.98: 1. Serewnversion matestatr Pinday difoidenateasermd) 4Allvaccinated
were nogubjets) With the transmtters and by the

a—a

Antl:bpfdnncet ry +ecor ?i h% A— gp. ft-s—were ‘R'Aé‘EpIBEHIer%”d
8fiir bi shed YARFIE REWR 41 i Br af | o Was o 95% CI
LL UL
A/New Caledonia Fluarix 18 3 16.7 3.6 41.5
FIuAS03 40 19 47.5 31.5 63.9
A/Fujian Fluarix 18 13 72.2 46.5 90.3
FIuAS03 40 34 85.0 70.2 94.3
B/Shanghai Fluarix 18 12 66.7 41.0 86.7
FluASQ3 40 31 77.5 61.5 89.2

N = number of subjects with both pre and post vaccination result available.
n = number of responders.

% = Proportion of responders (n/N x 100).

95% Cl = exact 95% confidence interval; LL = lower limit, UL = upper limit

IV.5. Overall conclusions

From this clinical study it is confirmed that the adjuvanted vaccine Flu-AS03 is superior to
the equivalent unadjuvated vaccine Fluarix in terms of frequency of influenza specific CD4
T cells, and also in terms of persistence of the immune response elicited by the first Flu-
ASO03 vaccination (primo-vaccination in Explo Flu 001) until DO of the revaccination study
(Explo Flu 002 i.e. +/- 1 year Iatér). Furthermore this response is capable to recognise
drifted influenza strains present in the new vaccine and to recognise the strains of the

2004 influenza vaccine.
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35

performed by DSI before placenent in the
intraperitoneal cavity. Al animals were individually
whowsaaiin si ngl e cage during these measur enenPGI/EF1066/002837

results (Figure 12) show that: - A high variability
In coHrQ&‘tQﬂFst %}%c&ﬁ ‘?ﬂ‘ghgﬂ rel tlﬁﬁi%ﬁ”ﬁﬁﬁ%@@%ﬂé?bﬁ&? vaccinated

with mﬁ;wgmtqqiaﬁiua; shqwqchpqugased Pﬁjetggr rpgpqrh;e/enp@mas compared to
thos&/ %d&}%téd With Lfka P@aﬁ%@&*hu*aﬁ eﬁ'ﬁér@ﬁ@an 8b la"ﬁénd)@ég 5- o 2-

observed Postchall enge I n rre I muni ze
fold ipgeasq rhiditendir eﬂeld\ﬁéilaéﬁt HEN1 nd H3N|2r$tfems@nﬁ@f denenstrated
staﬂsTl'E:éIVﬁér@Qée ﬁﬁ#l'tﬁer%b‘t\é@%gﬂsﬁ% bfpaifS03 (2/6 ferrets). No
peak was observed after "I mruni zation with trival ent
split adjuvanted W|th ASO3+MPL (0/6 ferrets). - ASO3
Exarﬁﬁl%r@d Fre-chiRidafevalGhfio s beadjuldirBd ArAiHdluastd ' ffluenza
het er ol ogous strains in terns of fever prevention. W
vaccingsiptfedr8tfc| ude the possibility that difference
bet ween adjuvant is due to different level in
pre chal I enge antl body Ievel S V. 6. 2 V| raI sheddi ng

admi ni stration of 5 of PBS in both nOStI‘I|S in
awake ani mals. The inocul ation was collected in a
V.1. Ratipnalgjabd obiectesced i nt o sanpl e containers at -80 0C
(dry ice). Al nasal sanples were first sterile
filtered through Spin X filters (Costar) to renbve any
Influgsizariaierian Bche FHetdRadshclosely mimiss Tsanananfluanzat it regards both

to th@'bér\é‘itlvﬂ?fo iﬁfecﬂéﬁéﬁd %ﬁﬁ%al\’é@éﬁon%éamf erred to
mcroti | at es cont ai ni ng of medium (10

The {geef is/ @ftqqmqhbﬁ?nsnm/gdmlnfgﬁthvD@R\ @@im igflyepza AcandB viruses without
pnor?agﬁa(tlﬂh)ofmfaﬁ strBR8. ?ﬂg%ﬁaré Ojt ﬁ‘:ﬁ‘&\ndé’@ bh ék’&gllén@CrH&ﬁ—:ﬁ &Jstem for

i Cuntil cell confluence is reached for th
studigg fk prefectien P@feréecbby pgninisterechipduenser aecipes. days of

This bﬂu‘é&' *ﬂﬁfeb@dbted bR éﬁl‘éatcyro? vERSisUrAvakend SBﬁtl\bécélﬁ@éO\é%ﬂngﬂQg or not,

a 1/20 WST-1 cont ai ni ng medi um 1 s added
to re‘iiw@&b%&aéa syBwiosmRey tergpaiatyreyiaadivielesherdeipg d nasab secretions of

ferreﬁéQJhbe’Mg%@Wmdﬂd@uﬁ%ﬁgl%ed upon reduction of WST- 1
viable cells is proportional to the nunber of

The \‘?\F;J&EV\@ ekithis gedeRht wastiRedemenstiate thr alitgcyfoft #e adjuvanted

influehizh dhcdind EGHhpAREd BSER Yl ajr’n'-é?dj%fgd {h&shdy neasuring
t he absorbance of each well at the appropriate

he gRARATR y¥ehe'( 450 nanomaters) The cut-off is defined as
1) prifi&ry @hAY@RRIRdttion of viral shedding in nasal washes after homologous

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

V.2. Experimental design

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

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

heterosubtypic strain H1N1 A/Stockholm/24/90 (4 Log TCIDso/ml). On day 21, ferrets were

injected intramuscularly with a full human dose (500 ug vaccine dose, 15 ug HA/strain) of
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uni nfected control cells - 0.3 OD (0.3 OD corresponds

to +/- 3 St Dev of OD of uninfected control cells). A
w@omsiiooaeo score i s defined when OD i s < cut- of PCERP20061002837

contrast a negative score is defined when OD is >

cut-off. Viral sheddin iters were detern ned
a corftgeaticarn HmérNNewﬁajetgwpﬁ%@@%dﬂw MEgnaeRE997 /r?l9 and

B/SNérﬁdonghwd Fgg RiEE 1 dﬁa%g\éd roﬂldagqudil iRPar¥38 route with an

ferrets re-primng- to Day
honfotyue stpain dhig. A/Rerama/208i#/89 &kt é%@@"?sp{n”ﬁ)ool The
viral clearance was observed on Day 7 Post-primng in
all ferrets. Viral shedding after challenge Viral
Tabimé'ddi ng was measured for 6 ferrets/group fromDay 1

Pres 1 T WO
B e T iagar | over-or 7

titer<. vver observed in feryghgdgggyni zed with

prrval %@'ﬁaﬁ Rl Fib’“‘f!sﬁql devmth = and ARG YN

conpar 0 feri (pw iva

Pl ai n PBS (dl Serence of 1.25/1 .22 @Oétgggol 67/1
G4 ognthy ad wtmﬂlHD% TR BPal S0P PingdHIPAT €d

%o t he IEJO%I N vace G eaik eg%e“tlve y). On D@N/S%@kolﬁﬁ?MQO)

Vi rus vvas det ect ed I n nasal | washes. V. 6. 3Da 0,

|cuagL 1 I | 1 st (HitTtEe .
314A ar (fs%é%{ m%mp% y’i%ﬂ%*ct ed lf '&!gg ﬁ\g
da) 0S -pr| m ng, 22 days /90) Day 0
—posl.r zat.uu and—t4—days Iaiiel
FAnt i ggl utinin antibody |’ters o the F;E%» glm;4
virus|(vaccine and challenge s Pay oWer e

rr nad

etrermhea uouug the—hermaggtutination IHIIUIlIUH test
H'). The principle of the H test is based on the
V. 2ah iPrégdayatioh of precvddcinedommuldtiohs uenza ant | bodi es to

Foreiesi, TP b (0 40 e BBk PO > scr . ver e

PB$i 10sfold ceatentrateidt (pHa 725 %hae wnanfold draxmentraﬂedi iaenNe(llRa}E)a mixture

oo TR REL AR 0 LS AP ERT BREDTRG sk e ggoroonts
pres&rtdn Vm:&rams() abmadatbdvibtwater fheimegliontTheatatergeniniqueanigies reached
are%ﬁe ?ollowm ?5&% 13\%3]1 QO ﬁ'ah& lﬁ{bnr)@qoela?ladl 00ug VES per 1 ml. After 5

min stirring, 154g of each strain H1N1, H3N2 and 17.5ug of B strain are added in

sequence with 10 min stirring between each addition. The formulation is stirred for 15

minutes at room temperature and stored at 4°C if not administered directly.

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

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixtutre
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) is added to water for injection. The detergents quantities reached
are the following: 750ug Tween 80, 110ug Triton X-100 and 100ug VES per 1 ml. After 5
min stirring, 15ug of each strain H1N1, H3N2 and 17.5ug of B strain are added with 10
min stirring between each addition. After 15 min stirring, 250ul of SB62 emulsion
(prepared as in taught in Example 11.1) is added. The formulation is stirred for 15 minutes
at room temperature and stored at 4°C if not administered directly.
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cells were then added and the inhibition of

aggl utination was scored. The titers were expressed as
wo b@oneaipr ocal of the highest dilution of serPoi/EPBDG6/002837

conpl etely inhibitedhemaggl uti nation. As the first

dilution of sera was 1:10, an undetectable |evel was
Fornygletien3:aBivalent seiit inflyersda adjvgnterayth AS03 MR t s are
PB%?E?IZWBIR/ é}brﬁb%‘c@ﬁ (ﬂrléfpf @%e]ﬁdf&\e fid %Bnééﬁ’@éféd? s \QQII Wsteh mixtutre

her hunoral responses tite
containing Biveen oo rian RAOPENd VS auPRRESIHIG DifeatdoLoLE detergents

pres%ﬂ il th‘égﬁr%'iri%? Sa'gt%] YiatBtv?éieWoF fhjtE8A. Phe m%w?d—quzﬂﬂltles reached

unor al response observed af

are t%aﬂgv;ag | EPMefTwWesnad 4 10wa hritoRe- 100 arg 10%a ‘é@S(P&r di) After 5

mmtsﬁlh}ﬁ? ¢8ig %Pleééh NG 'I-ﬂﬂ1§ Hanerdne(1¥)g oSBMBtlaf atd added with 10
S were observed errets i mmuni zed w

th H3N2
min Astiveinga raetweRnueash ediditionh A&sosﬂ%fﬂ"l\sﬁ@mw@%u' of SB62 emulsion
(pre%r%%isasr fﬁq(élii%ﬁ{‘?n H&altn‘pieeﬁ %) FsoaddQG Jﬂl‘?é AialRUe Whred "agélﬁ for 15 min

omn was onl é o served after 1nmuniz
JUSt\M”Ph 2o ahR5KE b MRl fipm & SHERANRICAGPToRRTES S §aited"in Example

11.3. 20T RItnBifhtivh ﬁshstﬁé%?fopﬂsA@H@é&@#r&dﬁ@ten%&%@dmﬁ%md at 4°C if
i mruni zation with Trivalent Split Plain). A boost of

not adipisierRB dépeli fic H titers was observed in ferrets
i mmuni zed with the heterol ogous st rain A/ Panama H3N2

and chal l enged with A/ Wom ng pected an
Rergaskit haaehtfermuiationo RBSoHbigY %95‘&?'[‘%@% is %‘#gdht@tr%?‘%h sgienisity and
is 1658 LROGrEREH thE find WoRind. PROPASEME s MIClaaBaTo fRRAithé Gargeted
H titers in ferrets inmunized with A/ Panama H3N2
voluge-uvant ed wi th ASO3 and ASO3+MPL. V.6.4. Concl usion
of this experinent As expected, a boost of anti-H3N2
H titers was observed after heterol ogous chal |l enge
V.2 -gHtsy(bakled8Li t uati on after honol ogous chal | enge
(no boost). However, simlar protection (viral
sheddi ng) was observed after heterol ogous and
Tablgyd®| ogous chal | enge. Example VI - Pre-clinical

Rea¥ahuari onmﬁ&p@ﬂdtuvant €d and Lgafblevopd €d I nd | UBRZAysis
vacci nes in 7Bl /6 prinmed mce
. method

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

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

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

In= Individual / Po= Pool

V.3. Results
A schematic representation of the results is given in Figure 10 and Figure 11.

V.3.1. Temperature monitoring
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VI. 1. Experinental design and objective Significant
hi gher CD4 T cell responses were observed, in
waEEboe@EIu- 001 clinical study (see Exanple |I1BCT/EP2006/002837
Trivalent Flu Split ASO3 conpared to Fluarix Plain
(un-adjuvanted). No difference was observed for both
Indiv2iéal Tercmsratugndeisumonitered wigphedweshitaieand by tgdeleqstry

recogcinc@ Pasccg%ﬁ]g% gﬁ’f Sfocé@ite td@ta%{@c#1 ﬁﬁ&errl 239 oAl FFnﬁléhté W@l@&técﬁed

responses bserved in hu
and Refurbished @nty, net\m@ahpmtlp@g@s\pgg‘ontr@edst%%hb@‘ﬁr@rplmment in the

mtrak%@@ﬁ?@%%w aﬁ AR fEndlY w%% llﬂgwépellf hdﬁ§Q§ moéln@@ lchge during these

ared to aln.
mea@ummtlgroup Femal e C57BI /6 m ce (15 m cel/ group)

Tenﬁgﬁﬂur@l antg’%ﬁ#ﬁot’éﬁrfﬁ)rﬁghayé‘ﬁ% éﬂa‘ﬂghd@urttﬁiﬁ da0$ Pbst challlenge every

%roups test were: - Trivalent Spli
15 nithaties and Bniavalagathaspeen caggated bymig-geynressiis fiom baseline to

basﬁ@@%" Nglt%m@p??r%r‘e%hﬁﬁ/ﬁ?n p{%t’@%@% Nrékts Go 1ho +3 days are

stral ns whol e i nacti vated HIN1
showw Jastth Eifh@esslis droap/2de +3idaxe am ey / 5/ 97,

Pos?é@%?%%é Zﬁe%ﬁ)cf b&Hy %?r)lbe?é%urerﬂﬂkﬁo%h%d'dﬂeﬁ ﬁﬁrﬁdnlzatlon W|th

Trival ent spli

trivaggat enltjmlaatm QOFB% Nmpeelﬁwﬂ@@@fteggnmw%mg%ﬁgyaﬁ?@ﬁpm
adj@gmea ,q_{%](%dwgcff,_ee groups below). VI. 1.2.

reparati on e vaccine formul ations In each
formul ation, PBS 10 fold concentrated is added to

V3?egﬁ:$ Shggé,ggméarg 1apd is 1 fold concentrated in the
volune is calculated to reach the

Virat titrajion e nesal washessyas perfaringd |08 apmgisiper group.

The(rl'élgglaﬂéél‘\\ééWe?@k;eﬁ&rﬁte@ﬂy%h%st@atbﬁ‘?ﬁ 551QQ>f PR inBBH Addtrils in

concentra when one fold concentrat ed
awake aninals. é@eancpﬁwat@névaécsﬁtl%ﬁteﬁ WP Relddishand pregadghtoyea

con%ré@ﬁBb%’?ﬂﬂJe es taking into account the detergents

esent in ralns are added to water

Al naspbeﬁmnjes wereefirgfeateriieyiliarad Huegh $RiB X fﬂfeésct?@ataé}fe remgve any
baclePial DMtdHinatlor? 50T dM&RAI t8R-fold LM Iof hashl Wadhés R8@ transferred

to microtiter plates containing 50 pl of medium (10 wells/dilution). 100ul of MDCK cells
(2.4 x 10° cells/ml) were then added to each well and incubated at 35°C until cell
confluence is reached for the control cells, e.g. for 5-7days. After 6-7 days of incubation,
the culture medium is gently removed and 100 pl of a 1/20 WST-1 containing medium is
added and incubated for another 18 hrs.

The intensity of the yellow formazan dye produced upon reduction of WST-1 by viable
cells is proportional to the number of viable cells present in the well at the end of the viral
titration assay and is quantified by measuring the absorbance of each well at the
appropriate wavelength (450 nanometers). The cut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD correspond to +/- 3 StDev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and
Muench” and expressed as Log TCID50/m.
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100 ng VES per 1 m After 5 min stirring, 15ng of each
strain HIN1 , H3N2 and B are added with 10 mn

W@ iosnoagy bet ween each additi on. The fornul at i BET/EB2006/002837
stirred for 15 mnutes at roomtenperature and stored

Lofer b losiMa i therisr Fashcualoase Wit TBraeniatahadmented wit
ASASBASPBEVIED cbmbdredan TemiiemtSyit PRl of. PBIVTER HoRchirl dect was

i e A o oriared o Sudhalie (<Pe S0 kot alapos). Statstica
sigaificancatcotlienot bt éeemingd pue se e [bw nleBbif aHiMals pef group.

added to water for injection. The detergents
quantities reached are the follow ng: 750 ng Tween 80,

V.33 clUsioh aifi thé-ebBrimpeat 100 ng VES per 1 m. After 5

. i rring.. 15 f each strain HINI , H3N2 and B ,
byl BBore S B S ER Aseovech Bu es wi
ASP3 beASASHMPI campaned nythe2Balkht Split BBAHR fee M 35dt@ihs (at least 2-fold

.as . I n Exanple 11.1) is added. The
for%%ﬁjm Faérﬁslléa@%ﬁ% PB%Bng?{E%L' m nutes at room
AS@BambAS08+ Pk fatnetatives! siadwetiddetl beafitas! rnmk $F Brodsttive efficacy in

R

Postehgliempe abe tpostf ted hurasrafrgsbaitse was 0béctidd Bler TM@RIhization with

. i t - . S (Quaptities taking into
Tm%%@é%&’ft %%ﬂ‘ﬁégﬁ'ﬁgﬁog?%ﬁ“?ﬁw% the strains) is

added to water for injection. The detergents
SECHBURBY & RelctBR AT CALTodASS QY P WTS: demonstrats
new formiilatipn teSted of each strain HIN1L, H3N2 and B are

added with 10 mn stirring between each addition.

After 15 mn stirring, 250 m of SB62 enul sion
V.4 Ratipwiedndobjextiges i n Exanple 11.1) is added. The

m xture is stirred again for 15 mn just prior

addi tion of 25ng of MPL. The fornulation is stirred
Thig gfudyl Bvestigatedshaefficacynoftvaripesr Bivalent 8pht vaitaines] adjuv4fiel bor not,

i 0] ' . l, .. 1.3. d- :
o 01 068 SR 5t e ol bl sy
shegdlingrirchasateeomgions lbfimmesrtizad férrds\stepa SletdromyuEahbMhge.
They were tested in pools/group. VI.2. Results

V.5. Experimental design

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

*  Fluarix

Trivalent Split AS03

Trivalent Split ASO3+MPL

* PBS

Ferrets were primed on day 0 with heterosubtypic strain H1N1 A/Stockholm/24/90 (4 Log

*

*

TCIDso/ml). On day 21, ferrets were injected intramuscularly with a full human dose (500
Mg vaccine dose, 15 pg HA/strain) of a combination of H1IN1 A/New Caledonia/20/99,
H3N2 A/Panama/2007/99 and B/Shangdong/7/97 (17.5 ug HA). Ferrets were then
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Condi tions that showed hi gher frequencies of CD4 and

CD8+ T cells, as well as | ower background, were
waledoenmiined by using C57BI/ 6 prined mce and wWhOi/BP2006/002837

inactivated virus 1 ng/m as re-stimnulating antigen.

Results are shown in Figure 15 (CD4 T-cell responses)
chaliengedronday fdebylistrangsel rpLisayith area?ieri%é?fypwrﬁmtfﬁ?é%?e
le to induce: Hogher CD4 T
5 Pﬁﬁéléé/gg%geﬁ or ggjl%%mASOB conpared to Split Plain,
as observed in humans. H gher CD4 T cell responses
6“@55@&4 it ASO3+MPL conpared to Split Plain. Simlar
T cell responses between Split Plain and Split
A smtlca@,pr@wﬁawf the regHiSIS glvewré RlgUrSo T2 ARG Idrwsd 3T
cell responses for ASO3+MPL conpared to Split ASO3 or
Spl it Plain Exanple VI1 - Pre-clinical evaluation of
Tempaiaiye SNt uvant ed split and subunit

Indlblﬁﬁél%r'?\é@ra‘t’lﬁé We?@&ohﬁor@@mh/ﬂ% ﬁéﬁs@mﬁéﬁs%@ b thdtelemetry
terol ogous strains i mental desjign and

rec«amjn@cf\ll ety werez:@nﬁckm g%fef@mhqd gef p ﬁeé'sf;?dih@ée" Wes e
perféprﬁ&ﬂ Bf sl b&o@(ﬁb@érﬁéhﬁhr@% igtrAgekitonleadavily. AlSaimEDs g e
Trivalent Flu Split ASO3 conpared to Fluarix
mdlwpaally *(qylﬁe%wi%%@&ﬁdurms tmqefrg?%qwg%m § observed for
both CD8 T cell and hunoral responses between these

t wo ? oups. An ani mal nodel reproducing simlar immune
Thepﬁeéwﬂ(gigut’%é?? ¥0¥ehgled i n humans was devel oped by

-A H@h%néﬁm;%hb& SHeCRo 0B btvdriaisheeiel agsug thé pamihg: The
ICS (1ntracellular cytokine stai nh&%’ t he

basﬁlﬁﬁ%ﬁe{ﬁﬁdatf’lb@rh'g%er petore PrRRgWamatias Py i vat ed whol e

- Dé/épﬁté $he Hi Eﬁ? vm%ﬁﬂ tH@§o<§2ﬂeﬁWﬂr@ ) b@al@Mas bﬁb}%@é@ed Post-
i nduced d axoS

chalienge m\ﬁ%r&*? H@ww%w& E{Bﬁ»)(s?/ﬁ\fér?é?arg Tgvélggﬁ'mnlt %{b &/q‘»]f@rrets) and

Trivafdht BAIR aijuvastet r\)\ﬁ*th &Lsc@ok(zle"rbbret@,y I\V&ﬁﬂ)éakaﬁasl Sisefddd after
response _obtained wt hese_ vacci ne@ ekg}rﬁuvant ed with

'mmgm@tl% Mith GyglenbEolt P%‘H%’ﬂtﬁ% WitBiAS03H lefficsi on
- ASGH sbeRtd toBdless\Bificiert tHan ASERNRINhG ARt Heterologous strains in terms

of fever prevention. We cannot conclude the possibility that difference between adjuvant

is due to different level in pre-challenge antibody levels.

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

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

All nasal samples were first sterile filtered through Spin X filters (Costar) to remove any
bacterial contamination. 50 pl of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 ul of medium (10 wells/dilution). 100ul of MDCK cells
(2.4 x 10° cells/ml) were then added to each well and incubated at 35°C until cell
confluence is reached for the control cells, e.g. for 5-7days. After 6-7 days of incubation,
the culture medium is gently removed and 100 pl of a 1/20 WST-1 containing medium is
added and incubated for another 18 hrs.
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Femal e C57BI/6 mce (24 m ce/group) aged 6-8 weeks
were obtained from Harlan Horst, Netherland. Mce were
w@eooagah1int r anasal |y on day O with het er osubt yptTYEP2006/002837
strains (5 nmg HA whol e formal dehyde inactivated HLNL
Al Johnannesbur g/ 82/ 96, H3N2 A/ Sydney/ 5/ 97,
TheBniansity of/te geliow formakap d¥e prodused wapia rqdsicien @fgVST-1 by viable

colt BTG 1 gl 1 8 fte e LY o o vl
titraibmpssayrandds avantified by g@@sgmrmbg abporpamtecalzach welaj the

app-ll—%ﬁ’afe \ﬁg%el?rgg{NN @iéo)hanor?é\(e%)oﬁih‘&@& -Afis %éf?rﬁé& aefleidb b&age of

Pr'eparati on of the vaccine

uninfeetad cantra selisr =P (BA QI cangsrands fo-1/n3 whPey obRil iupinfected
confr@l| &eﬂg) EWNdsiive %@&@ﬁ@&’effn% e resh tsh@cutftﬁ'f Qﬂi iR¢Bhirsd %dwegatlve

I nstructi on | et cont ai ned Chi ron Behr

SCOFEI IQMGfW%d:Wh%O%P@Ut-PﬁrV'rﬁhP%%qq'M'te@B’V%? ﬁ@t%m"@ritbm Beed and
Mud¥dn®a ﬁ&‘gxﬁggse‘t‘!% ¥y PEDSbAkIat e. 2H2O0 are mi xed toget her

and the volune 1s adjusted to 200m . 470ng of Tween 80

is mxed wwth 94.47m of this buffer and this m xture

V,@%;,g@d,},%glﬁé}sﬁpw d on A". The oil rrixture is prepared by
squal ene and 470 of Span 85 under

VWGI*(ﬁQ‘?Qé%”Q:WQSE melaswgd fasdi2fedrefs fram @ax hERe-REMEY- {oPené Fost-

pnn‘ﬁhétﬂ’éﬁlﬁﬁ% é)tb‘?esfsba‘m ddl ume obtained is 100 m . The
re 1s then first passed trough a 18Gx 1 Vz needl e

Theaml P'@a'taﬁéﬁ wag obseivechen My @ ast-erpinaun all &sretsf r om
Mcrofluidics) in tw sanples to reduce the size of
the oil dropplets. When a particle size around 150nm

Virgl shepdling aféar ohalenggch, the 2 sanples are pool ed and

Virdl %héddﬂge\ﬁag Hwegs@rem?@rfﬂ #eFrst/gré’upzfr@M Qfa@/gﬁPr‘éE@iélléﬁ%elﬁbm Post-
with a polydispersity of 0.10 is obtained for t

Chaﬂ@iaﬂeed sanpl e at TO and of 145 nmwith a

Tw® by SRhaNdne OdtattbiCfilyfidricaftt IBREE kal SlePd @Gl‘é Hseffed i ln ferrets

This size i s obtai ned usi ng .t he Zetasizer

NP, TS SoHEIPN SN ASAATARO It SaDpied 1o errets

|mnhlﬁﬁz%fm51\/ V\Mh( Z\@ﬂ*n%(!%%é litFB2n BAY CE RHMRAEHES)of 1:25/ RS logRPYEN67/1.64
eta

log with adjuvanted groups RSO3/ AS03+MPL compared to the Plain vaccine,

respectively).

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

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

immunization and 14 days post-challenge.

Anti-Hemagglutinin antibody titers to the H3N2 influenza virus (vaccine and challenge
strains) were determined using the hemagglutination inhibition test (HI). The principle of
the HI test is based on the ability of specific anti-Influenza antibodies to inhibit
hemagglutination of chicken red blood cells (RBC) by influenza virus hemagglutinin (HA).
Sera were first treated with a 25% neuraminidase solution (RDE) and were heat-
inactivated to remove non-specific inhibitors. After pre-treatment, two-fold dilutions of sera
were incubated with 4 hemagglutination units of each influenza strain. Chicken red blood
cells were then added and the inhibition of agglutination was scored. The titers were
expressed as the reciprocal of the highest dilution of serum that completely inhibited
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adJUMantsd@!lthg’ﬁ% anded$PBHIPLE5 ng/ M Triton X-100 and 50
my/m VES, is added to water for injection. After 5
mn stirrin 15ng of each strain HIN1 , H3N2 and B
V.6.Ar Gonglusion fithis experimentstirri ng bet ween each addition.
As &gg&gd lég&Bs‘P oﬁéhtf HB09 HI BafyWva®bbseBR &FtBi heiepslogsus challenge

formulation is stirred for 15
compared to the situation after homologous challenge (no boost).

However, similar protection (viral shedding) was observed after heterologous and

homologous challenge.

Example VI — Pre-clinical evaluation of adjuvanted and unadjuvanted influenza

vaccines in C57BIl/6 primed mice

VI.1. Experimental design and objective

Significant higher CD4 T cell responses were observed, in Explo-Flu-001 clinical study -

(see Example IIl), for Trivalent Flu Split ASO3 compared to Fluarix Plain (un-adjuvanted).
No difference was observed for both CD8 T cell and humoral responses between these
two groups.
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m nutes and stored at 4C if not adm nistered directly.

Fornmul ation for group 4. for 1 m: PBS 10 fold
weoverotii@t ed (pH 7.4 when one fol d concent r at BG)/ER®06/002837

well as a m xture containing Tween 80, Triton X-100

and VES (quantities taking into account the detergents
The)PEPEsR W?ﬁ tq $pled readayts totindyce e mice S Cserenses thas

obééfrve'%mﬁ hﬁE{ams ﬁéﬁ’ﬁ&fl‘arﬁpthe%rﬁ@em/asﬁblshaw rﬁ@hje@@l\,ﬂrﬂgsp%gses in mice

is ad to water for injection. After
by H$'ﬂ9 §pl'tr4$%or895%8%*f+'vé°&c¢pr§ﬁara¢Fpmmfla'n-ewz and B are
added with 10 mn stirring between each addition.
Af ter 15 mn stirring, 250m of SB62 enulsion is
V. ure is stirred again for 15 nmin just

FerﬁbleQI57@WG'rﬁlb@g151hc&@P&|ﬁ?fa &Pb-8 Wekks vilr@vb@ide@Mrdn$ Harlan Horst,
stirred m nut es ang stored at 4C if not

Nethrand- e osyngitpEed Were: For nul ation for group 5. for 1

- NhrivalBAtSlit pelinime of PBS and Fl uAd(tm)/ Gri pguard(tm
rcial vaccine) vaccine are m xed. The

- C'%'r"ﬁ'ﬁf”a%ﬁ"lﬁﬁs% stirred for 15 minutes and stored at 4C

- |'|frlvg|@htgg§1msoatmp§d directly. Formulation for group 6:
3%%1 . 250m of PBS nod pH 7.4 are added to a 500m

) of Aggripal (tm (comrercial vaccine). After 15mn

M.ct@thtrrélpﬂmed%% mﬁntfﬁﬁ’ﬁardsﬁb@ﬁggﬁalhﬁi(@ gmdwmwfa@tnwed H1N1
0

AP b ot R sy 5T, BB ASe: O dey 26, misecrsre

lnje%féﬂi |ﬁtrérh@§buﬁaﬁ'ly4\£ﬁh|1f5 pgﬁmmamnséﬁn Wr\réwceaédmhualzo/gg
ornmu :
A/F’ra@a@ﬁ/@&&ﬁaéf%haﬁeﬁ?@ggf/%rﬁlﬁm Pga%ia\sﬁéﬁeq @ea gwsmeloaese
of Aggri pal (tm (commercial vaccine). After 15mn
50 2 i s _added (prepared according
V.14 Rrgpanatie % Beyaeclaeforprlations { he scal ed- up

In erfycawﬁm:ameh Pﬁgf@a cbﬂ?(%enﬂfé%gt@ﬁdUeﬂﬂl@QdachTB?omm and i s 1 fold
or nISSII‘I‘ or m es and s

coreniRlpd bF S Blusts FEPoiyrgE sitaltARH PoRaTURe girgaisdclume.
Splft@ﬁvalenﬁbla&ﬁ@ﬁiaoﬁfva‘z?ts) rm?SDH 7. :1 are addegOEnO af 500(/)\/m

er mn sti ng, Q as
Fortiiandd’e opbaoppSs bt sadkehiied bt uhana fos Cpicontratea)
as Well &8 8 ehixtbrs donating raeed sel Tritén X100aindagns (juaheieddaking into
accounﬁﬁe dgtergents present in the strains) are added to water for injection. The

detergents quantities reached are the following: 750ug Tween 80, 110ug Triton X-100 and
100ug VES per 1 ml After 5 min stirring, 15ug of each strain H1N1, H3N2 and B are
added with 10 min stirring between each addition. The formulation is stirred for 15 minutes
at room temperature and stored at 4°C if not administered directly.
Split trivalent adjuvanted with the oil-in-water emulsion adjuvant AS03:
PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) is added to water for injection. The detergents quantities reached
are the following: 750ug Tween 80, 110ug Triton X-100 and 100ug VES per 1 ml. After 5
min stirring, 15ug of each strain H1N1, H3N2 and B are added with 10 min stirring
between each addition. After 15 min stirring, 250ul of SB62 emulsion (prepared as taught
in Example 11.1) is added. The formulation is stirred for 15 minutes at room temperature
and stored at 4°C if not administered directly.
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Formul ation for group 9: for 1 m: Equal volunme of PBS
nmod pH 7.4 and Aggri pal are m xed. The formulation is

wa@rioenedid or 15 mnutes and stored at 4C i f noPCT/EP2006/002837
adm nistered directly. VII. 1.3. Read-outs (Table 40
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j ity ioRat i i nhi bi t4~0 i Vi i nst
are {oiue: 7BR0E THloth 807 A Lk RuflopdhcEfddubiels B2 A afer 5
min astifrimg| <5pe rof grach psteain BEN11413N2 end iBhviereaadded with 10 min stirring
het er im . - i mouni i
e SRR Y T SRl PRy BB U e e
in Exan@e 8. \Wssaduede T veethixidireds stirraduagairsfior dm min fast pripreddiion of 25ug
] (g i NS, +Si .l ' o i
o P HE TPl o8 B ABMS g Bbedld bt ol A o
not Bimihistarediiractly.er s wer e observed for Fluad conpared to
Aggripal OWNfor the 3 strains No difference was

observed between Fluarix and Aggripal for HLN1 and B
V918t ReadoutsFor the 3 strains, statistically significant

CMlzyggf}/?{s (}oﬂs_-%%ﬁéééa%’ﬁ[m%pﬂ}gi ryed when the Flu vaccine

1 : .
I subuni S uvarited with ASO3 with or
PBM@G< noratpriviet nicenpareehirvesteché dpyapestifnonuniagiiomdhey were tested in
' s were statistically significant higher for the
poo'l%}lgh&{?acci ne (Split or subunit) adjuvanted with OV
conpared to the Flu vaccine plain only for the
vi2PRWY@gE ng strain. VI1.2.2. Cell-nediated immune
response (I CS at day 7 post inmmunization)

Conditions that showed higher frequencies of CD4 and CD8+ T cells, as well as lower

background, were determined by using C57BI/6 primed mice and whole inactivated virus

1 ug/ml as re-stimulating antigen. Results are shown in Figure 15 (CD4 T-cell responses)

and in Figure 16 (CD8 T-cell response).

With these conditions, it was possible to induce:

e Higher CD4 T cell responses for Split AS03 compared to Split Plain, as observed in
humans.

e Higher CD4 T cell responses for Split ASO3+MPL compared to Split Plain.

e Similar CD8 T cell responses between Split Plain and Split AS03, as observed in
humans. ‘

e Trend for higher CD8 T cell responses for AS03+MPL compared to Split AS03 or Spilit

Plain
Example VIl — Pre-clinical evaluation of adjuvanted and unadjuvanted split and sub-
unit influenza vaccines in C57BI/6 mice primed with heterologous strains

VIL.1. Experimental design and objective
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CD4 T cell responses - Figure 17 upper part PBMCs from
24 m ce per group were harvested at Day 7

we@e®bA0muNi zati on and tested in one pool / gr oURCT/EP2006/002837
Inactivated trivalent whole viruses ( 1ng/m) were
used as re-stinulating antigen. Results are shown in
Figure 17 upper part. In ternms of Flu whole
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in turn superior to the result obtained with the plain
WQ,geHPhe. This trend was observed both for the split or

AntdmEURIGAEL repREdtic sﬁmlaW‘rﬁh@H@rpréfh@s HRINBbR N in humans was
Pl ain, ASO3 or ASO3+MPL), the split vaccine induced
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Th$ @}éar ation section) seened to induce sim

Qeswpe o ?Wrﬁt%@?‘ﬁk rgspanse '“Quceﬂ&Y@J@WP%%hK"”e
corﬂ'mbk(ﬁdll? @Va@bﬁd édllﬁmlr@r(F-ﬁthWb @é}%usSQ'sHBdn‘ﬁ%%é' iNElChiron's vaccine

n,% +T cel |l responses than the
Flupg M'@!'a% t%‘BM'hr%SPBWre @b{aw with diase veesines adiyanted with AS03,

or A803+MPIS oA fditer oil fin-Akte? etn(idid\EdjuRat IOWBMCs from 24
mce per group were harvested at Day 7

Post -i muni zati on and tested in one pool/group.
ViLhmadtdataeetbrbug val ent whol e viruses ( 1ng/m) vvere

t I ntigen. In terns of Flu wh
Ferypie e BUB Fige (2AamBYar pb PReS Sxbraske iage ppamed fTorp fatan Horst
Ne’t{liiﬁﬂzt\'hcﬂWlé&k\WB|6é5;%rfn'l_éc9lﬂlfr@na]sZ\II)L @N\@éy DW thneterddidtypid stFéclrﬁs @&fug HA

is experimen

t eI h due to the
Wh RS FeCiem KO T EHoR PSSR BI85, LG Ayehey/5/97,
B/r@rrmum94) f@mayezg thigd %r@lﬁj&te‘dl |ﬁtré$ﬁ>§scma¢|9 Iithr€s PQ PEBrivalent

SP“@@%’&F 503%%&5%8@ '?‘ﬁfg% %%&SE@'O:‘/?@O%PIQM ragjuvanted

(see groups in Table 39 below).

Table 39
Gr | Antigen / Formulation Other treatment
1 | Trivalent split* / Plain (un-adjuvanted) = Fluarix™ | Heterologous priming DO
2 Trivalent split* / OW Heterologous priming DO
3 Trivalent split* / AS03 Heterologous priming DO
4 Trivalent split* / AS03+MPL (2.5 ug per dose) Heterologous priming DO
5 | Gripguard (= Fluad ™) = sub-unit in an oil-in-water | Heterologous priming DO
emulsion
6 | Aggripal ™ (sub-unit) / AS03 Heterologous priming DO
7 | Aggripal ™ (sub-unit) / ASO3+MPL (2.5 ug per | Heterologous priming DO
dose)
8 | Aggripal ™ (sub-unit) / OW** Heterologous priming DO
9 | Aggripal ™ (sub-unit) Heterologous priming DO
10 | PBS Heterologous priming DO
* Fluarix ™

**OW produced as explained in the section below

VIl.1.2. Preparation of the vaccine formulations
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VII1.3. Summary of results and concl usi onsThe foll ow ng
results were obtained: 1) Flu-specific CD4+ T cells
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M.d*dﬂmzﬁés‘)bm s s‘éh@!&édohé@ﬁ!éﬁh@@i%é of tebil dioppleRNPEEnt N pdrticle size

un| Va L ne e u
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| nces opse wee an | °C

Sarpplg o, TDRDO B 88 Wik 2 CRH e B0, aSres fagirs Sttyhog at 4°C

Thibisideers B¥ined usig trfeemaﬂg@r Boo0Hs (fgarﬁmhalwrﬁﬁ%ﬂwthe followmg
g rr%are to Split/ASO3 or Split Plain. 3) For a sane
tecraj: VRASUARY f or the 3 strains, sinilar H titers were

é{%ﬁ-ﬁ, ?ﬁ H‘%3§HP-P fa%@@l% e and the split vaccine.
the 38

trains, atlstlcally significant higher

tlvas@mbwwrm mbtsaev:ﬁd)omhsn the Flu vaccine (subunit or
it) was adjuvanted with ASO3 or ASO3+MPL conpared
T%Paitﬁ'@dﬁlgbt defectedat Y {ZatapfPHacci ne OW > Flu vacci ne

| y the AAWom ng strain). Exanple VIl -
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y@ahtonNatifoniativ detrmMatGombptiaided, a split influenza
antigen preparation and ASO3 with or w thout
- number: 3 consecutive measurements,

- z-average diameter: by cumulants analysis

Formulation for group 1 ( for 1 ml):

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) to reach a final concentration of 375 ug/ml Tween 80, 55 ug/ml
Triton X-100 and 50 pug/ml VES, are added to water for injection. After 5 min stirring, 15ug
of each strain H1IN1, H3N2 and B are added with 10 min stirring between each addition.
The formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 2 ( for 1 ml):

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) to reach a final concentration of 375 ug/ml Tween 80, 55 ug/mi
Triton X-100 and 50 pg/ml VES, is added to water for injection. After 5 min stirring, 15ug
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MPL adj uvant VIII1. 1. Study design A phase |, open,
random sed, controlled study in an elderly popul ati on
w@owd/1a0ier 65 years (> 65 years-old) in order POI/EP2006/002837

eval uate the reactogenicity and the i mmunogenicity of
icals influenza candi date
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of Gigh MR 1PEE SN e B ST Py iy i rsoiaciyigas sach additon.
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(HIND), A/ Neyv OC%J [ for %l?é)& H3N2) and B/ Jiangsu/1
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preerf ST RGN Ry GATEA (T PENTTRU a3 SR e 82 55 noim
Tritom Xl 00yarel 50 gg/aayas ad added t0fwaeDior injddtibedaftat BEmin stirring, 15ug

of e%g%gf’;ﬂ}ﬁl_l-)ﬁ ng gﬁda gbg ant @?r%?@eéwe@meach addition.

AfteE &mmih fstlirlng I50u1 bh6B62 Ieﬁﬁnﬁidmataelde@ IOWHet mixturé @stirred again for 15

RS e

at 4f®|d rmaamnmstérhedmecttly\/e i ngredients used in formul ation
Forr%Lla[‘/B/?fo?%%@'fom buarix(tm/a-Rx.

Equal volume of PBS and FIuAd™/Gripguard™ (commercial vaccine) vaccine are mixed.
The formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 6: for 1 mi:

250ul of PBS mod pH 7.4 are added to a 500ul dose of Aggripal™ (commercial vaccine).
After 15min stirring, 250l of SB62 is added (prepared according to the methodoly
detailed for the scaled-up production). The formulation is stirred for 15 minutes and stored
at 4°C if not administered directly.

Formulation for group 7: for 1 mi:

PBS mod pH 7.4 (to reach a final volume of 1ml) is added to a 500 pl dose of Aggripal™
(commercial vaccine). After 15min stirring, 250ul of SB62 is added (prepared according to
the methodoly detailed for the scaled-up production). 25ug of MPL are then added. The
formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 8: for 1 mi:
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ASO3 adj uvant ed vacci ne:

The AS03- adj uvanted influenza

candi date vaccine is a 2 conponents vacci ne consi sting
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ﬁa@? $@nnfnr influenza vaccine is identical to that

In-rl@@wduaidHOH Prabl e 45 (see Exanple X) except for the

i nfluenza strains. Both vacci nes were given

i | TN end- poi nts and
CMrI EQ%MFI?B éH4YCD%[JILeg/ I?Q/IGQQM mné%ﬂat gqtg]éet erm ne which
PBMgiiont&h micelrapp wietd barvesiedé days pestiromunizatioroand tested in

adidygnted with ASO3, or ASO3+MPL versus the
podiEiyrevp!

composi tion without any adjuvant has the strongest

i mmunostimul ating activity on CD4- and CD8- nedi at ed
ViLe"Badlikeyy of individuals vaccinated with influenza

anti gens.

VIL.2.1. Humoral immunity

Haemagglutination inhibition activity against the 3 vaccine strains was detected in sera
from 24 animals per group at Day 14 after intranasal heterologous priming and at Day 16
Post-immunization.

For the 3 strains and for all groups, a boost of Hi titers was observed after immunization.

* For a same adjuvant and for the 3 strains, similar H! titers were induced by the subunit
vaccine and the Split vaccine.

» Similar HI titers were observed for Fluad compared to Aggripal OW for the 3 strains

* No difference was observed between Fluarix and Aggripal for HIN1 and B strains.
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VIIl. 3.1 . CM end points and results Cbserved
variable At days 0 and 2 1: frequency of
W@ i0ekomes positive CD4/ CD8 cells per 106 into BCT/EP2006/002837
di fferent cytokines. Each test quantif: Ies t he response
of / ol of 3 .follow ng antigens
) FRE\W% abRi ﬁtag?ﬂqab\éﬁ' 'Sﬂ'?trﬁgtéﬁﬁt HlgERrsIvaieglpesyRd Waen the Flu
vadoiiel (8plit oraubaii) esis aNivegRA-HPeESd3 witlCBankb ERPTcaifbared to the
ponse expressed into the 5 different tests: (a)
pla'@gﬁ'i’ga ducing at | east two different cytokines

I-(lCdEé&Lwefé_-sihtlshd-'aNg mgﬁfﬂ%ﬁ) I'(lé]")erClBHtﬁe FI@dreting gpht or subunit)
t oki ne TNFa,

, d L-2,
aclip e T OBy BitTed R e Laedi e bt i o iy i stin.
(CD40L TNFa, IFNg) (d) cells produm ng at | east |FNg
| L TNF

CD@MHUreMBNgésAﬁ@IuyesﬂSup;ﬁertdaﬂ CM responseoI Thﬁ C{\/I
T t or .
PBERREL 2t (Rt eurs P et 7 i By e and lested in
oneTpbatigpdupc wase:svae@ tridtaiem) wiholer ﬁaﬁem g eugMRY mt(e%ras@u Bﬁ%drggﬁlfnulatmg
i_nat.,i on t eac t i mepoi nt y y

an@%}lge%ﬁ%ﬂe setbocYW 'gﬁong%ﬂ? &k edoni a, Wom ng and
In tdinzngfsftiu aundiet fireisspotiticl cmmﬂheel@ etpieissing ML-28 IANRY B8 bothXytokines
E o4 6 tatistics in individual difference
( '&oa?‘%s gﬁ At r%tzm nt (POST-PRE) responses for each

‘tac@Baadjorangr shgverh theeaae ardndgas) padviash obsetidd eERMiple Vl)

CYA W SEIREH S G U e BB v

I\Ievwmtatmdpjalna/acvmenﬂmg trethid awegs obsenbdt bsth Footheodplit BE the subunit
st rv%'caﬁeCDS T-cell response to New Cal edonia, Wom ng,

Ji angsu and the pool of the 3

2. Whatever the formulation (Plain, AS03 or AS03+MPL), the split vaccine induced a

higher CD4+ T cell responses than the subunit vaccine.

3. Fluad (subunit + oil-in-water emulsion OW — see preparation section) seemed to
induce similar frequencies than Fluarix Plain.

4. Formulations Trivalent Split/AS03 or Trivalent Split/ASO3+MPL induced higher
CD4+T cell responses than the formulation subunit/oil-in-water emulsion OW.

CD8 T cell responses —~ Figure 17 lower part

PBMCs from 24 mice per group were harvested at Day 7 Post-immunization and tested in
one pool/group. Inactivated trivalent whole viruses (1ug/ml) were used as re-stimulating
antigen.

In terms of Flu whole virus-specific CD8+ T cells expressing IL-2, IFN-y or both cytokines
(Figure 17 lower part):

* The cut-off of this experiment was relatively high due to the high background observed
for the PBS negative control group.

* However higher specific CD8 T cell responses were observed for mice immunized with
Trivalent Split/AS03+MPL compared to other vaccine formulations.

VII.3. Summary of results and conclusions
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strains (d) A non-paranetric test (Kruskall-Wallis

test) was used to conpare the |ocation differences
wheiwaerla he 3 groups and the statistical p-vaPCUBERRS6/002837

cal cul ated for each antigen at each 5 different

cytokines. (e) A WIlcoxon test were use to test

pai rw se conparison of 2 groups respectively between
Theml@WmWLWQf@robwelﬂl uarix, Flu ASO3+MPL versus Flu

1) Ftﬁ%onﬁ@ Eozlur @ecﬁg%b}’a‘?ﬁcf%‘@ IBSU:?JD&K/ Z hdst ALr’J1m§:'1|95’t|ofn' S‘F\?Q/‘ég

tests were two-ta val ues | ess
0. Sanilgsrespoppes Welieadtaisedsion Flua icoaipRieddp grhiarixc ant

M trhe %dﬁwar@% forfnt tubﬁ o E@h&ﬁW@ﬁ%&% @ﬁgﬁﬁd to the un-

frequency of cytoki ne S)-posrtiv
wi BfHvaRted vagsineg bothoipr the: aplit inflysnzsopadcine (as. obEeegddm diymans)

of 2N draRe sﬁ!ﬁlﬁﬁt’ (il rl%éﬁc‘ﬂey(ﬂ‘%h[ﬁé‘sﬁ%ﬁéd iy ocy{H%% The oil-in-water

frequency of anti n speci

s e@Meisiafgadidvang spRigsnaiéadewith Mérl f(gfpuméhand 9) gave higher
VaFe%PBﬁ’éésQﬂargfh@Hﬂqn %Eé?%‘?ﬁh@léﬁ@dj%rﬁhs()@%ro%s Q%Y]d %i

t
3i Ahgreus eaagfplﬁﬁagfa:a?fygfﬂ% Chhregnonses wih Snﬂﬂl&ﬁaﬁﬂMBL ICDmpared to

( bspfeamvar FRard g, difference in the frequency of
ant | gen- speC|f| c CD4 T-1ynphocytes between the 3
4r HOp TesRONEEs dRHged\RY Ithés splifsvaccifel wgrey lipesdorwior thel easponses

t h@ﬁaﬂe@@ltﬁﬁh”e Wﬁlt%é@h@@b%a?&s?r%h% b 34 b oab! %oups 510 9).

gnl ficant.(c) arin ference in

%éﬁ@wa@ﬂna,nwh@taﬁr %é\éﬁrﬁ@ctwmsﬂl’»l yitthRo thewt MPL (groups 3
beé%@fbé%fd#mé@@ﬁ’d’vb@d—h@ﬂ& Ehalaf ick) HspH btKarﬁ)h'% sub-u(gut vaccine,
W coxon test, al val ues were ess
wefithes Sivedderola 5é§f gggﬁﬁaéf QWM I(grpuB 7Y ni f i cant. (d)
2) FledpRaifit 'EDSJW dné foﬁfaﬂé?iebly Tbé he D‘aﬁ/eﬂggggﬁmmumﬁtlon £§8\§ed no

ant i gen- SBGCI ic of hocyt e et ween

d'ﬁef&HBGSFP[?aP SENYRDh Rplwesy $m'é1/-\ |aﬂ@lx§ﬁhtt%§m (281 9bserwed| ingwumans).

Therd&V8 d ®&% fohahidhePEDRRA a@lfrssﬁd?ﬁé i %ﬁg ﬁﬁlHASO%MPL compared

tistically significant. Conpari
to Sﬂs!f @?@%Qh@@htﬂ%{@l@ he frequency of anti gen-specific Ch4

3) Fol-d S 8gUi&H and for the 3 strains, similar Hl titers were induced by the subunit
vaccine and the split vaccine. For the 3 strains, statistically significant higher titers were
observed when the Flu vaccine (subunit or split) was adjuvanted with AS03 or AS03+MPL
compared to the Flu vaccine plain (Flu vaccine OW > Flu vaccine Plain only for the
A/Wyoming strain).

Example VIIl — Clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation and AS03 with or without
MPL adjuvant

VHI.1. Study design

A phase |, open, randomised, controlied study in an elderly population aged over 65 years

(= 65 years-old) in order to evaluate the reactogenicity and the immunogenicity of

GlaxoSmithKline Biologicals influenza candidate vaccines containing the adjuvant AS03
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between Flu ASO3 and Fl u ASO3+MPL groups by the

W coxon test, all p-values were nore than 0.05 and
waweoe/10unsi dered as no statistically signifi caprdT/EP2006/002837

I ndi vi dual difference between tinme point (posi-pre) in

CD4 T-1lynphocytes (a) Descriptive statistics in
or ASUHMRILL abimitiistéreddnticanizetisdp as tcomparesi totFlPBETvRRIDE (known as

. ocytes responses was cal cul ated for each

“‘Rg(a?@m ﬁ%’ﬁn‘%ﬂ group and for each antigen at each 5

di fferent cytokines, simlarly to what has been done

ari ng the individual

Thrac? P?réﬁ%p@cf%uﬁf’déefe%ﬁ%ﬁsﬁ the antigen-specific
CD4onk! 6@@@1050 gﬂojémwaemg dnetdeee of thbeergtiitasarayAS03

Kr us t est s were less than to
(ﬂﬂﬁu"a@‘ﬂff% IH%’P@ ‘@@F'@E (I‘-gg "%05 ly statistically
s| Ohief r%@@bf % SUbjéRRENING dnh;aots@ df medy@dnsdiufédtemme
in e a en-specific es
P BRI TR R A e pCh U R
W | &@%htrb?’bup af 50 leféﬁtéil%%emp%nb%‘ée ohBmafie™QrFRarignd
wer e consi ed as statistically significant. (d)

Conparing the individual difference POST-PRE in the

VII2Nt vaeEine RRMPdsitidP4nd hamiiiogali®s responses between
Flu ASO3 and Fluarix using WIcoxon test, all pval ues

were | ess than to 0.001 and were considered as hi ghly

TheSdtafinsSlidetah |tb/e ﬁkéﬁ“Vefdcﬁ]@QVvere( b dFRBNIRALIHAE HeltA recommended by the
i ndi vi dual ference PRE in the anti

WHEDor it RBr00E N ish SR BBINIE sl ASoBINRY Calatoniarzoiee

(H1H15l AS@Q@/ @éﬁd}ﬁlaW/tW@m\tz?%hd BAliAndauMal 2083, WEKeEF|NBMHE™/a-Rix™,
and _were consi dered as no Si@@%{' sticall

thesqogmmwb@amavawtrlqe veccipe diser A focpMPaGRIndle @sjivepiedevaccines

(AS®BdoPABDS-SMRDPcdrESiH | 15Sugl Rgerffg dhdiniry HAY oft dehshlldnzaa@sus strain
to investigate whether the frequency of nmenory B cell

pergggific to Flu Antigen are significantly induced upon
Th@ﬁd}uVé?ﬁécﬂﬂ‘iﬂﬁ@hﬁaaéaddﬂféﬁ‘é paddires ake thcdrhgorfent ve&diilisdedngisting of a

vacci ne contajnin e Adj.uvant AS03+MP
cong AP VAN E S EEd SPIEFHER @pt%ﬁmrsﬁr@# Iy ype 1 ss vial and
of 4 F%}m%acwp@ﬁ gmveryyn@e @6ﬂ1tlamh@5thbwumﬁ@SS(EdobYASBsﬂaPL) They

ot assay res

havgrpfegcnrﬁ[?@'%@sa%pllﬁgllmllzgargplg IF 'Ilgyenﬁgeedé?,glvgpedzspit virion antigens

(m&\@bélén@%ﬂ@)als@d ih forviuldtion Gl thé \safueahnte® nflugnBa eahdigate vaccines,
measur e
are exactly the sZme as the active ingredients used in formulation of the commercial

Fluarix™/a-Rix.

ASO03 adjuvanted vaccine:

The AS03-adjuvanted influenza candidate vaccine is a 2 components vaccine consisting
of a concentrated trivalent inactivated split virion antigens presented in a type | glass vial
(335 yl) (antigen container) and of a pre-filled type | glass syringe containing the SB62
emulsion (335 ul) (adjuvant container). Description and composition of the AS03
candidate vaccine is explained in Example Ill.

AS03+MPL adjuvanted vaccine:

Briefly, the AS03+MPL-adjuvanted influenza candidate vaccine is a 2 components
vaccine consisting of a concentrated trivalent inactivated split virion antigens presented in
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ELI SPOST in all subjects in termof frequency of

specific- antigen plasma within a mllion (106) of 119G
w@emdaaiing pl asma cells. (b) Difference bet weePCPBB1006/002837

(day 2 1) and pre (day 0) vaccination are aI SO

expressed as frequency of Influenza specific-

a type | Bleg§ w%r(%fhgﬂ)c@ntl@erpé@ntwnen)|9<51ﬁ' 1@ aye-lechivpeblogigss syringe
corfté*ﬁlﬁll; e Rgbh-ﬁMPMald]uvﬁntz(f%@ pﬁ%bjumbbftafr%%p Qp e tlme of injection,

res frequenc l'uenza- speci fi'c anti
thef @@ﬂ’i@ﬂ’fgdcﬂﬂel gntfgan eﬁntaaln@ntS( reI%’ﬁdoﬁforﬁnﬂ“PbﬂaklbY dﬁﬁ%é‘e syringe
corﬁﬁhllnﬁ tH@r@S@&WL”bHJﬁ%ntbe%\hS&%t@erﬁl?‘iﬂﬁﬁl tcs}atthetﬁﬁnge Prior to

requenc nmenory speci f o Flu antl

lnquti,w,etéﬁ Lﬁed nesoite: Prepkasgd Ftryuawsztrajweﬁ?a?rmﬁe@l@eand e volume is

cochltéboPéCB'BOt @Sbn@%sé'og 'EHJ ie%@ﬁgtitl)te& Eh@A@@%MPQ hgdjudMted influenza
Jiangsu strain, whi not for the other two strains

Car(dpdaéq Yagche qusiRseendsde .5’#9 vhri@ W%Mh?gﬁ e hié foheae iglikgnza strain

at r@bf)ﬁs@ﬁﬁaﬁ of BRI ASER-MPIMBJRAIMEd (RRfe; eSthaktiVafBadivvifon antigen
specific to Flu antigen was al so determ ned. The

arey @wraﬂfsat% dwedold Hatthe @afigend centaiaer {idr SQcug BA/NDeRs ppmared to

FluB@®™MYi d BOSIg AR). i n the frequency of menory B cell
specific to Flu ant| en between Flu ASO3+MPL and

ThereREPesitiog: S @pe dese phbergcanstiuiad adkaentedniyesze ¥aecingis identical

to ﬁiagméédr@anlhl ‘yam@% @s'é)s BkHh8E le@x&pllfanwuﬁmeﬁzaﬂstrams Both
he other two strains (A strains

Vac@ﬁleé&@ﬁ? a'Vﬁ'hH‘tWWP 8- ' The results are shown |n
Fi gure 18. Exanple I X - Pre-clinical evaluation of
uvant ed and unadj uvanted influenza vaccines in
V"'f‘?ErPW Objagtiygyend-ppintcand resilts onal e and obj ecti ves
Th| s study conpared GSK conmercial influenza tri vaI ent

plit vaccine, either unadjuvanted (Fluarix( tn)gi
Th%tﬁ'\(ﬁ'\/aﬂ?@ﬂ’ew WWGA@O@W“‘* WhiEh {mBuBegRIlic &8%98?' @rh|b§§yveen the

forAvidtidrR BLRIvaMBd Uith ABBSCHN ﬂS03+M|5L Uﬁ,ﬂﬂéds'ﬂhe Sdition W|thout any
adj uvant'ed subunit vaccine (the adjuvant is i ran

aciNesh T (P RE9Ioest AGTUpPRIMAS mvr%rpmﬁ% AliFh gy mediated
imrBQHTRYRY fdfliduaiPvdétinbtenamith iffuenvhibffyamads i n the present

VIL3.1. CMI end points and results

Observed variable

At days 0 and 21: frequency of cytokine-positive CD4/CD8 cells per 10° into 5 different
cytokines. Each test quantifies the response of CD4/CD8 T cell to:
- Pool of the 3 following antigens
- New Caledonia antigen
- Wyoming antigen
- Jiangsu antigen.
Derived variables:
Antigen-specific CD4and CD8-T-cell response expressed into the 5 different tests:
(a) cells producing at least two different cytokines (CD40L, IL-2, IFNy, TNFa)
(b) cells producing at least CD40L and another cytokine (IL-2, TNFa, IFNy)
(c) cells producing at least IL-2 and another cytokine (CD40L, TNFa, IFNy)
(d) cells producing at least IFNy and another cytokine (IL-2, TNFa, CD40L)
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study adjuvanted with ASO3 adjuvant. The objective of
this experinent was to evaluate the ability of these

WO 206i1008%0 t 0 reduce di sease synptons (body tenpEr/EP290€002837
and viral shedding) in nasal secretions of ferrets

|1 enged with heterol ogous strains, The end
(o) e propci Bk s EMER o Aot sataneciL-4 SOl |
sheddi ng i n nasal washes after heterol ogous chall enge:
end- poi nts: analysis of the hunora

2) .Secondar
A”?’?é%ﬁﬁlﬁ@@ Cg‘f/yrﬁmnéﬁd moni toring of the tenperature

The.ChU adall/§ie was ibakaPor thé T4 v'é@élﬁét@b eerate chal | enge.
Experi nent al desi 8n | X.2.1. Treatnent/group

(@) fsirapeh iresmentaionnshe faduencyiof GQ%P%)T -lygekpcyRsAgCreting in
W@@;b’@sw:ﬁ dedrairizedorl s2um MbSetidraiteu, tRBEYh ﬁrh@ﬁﬂﬁtﬁbé? 0, Day

d intranasally on day

tuﬂ*% aH%f‘ré( :eggs B%“ R@W Igagiay W}PW%@B‘& R'ﬁBQ?H @rzpr f@e ppaled of
Lthg) 3 BEdStY/strbihs. On day 2 1, ferret 3 wer ellmnj ect ed
i i full h acci ne
o LGRS ) Aol SR b S
G@bms adr%bﬂiaacdﬂ?dﬂén kdt{ pyAHa é’é@)ﬁﬁqﬂ@&ﬁ%ﬁé{ég r;Sgdelféerng]]t cytokines.
BLJi errets were then
FrBSRY o re Lapiie el WE TEOTEt @LeH8 B et r ol
L—BNZDNI Reoflaeapon081d Q8w (Gélé_ubniaOWyB%@Q‘dﬁpku and @he%fdb!i@ﬁthe 3

(6 ferrets/group) are illustrated in Table 4 1
reatdt it that were performed are detailed in Table 42.

TabCes #icdl Xeshorse oy @A ICaIddeRiaPiVyohfing! ARFELESand the ool of the 3
fornulations Split trivalent plain (un-adjuvante

forti™tion for 1 n:PBS 10 fold concentrat ed (pH7 4

(d) vmeun-pa@nfatﬂlcdtectqmwkhnwalds)te§t§Wé@'ube@fo ddniparé teBlocation
VES (quantities

t 0, Tri to
O R TSR B ke 2Ehap SP UL p g BRIy Aaviated for cach
sintigema) esahes diffksledt dyeokivdser for injection. The
ent.s antlt e eached are the follow ng: 375
r@t’%@é}?t %} ﬁéﬁﬁ?@l%%@?%}ﬂws@ﬁy V@pﬁé?sr@cw«lely
/ﬁetmerﬁFlmAsos&MPuvegsusmuxohueszm?a+mavéﬂsddlm ASOBINd Flu
%31V7e.r55usr¥qua% B strain are added with 10

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

considered as statistically significant.

VIII.3.2. CMI results
Results were expressed as a frequency of cytokine(s)-positive CD4 or CD8 T cell within
the CD4 or CD8 T cell sub-population.

Frequency of antigen specific CD4 T- lymphocytes

(a) The frequency of antigen-specific CD4 T-lymphocytes secreting in response was
determined for each vaccination group, at each time point (Day 0, Day 21) and for
each antigen (Pool, New Caledonia, Wyoming and Jiangsu), similarly to that
performed in Example III.

(b) Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between the 3 groups by Kruskall-Wallis test, all p-values were less than 0.05 and
were considered as statistically significant.
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mn stirring between each addition. The fornulation is

stirred for 15 mnutes at roomtenperature and stored
w@ro0d/10@16 f not admini stered directly. Split tPCTEP®N$/002837

adj uvanted with ASO3+MPL: fornmulation for 1 m: PBS 10

fold trat ed H 7.4 when_one fold ntrat ed)
(©) SRR 1% ATRReRte B Situiio mg SrasErPRBsTic LA b ehees
a»ad,vééﬁﬂﬁ AS@B#MPL@%!thﬁJQrﬁ@rcb be&ﬁéimuﬁbxdrht?sﬂ el prvar@t svere
er or

re e strain
?‘?ﬁséﬁ Q,,Qg Hé"eﬂ%{: ?%aﬁﬁtéﬁ?tlc?hye§g’?' IcYed are the
(d) fCUnhpaming the Siférente | ﬁwge Fre§Gench anfigeh-speriiicXf DDA ary%p'ﬁ%ﬁes
nmn [ eac
B i 403 e ian o b v v BT S s werentges
s 05 ard elereacshstideasd as“étsﬁtlcélﬁj gigrifi@int.r ri ng, 250 m
SB6.2 enul.si on ed as det ai

(o) Ppripring R Eerehod B GP Tbdiesy of Shibienaenfia i Blvpboovtes
msetwaeas=lu1 AS03 ahd ¢iu M%Bﬁl\ﬂmngmfupgﬁy i1 \MlchBh testN&ll p-values were
for stirre oom

PRI, Pyl S Bfteist! ancs RSB nfiRbr oo
d| rectly FluAd(tm fornulation: formulation for 1 m:
ut.i on Fl uAd(t acglne is de in PBS
incfjeglfieefie Apuath e ol o shisb PRkt Bt es
(a) Desonptiat istaisficsrin ZlndMIdua?.Bﬂel‘énc@beﬂB‘én?we‘ pﬂmtﬂHOEﬂPR%) in CD4
0.one dose of t After,. m xing,
A0 BPnuS BabitiRs fer SHEH R0 Eokp iaueh droRang fad secn
afitigen ateash deiifferditeytvkines) @milsriystb whaeHasibegrodane in _Examlple in.

) SR AR 0M PP SRl
mmmcaea responsed metivesn ﬂhada grodpsby Kessrall- Wallliﬁseéstvﬁrr&‘—values
nmni he transm t.

WBE Is3F fifer i oo e St o Bl bisret e S icett
(c) @mm;:mrlng\thet:ladwidualtdlfmnemmPcpST-thRErmdh@ﬁniﬁﬁn dpekiiit €D4-T-
n the intr a
RoEoRES ri<bohrs MU AR R et 0B test, an
peateseveraless tHanipd G ancbwmsz:onsndered as statistically significant.

(d) Comparing the individual difference POST-PRE in the antigen-specific CD4-T-
lymphocytes responses between Flu AS03 and Fluarix using Wilcoxon test, all p-
values were less than to 0.001 and were considered as highly statistically significant.

(e) Comparing the individual difference POST-PRE in the antigen-specific CD4-T-
lymphocytes responses between Flu AS03+MPL and Flu AS03 using Wilcoxon test,
all p-values were more than 0.05 and were considered as no statistically significant.

VIii.4. B cell memory response Objective, end-points and Results

The objective of the study was to investigate whether the frequency of memory B cell
specific to Flu Antigen are significantly induced upon one intramuscular vaccination with
the Flu candidate vaccine containing the Adjuvant AS03+MPL or AS03, as compared to
Fluarix in elderly population. The frequency of memory B cell has been assessed by B cell
Elispot assay.

Vill.4.1. B cell memory response end-points
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w@adosnb@ated by m d-day. Results are shown in FPQIER2009002837
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erved after imunization of ferrets with the
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"tested vaccines, by contrast to the inability

of the MF59 - containing vaccines to prevent this
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The freqdencyretiinfnerGasapenifit antidy doroung cellsgenabdn (@Y sntibody

formwg tc%ll?ﬁlge 5(%@\‘#1? rk?é/d tl'ﬂ r@s%nms Qhﬁ?\%%ﬁpﬁecﬁeqﬁﬁﬁy (9 éon?(?y ichell

Str n avva nocur ari on"
specifigltd £t adigen batween Hilu 4883+ MiAld apd &tuadx graups dxriipd ilcoxon test

ves SB35 8L RS (PRI s
strainsoNew Aaledoaiayarsddyening). cont am nat| on. 50 m of serial

The n%iﬂncﬂ{%ﬁ glﬁ%l"é E'b%rt\ﬁeéﬁf uﬂ@ﬁﬁ%nt%@%ﬁﬁe)vﬁrrﬁe@&&r@ Sgciﬁcoto Flu

mcrotiter at L e ont
antigge IWas/ al$d deieanmed 1T0®ntesulfs SN?ID@eddbaﬂ igdigigual d(ffaeﬁce between time

pon€ GLSEU W el b R0 €051 HEA: 008y BRER e
ASOZTNIF Iy randmEdiatim CDFQU@QH’WI fher byrothe deustialt Olallist test veas1sigoificantly
p<0\6§ hg?hgp ﬁtga%/ﬂl'aﬂ J%IH nJvl‘nEt ﬂgtdfoq ttﬁ@%t %}Qas?rgfﬁsf(ﬁr strains New

e I nt’ensit Iow or maza
Caled%apﬁd)bmwdn@))pon reduction of WST-1 by viable cells

The lleéu@si;é’r‘%@'hb , h% jde nunber of viable cells present
i 19

e end of the viral titration assay
and is quantlfled by neasuring the absorbance of each
wel | at the appropriate wavel ength (450 nanoneters).
The cut-off is defined as the OD average of uninfected

Exargplet!Xoi Preeglinical egalyiatipn of adjusantast arskpoadjuvanted inflgenga

vacches ifrePBtO(s by lf ect ed

IX.1. Rationale and objectives

This study compared GSK commercial influenza trivalent split vaccine, either un-
adjuvanted (Fluarix™) or adjuvanted with AS03+MPL, with two other commercially

available sub-unit vaccines:
dTM

- Fluad™, Chiron's adjuvanted subunit vaccine (the adjuvant is Chiron's MF59 adjuvant),
- Agrippal™, Chiron un-adjuvanted commercial sub-unit vaccine, which was in the present

study adjuvanted with AS03 adjuvant.
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control cells). A positive score is defined when OD is
< cut-off and in contrast a negative score is defined
wob@a/1@@16 s > cut-off. Viral shedding titers wWeCBEP2006/002837
determ ned by "Reed and Miench" and expressed as Log
TC D50/ . Results: Results are shq in Figure 20.
The cbiaeive, P s SxedEienk iRado SuaHGdH® BELN. & e Mg st 1R reduce
diseh & sjrhpteAlsEBbay Brhpers@es bne vasl sheddingdl imhadal ASBBHML of ferrets
or wth %he Agri p?II é}tn) sub-unit vacci ne adjuvanted
challgnged Wigp setergd %‘Eﬁ PES to the very low viral shedding
The kfg8peintPRerebser ved after inmuni zation of ferrets with
t he un-adj uvanted.(pl ain), trival ent lit CCi
1) Ferp T RERE ralart B HTHataires Do viariBS BT neterologous

chalfengbl arl'y to what was di scussed in respect of body
tenperature rjse, an added val ue of th T
2) ShEpSeROR PRI, Uiy AL DR Taftart® By ba g mnigrige of the
temParars QiaLad Henginviag ahd &= hdtefodgaus ehallenger s
Anti - Hemaggl utinin antibody titers to the H3N2
i nfluenza virus strains were determ ned using the
IX.2hemExpgtitientdlidesiyn nhi bition test (H ). The principle
of the H test is based on the ability of specific
anti-Influenza antibodies to inhibit hemaggl uti nation
IX.20f chi cResatmedt/drboed cells (RBC) by influenza virus

cer SRR ol 60 9D Rl 2R e VL B ey

ConbGitdneyroampsiives DB Fearets wdrielpiriedsntraifaselty on day 0 with the

B A e

inje¢tad ntanrecwadyawith a @i fakeam dasd (binbeatcmel dosewkr lgg HAétrain) of a

corfia58, 30D AL 90 Bl BENYIA B B30 i €

B/Jiahgsueoy20a| Bérrets wete thenchaltdnged oo gl d2dlyyntraniaisdiirbetd with a

hemagqgl ut i ' As bl [ QN r
netsfoige Sty fla Alodiea0fy s $h1 Ton Sudoul) 1hE faliRte
ferrétg/gedup) areSllusRetad ih Tablet4: Themast-aud thaswene perfeigieg are detailed in
- bg/ogom ng, hi gher hunoral responses (H titers) were
a rved in ferrets imunized with the trivalent split
vacci ne adjuvanted with ASO3+MPL or with the
T IDA‘%r' ppal (tm) sub-unit vacci ne adjuvanted with AS03, as
abl ared to the hunoral response observed after

GrotgTl Ahligdr(®n+ of | Femmdationwt t hCoineents adj uvja@thedtrégtiraints)
triyabsage dosage (ex: schedule
/route/challenge)
1 Trivalent plain | Full HD: 15pg | IM; Day 21 Priming H1N1
(Fluarix™) HA/strain (A/Stockolm/24
/90) Day 0
2 Trivalent Full HD: 15ug | IM; Day 21 Priming H1N1
ASO3+MPL HA/strain (A/Stockolm/24/90)
Day O
3 Fluad™ Full HD: 15ug | IM; Day 21 Priming H1N1
HA/strain (A/Stockolm/24
/90) Day 0
4 Agrippal™ Full HD: 15ug | IM; Day 21 Priming H1N1
AS03 HA/strain (A/Stockolm/24
/90) Day 0
IX.2.2. Preparation of the vaccine formulations

Split trivalent plain (un-adjuvanted): formulation for 1 mi:
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split vaccine (Fluarix(tm) or with Fluad(tm sub-unit
vaccine (Figure 2 1) . After inmunization wth H3N2
woLMpomiing, hi gher hunoral responses (H titerB)T/RRI086/002837
al so observed against the drift strain H3N2 A/Panama
erret

e T AR AT T .
com@nmg Fateenrdpd, Tﬁnl]ouvemmahd/WEB (EhbticoRMYtotaRcO @I ted Getergents

oGt e D Sy R GRS racn
are(thS@@lowngﬂ\SZSﬂg/Fl’Mbeea@l, BStig Tritedt X100 eCHABOLGt VBS Iber 1 ml. After 5

A N TR L T

mlr\/\ﬁMrhng\%BMedﬁLeanh addlilbrt HEheAfprinpia&dr ﬁmr)sm%dnlf?rms rrgnute? r?t room
0 t.h ASO3 en chal | enged wi

tem:f)%f:eﬁulﬁei ero %(got%% WP%F mquﬁﬁegedg(?Begﬂ\z ‘eactivity to

Spiheivereak agaviantsd hiah ASOBIMPE fdnuEBR 1 ahAal i ng

s was, not jnduced by the M-59"s adjuvanted '
PB% 1§’ch1fg§°'e?ﬂntrﬁt?€tm 7.4ewhepplogeXfold egncanicated) as avelli as anmixture

conediflieg Mwedw BU' ﬁﬁtb@ﬂ-ﬂ@%d‘\)’@ (QRnYE t%klwgﬁrﬁo %cé’d%&ﬂh%ﬁjetergents

cont ai ni n(r.‘) lit influenza antig aration an
pregaRi it {he Hraie) Y eess tomteaiﬂrumaﬁton r hﬁ@ﬁ&g@@nt@ qugntities reached

are fgS mmsm@e 375{@1 Fwdén @@ys% @H@nb&%%«aﬂag 50?% Ueys §8§'1 . After 5

random sed, control

min ‘T’tﬁ%'?q ] ggb’,@pﬁ ‘é‘@‘?hoﬁtr 2R AT eH3W2 Waﬁsareﬁwdywm JOoinit) stirring

betwgerpkdeti doaitiehahfat a5t g EaR K? ?ﬁg@ﬁlfégt %B?%‘gﬁrﬁtmgon (prepared as

I, nQgeni ci of 3 axoSm th
detgilge i ”%ﬁﬁ‘pﬁ%‘ﬁyﬁ | BAWedadhe rﬁ@zs,tufﬁ)ﬁt%tiﬂi@ﬂrﬁgatrh@rééj mipgtes just prior
addAioA df @5 M@SQBMNE’LTh@fHﬂrﬂIa‘Ebﬁréagnrké(H f"o?"f'ﬂsrﬁtht%_rsléf ?0':111 temperature

uar.i x(t vacci ne nown as
a“@i‘?ngsaﬁ? '%H?tsa@i"ﬂﬁﬂ?rq direstls t hat reported in Exanple
F/u%rulf%mﬂ%,%ﬁ B%@Hlﬂfogr,%ps wer e assessed: one group

ts_receli ving one dose of the reconstituted

A 2 fididibgios oéE]uAd%momsus mﬁe ireRBS bugfecph@. 4 Fl u AS03)
ts recei ving one dose of the

Agnﬁ;g%/”grgﬁf Hgg%l%@AW%gﬁjqu\,W adJ uvanted SV influenza
250Mlauf GBSEhuffek PHASOR b to @tﬁ@d@é@'ﬁfrﬁ@gnﬁélm AfRF mabhg, 25041 of

SB6?|ﬂnl1L}§$:l§tDri)(E§%%erl Mg %Igﬂ |lr&[§_'§§;g{9|§§||u1 )ﬂgadéedn’il'he mixture is stirred at

room temperature.

1X.2.2. Read-outs
Table 42
Readout Timepoint Sample-type I/Po | Analysis
' method
Viral D-3 to D+7 Post priming Nasal washes In Titration
shedding D+1 to D+5 Post challenge
T° monitoring | D-3 to D+4 Post priming Implant in In Telemetry
D-2 to D+4 Post challenge peritoneal cavity
IHA Pre, Post priming, Post Serum In IHA
imm, Post challenge

In= Individual / Po= Pool
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X.2.1. Hunoral imune response endpoints and results
In order to evaluate the hunoral immune response
wo pabaaed1by t he ASO3 and ASO3+MPL adj uvant ed VBCTEP®S6/002837
and its persistence, the foll ow ng paraneters were
al ulaﬁ for ch treatnment group. At Days 0, 21, 90
IX'%‘nd hito]0 éQWWFﬂg | utination-inhibition (H)
antibody titres, tested separately agai nst each of the
ree in Iuenz V|rus strains represented in the
IX. i NtQERg - H3N2 & anti - B-anti bodi es).

IndSeuamehipepattiich adye auﬁsorewmth tﬂéﬁ?l@ngﬁé/rs?ﬁd%ty%e ?ele’lmet%D
% a
recgfhe el 1B Eh TR FLS R0 Aad SR e gy Saloriep vesy

perfemep hytDSi thefute pricemem ih thdbiaaritericaDeatsty OAll 2dimaROvéarad
ant i bodi es vvlﬁ;h 95%CI are

Bl folise il BoigSaderifindbelhieroearns. Smaneoures
mohitored from32 daysd?raezhfslldr@lerlmtlv\@da’ys\_Iden challchge 286/ 15ahig6tes and an
in the 3 groups. After vaccinations -
avaifled Binplrall Bcuidivd BhmBiy, MRyl SesherainBigure 10
significantly. Post-vaccination GMIs of antibodies for
RG%UQ%B vacci ne strains remai ned however W|_th| n the sane
ges for all vaccines. On Day 2 1, a slight tendency
Postichbianger a pak bfcbodly daehparatiire day absarinas aftarimaiuaikatiéh of ferrets

oo bR e S R R S o Fao

(whuﬂncxmntmﬂs MFBe ofirgieter Q’m]lsmmrlﬁo péaewwobwntdd dflevirdlgization of

bRl OB P AR AL Rt 1l SR B su

AgrmpelTBadjlueantéd)WIth #eS03. Maatingiosareadizdwalue ofitidA803- b@ntalnlng
vVaccCl

vooH B ] RSP 158 AOEFS ol SRR BB acbon
the fsplit azmldrlalultﬂfunrtde@ts?c Vaicguree dmf contriabite mlzamlabla@:df v ra]g59 containing
) ne sation o
vactBEE I BRI S A Varts Al TS TR,
|nnunolog|cal assessnent of the annual strain changes”
IX.:{EPNP/ BV\Wa%Jsﬁédqa@rH in subjects aged over 60 years.

Viral titration of nasal washes was performed on 6 animals per group. The nasal washes

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

All nasal samples were first sterile filtered through Spin X filters (Costar) to remove any
bacterial contamination. 50 pi of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 pl of medium (10 wells/dilution). 100ul of MDCK cells
(2.4 x 10° cells/ml) were then added to each well and incubated at 35°C for 5-7days. After
5-7 days of incubation, the culture medium is gently removed and 100 pl of a 1/20 WST-1
containing medium is added and incubated for another 18 hrs.
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Three nonths (90 days) and 6 nonths (180 days) after

vacci nation, the seroprotection rates were still
whe@keaoolthan the mninumrate of 60% requi red PYT/ERP®06/002837

European Aut horities whatever the study group

Thed RSO Uy Briin e BB ER TR SRERRRTIEE P U cbre

cellaisiprepasiibriabio the |nun@ecofr@le;telb|pmesenhlntthe well ahtheiand of the viral

oAy SRR D B Rifo LS, BLDE GRLe R Ane
appwpviyterwm@mgth B0 |nang9ate@t)r'éher@twﬁtmdeﬂwd:asxtb@ ODnasrage of
, rain :
““"%%?d;%ﬂ';"?& abl eéﬁj;? @eéz?gre%o?{egg 'g]tr? trea( eéggigé\?%ﬁélj %Pgnmfeded
confrelrcelsit Agesitive seace isdasivetivhan @Dsle rueutioifermd gy Contiastia inegative
ls: 4 : h

scoﬂfqu HQ”}ﬁ?&ﬁ’@‘égn&g% §;&Bﬁ5ﬁ Qflra?é)he%ig g "%édgj"‘é{;? get&mé@ﬁeg By ded and
Mueaehl ¢rm>@r¢€§§dlaséogﬂ%llﬂ501mdrber/ percent age of subjects

with titre wwthin the specified range PRE =

pre-vaccination titre Pl (D21) = post -vacci nation
Resgilfgsiod sanpling at Day 2 1 Pl (D90) post - vacci nati on

l; \ .
ResBiO8% S8R n PRu 2 RowiylE) sheliiy uas BRI oA BRAIERGe wit
the Fwalethwcmeuaﬁiatvanwduvnhuﬁoﬁsqawﬂ( e it the Agrippat’!' sukesnit
C \Y

vaciii Affare il 4BB5 LRGN 1 fAE LG v In R Rouction
obsgyed alierdmimuization of feereisoiiihtthe unalivweanted (Daip) Bivalampsplit vaccine

r N = number of subjects with
(Flugr%rm’)rérr\ng@\ Flhécﬁmg‘ss}?gl\%gécﬁogtl on results available n/ % =
Simitariyie W\géwa%msa@e@edﬂn mbf—@@f body temperaturedise, an addes] hlue of
the Ag% r@éﬁtﬁm Q{ilnes \%QBBS ved &ﬂﬁt gdég(;{b‘:t@ﬁ I\)ﬂff%é é/ogmltalml'ré' vaccines.

endpoi nt s and resul ts I n order to evaluate t he

Ix.3¢el | ul afyipyyine response | nduced by the adj uvant ed

vaccines and its persistence, the follow ng paraneters
Antiviiereaggiitioin antibedy ersdadie HaNainfluanzagyinisstraine e Hetermised

usmg%J‘ﬁenﬁ%ﬁtlﬂgtlo@mhblt%? é%és’c(aHé?ﬁQe pr]c lnt% I-ﬁft?sft is based on the

t okl ne-positive In differen

ab"'tyé§t3§e‘€'fNéWt(ﬂ@ﬂ@QMﬁlaéiltlbWQﬁﬁonghlblh emamigtmtlammf @f&d@n red blood
cellSRE) 5 ififienza virus hemagglutinin (HA). Sera were first treated with a 25%

neuraminidase solution (RDE) and were heat-inactivated to remove non-specific

inhibitors. After pre-treatment, two-fold dilutions of sera were incubated with 4
hemagglutination units of each influenza strain. Chicken red blood cells were then added
and the inhibition of agglutination was scored. The titers were expressed as the reciprocal
of the highest dilution of serum that completely inhibited hemagglutination. As the first
dilution of sera was 1:10, an undetectable level was scored as a titer equal to 5.

Results:
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separately as well as pooled at Days 0 and 21; New

Cal edoni a, Wom ng, Jiangsu and New York antigens
weomwsildaned separately as well as pool ed at DapcT/8P20061002837

180) Al double: cells producing at |east two

eyt el e ARG e R e enaRo fers) were
obseiytdlid feere(slifgjzet lwith, thd Mivaleht split Fdcine adplvastganoitisSogrMPL
or kg E5hon] st 20 A4 Ef B PP SER Worbidi o the rumora
respumse lobseresd afkariamuGR40dn oﬂféf(]j&btg Wwiffikire af-adjuvdiEd golaiaktrivalent

. luCi W NE: . ' cD40L,
soiaREe Fadl ) 3 e A R FEYEDE” i gur o
AfteR immulgiagtiohweitit 3R &/ \Wagsingf highert henaraloespartses ! titers) were also
obs%g %Sgl%rjﬂé dﬁﬁ%?#éi_nﬁ(a?f %‘élién\éﬁgncﬁg?dlg% ﬁ’ie{/&}ﬂqléllp‘%erzstfaﬁ'n, in ferrets
immunizet weithaltjvaleah Selit adueinteel \gitroABE3-BdRibar dgrippal Phadjuvanted with
sl e e B L Pl 4K B el P )

statistical differences between adjuvanted vacci nes

. a I i i ned_u 0, a 0, ..
i ot b, PERFE ST (AP NS AR ShPE sgainst 2
hetegolagousst $teadnh corradatgdiwithctha tpratettfoar @éhservedds féroats imimenized with the

. ) i | . .
trlvagénngéﬁﬁg/a%% %Bﬂé/grgtggg\{\:mﬁ %%3}7@5%%9\?@ ﬁ'laeI %g’ég?ﬂ es!j&'u%lt vaccine
adjugBaietl witid ASRIE; and Neen ¥ballenged avith tid hipterdiingous strain. This cross-
e g O BB S BB RS s
the MF69'alasiparted vastimas ETuAcilNl y si gni ficant difference

bet ween the two adj uvanted vacci nes was confirnmed up

to Day 90 and Day 180. (d) The difference between pre
and post-vaccination (Day 21) in CD4 T-1ynphocytes

; . : : ) 0 _
a2 XSGR ) I Y FRrlER, A A s A gaccime
contaipirgaatspdit Vinfleenras avtigpu peeparetioh rd ASOR) withicor without MPL
adjgVanf! |gdé\1&8\f/ﬂa%et‘#§iiﬁ5e%§Fs?:emsdilg‘é@&% o Gh§ggd Pet ween

X.1. Study design

A phase |, open, randomised, controlled study in an elderly population aged over 65 years
(= 65 years-old) in order to evaluate the reactogenicity and the immunogenicity of
GlaxoSmithKline Biologicals influenza candidate vaccines containing the adjuvant AS03
or AS03+MPL, administered intramuscularly as compared to Fluarix™ vaccine (known as
a-Rix™ in Belgium). This study follows that reported in Example VIII.
Three parallel groups were assessed:
e one group of 50 subjects receiving one dose of the reconstituted and AS03
adjuvanted SV influenza vaccine (Flu AS03)
e one group of 50 subjects receiving one dose of the reconstituted and Flu
AS03+MPL adjuvanted SV influenza vaccine (Flu AS03+MPL)

e one control group of 50 subjects receiving one dose of Fluarix™ (Fluarix)
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(e) The vaccination had no neasurable inpact on the

CD8 response whatever the treatnent group. Exanple Xl
WO 2@bitmile@l trial in an el derly popul ati on agePCDER006602837

years with a vaccine containing a split influenza

antigen preparation and ASO3 with MPL adjuvant Xl .1

St udy design and objectivesA phase I/I |, open,
X.2corhindinafeniditichesuls conducted in order to eval uate

the reactogenicity and the inmunogenicity of

G axoSm t hKl i ne Bi ol ogi cal s i nfluenza candi date

x.2madmjm@raclmmlﬁimb§@rfsb%néﬁﬂatsréﬂu ra@iltuvant in an elderly

in e o Bhaiiate I8 BB immits Brspotice Rope o Algapnspgos+mPL

adjwanteidneaccines a'nﬂnitmpgemtemcéytmnfblls\aﬁgtQermalet@Weﬁél%alculated for
wgua i%}‘ﬁt (known as a-Ri x(tm in Belgium vaccine
eac rga{ln% IH&Pr ef erence. Two paral | el groups were
At Deys @ SE,CQO arfd 0y seum IﬁéenadggwtlnE’(&)rSIUblbeloh gHi)atibay titres, tested
t he. reconsti.t

sepBiaialy AREx! SPRE PULR 33 LuBRee s ST e Breyre ke vacaine
(anti-Hi NH canti-HBN28 anfriantibuidies). gr oup (Fluari x) of about

50 bj ect s .wh pr. ecej ved e of
Bl SRR T A o e R T DR PO R AP0 ane

obJ SFdéorRerfontries withlahy, GRSt DayserRiog @ha 1Bbe hunor al

i mmune response (anti haenmaggl utinin and anti-MPL

P tGuYprsign f?ﬁ@rsr‘%'\t}h%%%lgtal AY¥ith the adjuvanted
b nddisatefcictratdinitl 95413t MBYs 60M, BbEhared about one
year after admnistration of the first dose. For
compari son purposes, subjects who had al ready received
Resl,}ytyarl x(tm in the previous trial received a dose of
rcial vaccine and fornmed the control group o

of
Thet (ﬁMg's ifor; H antigpdies Wit 85%, & @fﬁ]ﬁl@m inodriodreR3. Pre-vaccination GMTs

of aadmd@SSH A 120PhcEMe-sHiafdl WsreUsiftth it §£iﬁe Hiﬁg%qn\ﬁ& <] ()ﬂ@ﬁps After
were the ones that had been recommended

vacqpiops OBt AREAgSI RS, N tibes @Mﬂéﬂr@r@,@&gmmﬂcaaﬂy Rosbvaccination

GMf@bﬁQﬁﬁHo@le%%QQ\e(ﬂQQ&ne ﬁf&@“&e@%lhéd’ﬁé\h&/&&@@%h@ﬁh@ ranges
and B/ Jiangsu/1 0/2003. Like Fluarix(t X(t
for glhxa¢hiase Y BRY )21a\?‘a$||9§bf‘%‘d@ﬁ%l%@ve§re H@ % adjuvanted vaccines

comfpRraRoAE 04rix WAS nofd0Rt W—A}‘Neﬂaﬂbﬁ}éﬂﬁﬁlﬁdan\daﬁé'm?langsu strains and
hereinafter in short "the adjuvanted vaccin

amqagiheitwe adigvaniet ¥asriltps: thei Haher GMTs were observe with FLU AS03 for
the A/AWyoming and B/Jiangsu strains.

The same trends were observed at Day 90. On Day 180, GMTs of antibodies for the 3
vaccine strains were within the same ranges for the 3 vaccines.

All influenza vaccines fulfilled the requirements of the European authorities for annual
registration of influenza inactivated vaccines [“Note for Guidance on Harmonisation of
Requirements for Influenza Vaccines for the immunological assessment of the annual
strain changes” (CPMP/BWP/214/96)] in subjects aged over 60 years.

Three months (90 days) and 6 months (180 days) after vaccination, the seroprotection
rates were still higher than the minimum rate of 60% required by the European Authorities
whatever the study group considered. On Day 90, the minimum seroconversion rate of
30% required by the European Authorities was still achieved for all vaccines strains in the

3 vaccine groups except with Fluarix for the A/New Caledonia strain. On Day 180, it was
111



10

(HA) of each influenza virus strain per dose. The
adj uvant ed i nfluenza candi date vaccine is a 2
W@ oevpaeand vacci ne consi sting of a concentr at eRCT/EP2006/002837
trivalent inactivated split virion antigens presented
inatype | glass vial and of a pre-filled type |
stillgchiayed Jor the &/\Vyaminorand B/ inegasspingryith ijeuy, waacinestbub ast for the
ANREOIBESMASHEINTFS9E dBRAJ tABIRH hod detailed in Exanple
I1. At the tine of injection, the content of the
prefilled syringe containing the adjuvant is injected

TablB48 t hesyioprofebfibn Gais2hd the NereomagPidsrab&tinddsY #ithNh serum
i nact i vaggsmaghlutindtidd GRnBRIdHGRR sObbAor Br<bggalt §F 1:40 (ATP
content g&hom hitdhddnfeifye syringe and the needl e
' db

y an intramiscular needle (e dose of
the reconstituted the adjuvanted infRl#8zacandi d¥t%Cl
Agtiedy ne ci@reUpsponds/Timin®. 7 M. THe adj u¥ant ed|lknf | ugkiza
Ablaw Gplerenia FuASE3 Pl PRE preder vBRli ve- 2Blee \G8dti nedl.3The70.0
conpositipn of one ®4B&)of |t he5}econdbi t utBd 808 97.8
adj uvant ed i nfl uenz®!@ci ne i &0|gi verddji n TIBl e 4833 94.2
Bot h vacclnes were (OEA) i ntrabliscul a0l y. 788bl e | 885
Conposi ti pha@f t he PBEonstijt ut 8y vac@bne a@j0uvand?edl 66.3
(ASO3+MPL) i nfl uenz@®l(@2ihdi dat e5¥acci A8 XI .R.0 80.8] 97.8
| mmunogeni city resulPi(B90XI . 3. 1. 5®nt i - B& HurdOal i éiAiness.o
response endpoi nts @{@180ksul t s5@bser véd vaBidabl e53.3| At 80.5
days 0 angflua303 ser ufPRRaenagqgl utd nati @8- i nHird| ti o42.2 HI 71.2
antibody titres, te@ted)separat®ly adéi nstdsdach gx1/t heg.o
three inf|luenza virR{DHEN r ailns #®8pr esdbt ed 9118| t hes0.4| 97.7
vacci ne (janti-HIN1, P§Dt80} H3N2 &B|ant i 38- antd7lsodi ed4| 88.2
ADgorminged VvigluiA8B3+EdPL( WREh 95% coblfli dend® i ntediyal sj1.2| (78.8
Geonetric| nean titr@§DIEMIS) o80/ser udy|H &a0] bodgas 987
with 95% (confi dencePi({Dg0gr val s 6M5% Cl4p| pr @2and 808 97.8
post - vaccj nati on (gPI(B@80pconvesdi on relt es™90wf th B (.7
at day 2 [Elugrlx) Sero@BBversijon f@ct or 83* wietlo| 95%93d at7.1
day 2 1 (i) Seroproppgpithon|ratsg*** whlth 9% O @xig| dago.o

21 PI(D90) 50 49 98.0 894 999
PI(D180) 50 50 100 92.9{ 100.0

FIuAS03 PRE 49 34 69.4 546 817

PI(D21) 49 48 98.0 89.1] 999

PI(D90) 49 46 93.9 83.1] 987

PI(D180) 49 47 95.9 86.0, 995

B/Jiangsu Flu AS03+ MPL [PRE 50 19 38.0 247 528
PI(D21) 50 50 100 92.9] 100.0

PI{D90) 50 47 94.0 83.5| 987

PI(D180) 50 46 92.0 80.8| 9758

Fluarix PRE 50 17 34.0 212 488

PI(D21) 50 48 96.0 86.3] 995

PI(D90) 50 47 94.0 835 987

PI{D180) 50 47 94.0 83.5| 987

FluAS03 PRE 49 25 51.0 36.3| 656

PI(D21) 49 49 100 92.7) 100.0

PI(D90) 49 47 95.9 86.0] 995

PI(D180) 49 46 93.9 83.1] 987

N = number of subjects with available results

n/% = number/percentage of subjects with titre within the specified range
PRE = pre-vaccination titre

Pl (D21) = post-vaccination blood sampling at Day 21

P1 (D90) = post-vaccination blood sampling at Day 90

PI (D180) = post-vaccination blood sampling at Day 180
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* Seroconversion rate defined as the percentage of

vacci nees with either a prevaccination H titre < 1:10
w@p@eaoq@ost - vacci nation titre > 1:40, or a PCT/EP2006/002837

pre-vaccination titre > 1:10 and a minimum 4-fold

i ncrease at post-vaccination tit a

Tabled4 . Sesa¢ %ﬁwensr tenfor aewagag ?‘ﬂ{é H?"'i% 3@5 ntibody
i ncreasé'tﬁ'eﬁ 'r'\?ﬁﬁﬁl f_lh % ‘é;cf' @atiggst a 4-
0, for “9 Pﬁ%s% titre ROBH- ‘5’ E"Htérf‘F it
as the i GodQ f’ﬂ"‘é‘"?@?ﬂ'rﬁ'ﬁ titre

>A40 aft nr vacoipation LF ot Qﬁf‘hAl ctrain)
v A o1 11 T YAl

o \'4 \J\JI ll S0 1T OO Ill g
usual ly is aﬁe t ed as i ndi cati ng gr ot geti-en—Res ﬁo@s 95%ClI
0

Vagginesitalic ed, |HABIy 480OURgj ority of [Subj dets ;ﬁ(er% UL

dv QQLQF;QSIJ‘_[\Q for the thre strains—in thhLL
N@E‘L\/gﬁgéﬁgg rqDaygl Clmﬁ yaqﬁ Ratiyon Q& ﬁm 73.6
A

all 3 vaccine strai RO 3’515 64.5

the 2 groups. ] €4EL ' wf 8.3 |766

post vacci nat i % or i 380y (4.7, 1528

AS03+MPL grolip conm Y oud28.0) ¢l gH42.5

05% C were overlag PA§O3LP qure 2549 I_ﬁ L 34-71_0;. L7n7a496
vacci nes ful 1fav1&y IP\KS?Q@&MP rpmanfso of _lide F}ﬁ-Q\pgjﬂﬂ 38.2

authorities for annblednixy emgt ratiagel of il 115  136.0

i nactivated vacci néE‘Uf\Sj'\iot e for GifHand® on (204 (102 343

ANBEQWDRI sat i ofPa2! RABUASSHAMRES for 3hf | ubthza (Wb cilpld 1978
for the immunol ogi cBla¥ssessment g¥0 t ha3nny0 st|ptd n [86.9

changes” (CPMR/LBWP/PI1APE6) ] in subfc 4Qged8ferf&h 91.2

years (Tabl e 2890 THKWASIAMPSer opr et ildh r466% [61.2  |78.8

seroconversi on rat aBuaiind conversi gff f agdbrs B0 da§1.P1 788

(ATP cohort for_j mﬂhé&@mutm 4% ot ab! nunbed df83  [76.6

subj ect; % Rayd&ht|/ByaSBF MBLb] ect 50n t N2 i t r[ed.Gat 68.2
1 within the|speci fFléaﬂeranme d__=5Conf|2dend#6.9 nt(&t&al [60.7
Exanple XI| { Cini/BahS@rial in arf4%l dd?dy oul add-bn |67.5

Bld¥ibUover 65 Beydi s | AB03aMPhcci ne |gbnt afhi ng8&0 st [95.5
i nfluenza anti gen pFlegiar ati on _adj ud&nt €8 wi t|F6.00SOB1.&nd86.9

MPL at two diifferenflud®iBcentrati ondd Xl 11431. SBadly |75.2 (954

desi gn and olpagdbi VE8AS+6BEN, randibni 280 phaske 1159.7 | (854

study to denpnstr at|Buarke non i nfer/$brit|§ i n [T2F m|6f5 |83.8

cel [ ul ar Flu AS03 49 37 755 611 186.7
Day 180 |Flu AS03+ MPL 50 32 64.0 492 771

Fluarix 50 29 580 432 718

Flu AS03 49 31 633 1483 |76.6

N = number of subjects with both pre- and post-vaccination results available
n/% = number/percentage of subjects with at least a 4-fold increase
95% CI = exact 95% confidence interval; LL = lower limit, UL = upper limit

X.2.2. CMI response endpoints and results

In order to evaluate the cellular immune response induced by the adjuvanted vaccines
and its persistence, the following parameters were calculated for each treatment group:
At each time point (Days 0, 21, 90 and 180): frequency of cytokine-positive CD4/CD8 cells
per 10° in different tests (New Caledonia, Wyoming and Jiangsu antigens considered
separately as well as pooled at Days 0 and 21; New Caledonia, Wyoming, Jiangsu and
New York antigens considered separately as well as pooled at Days 90 and 180)

o All double: cells producing at least two different cytokines (CD40L, IFN-y, IL-2,

TNF-a).
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u
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200'162d@%$ prosiubing ¢t tea(s'algéajar&sawmrscymmeqbd)aou IFN-y, TNF-oc)

75" B0 SR p 0o e HE erlriNG 28 Baeter MGk el PN, 12,

with ASO3+MPL (concentration 1 - 25 ng) - One group
Redifsh 75 subjects receiving influenza vaccine

eac{JSuvant ed with ASO3+MPL (concentration 2 - 50 ng) -
TheRaraar fendag s Mare @Figue 24):t h 50 subj ects receiving one

o R b A Y B oSSt o S Stho o T o
c(ﬂyg QIDAOL, ThiEed BAd IRNVy)Ohad dignificdintiy ﬁi@har IQQhé‘W&ﬂGvanted vaccine

d ed in elderl ects (aged
RGTE S @5 L ahube S cighctah derenge was hovever
aldeatectshetweeh the tadwdjvageged 18-40 years) in terns of
cific CD4 T-1ynmphocytes

o SEHEIRY Blerb g R i Rk AW ptiovere mantins
| lllp® DS and DEYN &) with BRCBISIARY cRRpAEHd HG5ayTTHD:
secon ?ctlves are (a) To eval uate the safety
and’ r g@c’%ﬁﬁ&ﬂ I |stg)'/"fl9ﬁ‘”t\péf&r?'ﬂ@ VamfoWnd helweeniFASKO3/MPL and
i nfl uenRAX ftﬁ(éﬂldB%lea@DMO’@rﬂfﬁQ e LT ?on]nnﬂﬁ/r?m qnly) and for all
follownqthelntranuscu ar admnls ati o t
%

vacci Aeulie EP4firang WMH@WY%Q@U@B@W&NS and ol der).

4
Elu rltg: IgRS (s}érin%r’{ljénazly #@gﬁlgﬁ@e&ﬁ%ﬁ cl% agsefﬁéai Pﬁtf/oveﬁ\ﬁ ?I l?}a%q%ee)ndg:luanx
1, 9ofoald (ﬂ@ogaaytsalabnle) vacci nation wth influenza

(c) Cﬁféddtg@ﬁ@e SAESHSAESy IURHERRE ihre Rl US4 s 1S aléjsu(\a/anteg

reference
vaccines was confirmed up to Day 90 and Day 180.

(d) The difference between pre and post-vaccination (Day 21) in CD4 T-lymphocytes
responses for all cytokines investigated (IL-2, CD40L, TNF-o. and IFN-y) was
significantly higher with the two adjuvanted vaccines compared to Fluarix™. No
significant difference was however detected between both adjuvants.

(e) The vaccination had no measurable impact on the CD8 response whatever the
treatment group.

Exampile XI - Clinical trial in an elderly population aged over 65 years with a vaccine
containing a split influenza antigen preparation and AS03 with MPL adjuvant

XI.1. Study design and objectives
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Tertiary Qbjective The tertiary objective is to

evaluate the cell nediated i nmune response (production
wW@RoobAEdG) | L-2, CDAOL, and TNF-a and menory BPCT/EP1006/002837

response) 2 1, 90 and 180 days after vaccination with

F t s used as
A SRV KSR S i b B et

and@dRé NinkiunabeMetyT e GIBf(deﬁlﬂﬂ@mé‘ aBl%IO@ﬁ:a%dirHMéﬁ‘ztae@aH‘ﬁlHﬁe vaccine
ASO3+MPL( 2 er dose) systemis also used in study
COﬂtqﬂ'P'ugtthat%b%P?anRﬂ aqimvaptxn anTeigerynporitation agescoyes 65 years (> 65

yeaﬁ‘g—bﬁl? apieSdudtly t DalRRddVRk( §@04TQN|91€ r’thﬁ O085the S¥SFdBt Svégc]me For

i de i cal conmp osition excep t that e concentration
imnymogesigiy an@aafe%@qunaﬂ@eggclu@“lﬁ’ﬁ&wmsacs-ﬁmé infRelgium) vaccine

anple VII1 for the influenza vaccine
Waggfé&{/%%%e I\?\Acﬁ ASO3+MPL, with as only difference that

the concentration of MPL is doubled. Control: full

f I M admi ni stration. Four
nggéecjggégué/éla‘g%rté(éggaésrsggubj ect: at days 0, 21, 90 and

* BB wbumobatsotSe auliees wihiblhad tpeevicitslyeractived s dose of the
RIGHH ol JHNARBANRNYe @SR RFRLHE SEUBHY CGiic 8%

injection of uenza vaccl he a
e  Onewrontrelgroup (Fluagixy bt aboxil 50 Suldje@MNherlrﬂpcpremws@nr@celved one

@gg&b{ﬁuﬁﬁwﬁh@ﬁe%e% fnlcgﬁfr. | endpoi nt. At day 21:

response s i'n erns of frequency of
influenza specific CD4 lenphocyte per 106 in tests

ond AR lid S5 A8, B LLSGR! ! hELAF e i resoonse (o
haemaggbiisie, arfd eqil}MRLytitoés)miftheleﬂ\mcmpEm faith tBBRAadiuvented influenza
vac@rﬂ?lFYLf‘ﬁ§O§-ﬁ\/llt’9| p&i}‘ﬁ%ﬁ}%b@}ﬂ 5r?et e%o gﬂ %&r{n@}s&%%n of the first dose.

' uenza- speci frequenc
Forveeotianaere guiposes, siojectsnwbal hadcaﬁeaéys renei/el| RIuafi@" iis the previous

OBl ) B ONERUR L O e cone g g

the vaccine group as fixed effect and the
pre-vaccination log-transforned titre as regressor.

their 98.75% Cl are
Xl.2. he\/a%\c/:lu{eactxlar%po& ion and a m|n|75tra0tlon

The strains used in the three vaccines were the ones that had been recommended by the
WHO for the 2005-2006 Northern Hemisphere season, i.e. A/New Caledonia/20/99
(H1N1), A/New California/7/2004 (H3N2) and B/Jiangsu/10/2003. Like Fluarix™/a-Rix™,
the commercially available vaccine used as a comparator, the (AS03+MPL — adjuvanted
vaccine, hereinafter in short “the adjuvanted vaccine”) contains 15 ug haemagglutinin
(HA) of each influenza virus strain per dose.

The adjuvanted influenza candidate vaccine is a 2 component vaccine consisting of a
concentrated trivalent inactivated split virion antigens presented in a type | glass vial and
of a pre-filled type | glass syringe containing the ASO3+MPL adjuvant. It has been
prepared according the method detailed in Example II.

At the time of injection, the content of the prefilled syringe containing the adjuvant is
injected into the vial that contains the concentrated trivalent inactivated split virion
antigens. After mixing the content is withdrawn into the syringe and the needle is replaced
by an intramuscular needle. One dose of the reconstituted the adjuvanted influenza
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n eci n at | east
The mémggti G doss 5 eﬁﬁ&é”@'w adlypantesnilishza vaggipe s given in
Talle 45f Belh viancined wererghgini inwdradsoataripd t h " pool ed anti gens
I1", are presented in Table 47. For each adjuvanted
i nfluenza vaccine, the upper limt of two-sided 98.75%
Talge 46f G\Compiosition bérthbetegonstittited ivaceie biljivantid 2A$03+MPL)

Thi s shomﬂuehm mndldaibenacoh'iety of both adjuvanted
er-ed el-derdv—subi ect s

adm
Vabblnco GUHIHIOLCI L CT—OCTT o
%%mgar 0 the Fluari x(tm) vIURNHY Bef et er &d i n
lngetivetedapédvifimtsween 18 and 40 years in termo
-posi{NeavaCaledania(20/dor (e{Nency of 16phlHeNZza- specifjc
-CDA/Neb Califérhiakdj2084 ¢4BNRY r at | 05 @g HAf | uenza- specific
-CDB/JangdudDIR9oat | east two cytdkignes, Day 21 (ATP
Axdidnaint f or i mmunogeni city) AJIJ usted GM = geonejric
SREXeraulsiohody adj usted for baseline titre; N = Nunber
-of (sgubleael s wi th both pre- andopesig vacci natiop
-r efll-slphava@dophdrod; 98.8% O £198634§ confi dence
-i n{pefysatbato80 +Meveadj80pt ed GM aa6img (Ancova nodel :
Midi ust rent for baseline); LL|z5hgwer limt, ULl =
Iirrit Results - Descriptive analysis (Figure 26) The
Xl:iml nol ngs It Bef ore vaccination the CM
sﬂgﬂg% 9% ﬁ'%‘??ér“ Pn young adults than in elderly
After vacci nation, o there was a booster effect of the
a, vacci. ne on the CM response in young adul ts
] Humaral imp e gndpoints and resut By havi ng
Obsee\zwl \xemdbted] uvant ed [ an uenza vaccine is conparable to
ponse of

he diff
Al ggfweer?ngr ang’ %slt’g/%/un |Lﬁ5? '%‘”FWE&(%)I%E&W‘% tested

separately against each of the three influenza virus strains represented in the vaccine
(anti-H1N1, anti-H3N2 & anti-B-antibodies).
Derived variables (with 95% confidence intervals):

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

(9) Seroconversion rates* with 95% Cl at day 21

(h) Seroconversion factors** with 95% Cl at day 21

(i) Seroprotection rates*** with 95% CI at day 21

* Seroconversion rate defined as the percentage of vaccinees with either a pre-

vaccination HlI titre <1:10 and a post-vaccination titre > 1:40, or a pre-vaccination titre >

1:10 and a minimum 4-fold increase at post-vaccination titre, for each vaccine strain.

**Seroconversion factor defined as the fold increase in serum HI GMTs on day 21

compared to day 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.
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responses for all cytokines investigated (IL-2, CD40L,
TNF-a and IFN-g) was significantly higher with the
wa@ejosstemted vacci nes conpared to Fluarix(tn) (RGFEP2006/002837
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vacEYug{ c?’rf”‘ﬁdé %gv aucg:{ﬁg s:tr%fer{stnz:ﬂ%/ei gl'rﬂ?ﬁ&@e’(%dl-mPL ﬁ%b%ﬁﬁ@aré&to the Fluarix
gro@p,edfhevaly9%h Glmiare everleppivg dFigike 254/ CD8 Tl ynphocyt es
Theatgg) %?%{ élgﬁéélﬁécslyfﬁloﬂp&{ e nZgr%gibsgcgfltgéﬁﬁrogeagéuthgﬁtlé%rfgr
anngit reRistretigrogf influpazainacitpgdrvacgingd b bptasfor (wiislagoermar i sed
Harﬁ%&is%ﬁb@hﬁﬁgqlﬂeﬁég?y& Iuérga \?é%%,?le ‘?cﬁbhé‘ﬁﬁﬁﬁﬁﬁbl |9él%s§éssment

| each ant |g ar amet
of thexgnnyal\sirajo cbangess (GPMBBWIR/@d4/9 ) dbmm@s agrd O\&E ﬁﬂuyeﬁrs (Table
)of di fference between the two groups (influenza
adj uvant ed vaccine versus Fluarix(tm) and the
statistical p-value is calculated for each antigen at

Tat{fl‘é1 g di L@fﬁﬁtﬂst LES rat£?§&fdc8hw:%u§4 ﬁ‘J‘té§§h& Sohlersion factors at
| vi d ,f day

(Post /Pr nsoonqeq 1S cal (‘ul ated for

vacm natl an)

Sr@sch vacci n8Pion gr oup Nang Sexisctianet geSproginvesigp gte |  Seroconversion
different test. A Non-parametiiie4est EAPERIGH) t pst) faft"rl
is used to|conpare the i ndi vi ddal  di ffere[?*rr’cf%C']Post [95401
EUstidsrd Idl.iUII) andthe 9&0%“ sticatS Jval uc Wi >2LAOU o
A/Ne\ﬁ‘béiéﬂlbrﬁ‘al eU | FVPERSH_ aas UETho 575 505 0o 41 | | B BT 5465 3.1[2.2-4.4]
e p- val ueg ik 0 W T Tox0T b BBY.o386 [T0 GPTRgEEel ' 25[1.835]
ANGW YarigHENE €| FileMPILESOB T €q e NCY02 0178 6408 BH € NZa78 PRET-3014C | LDA8 8 [6.1-12.5]
T-Tynphocyt gl € present 56 84.95200148 [43. cbalesh 6.0[4.4-8.3]
BillafgeleBeNt | a| FigvRl-AnSIB1 C$ 38 Pt Valoups7sH0@m Kr upk@d.s-Xal | 1S  5.1[3.7-7.0]
Tests for (OBMarid cells|as eactooor.eelopoi nt 3(.HNRIB-833hprt  3.1[2.4-4.0]

N= fatdil numben ofsubjent;t%F Percentage of subjects with titre at day 21 within the
specified range; Cl = confidence interval

Example XIlI - Clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation adjuvanted with AS03 and
MPL at two different concentrations

Xll.1. Study design and objectives

An open, randomized phase I/l study to demonstrate the non inferiority in term of cellular
mediated immune response of GlaxoSmithKline Biologicals influenza candidate vaccines
containing various adjuvants administered in elderly population (aged 65 years and older)

as compared to Fluarix™ (known as o-Rix™ in Belgium) administered in adults (18-40

years)
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Goup 1: Influenza vaccine adjuvanted wi th ASO3+MPL

(cone. 1) Group 2: Influenza vaccine adjuvanted with
WABD8AMRL (cone. 2) The main concl usions are: EE/EP2006/002837

Pre-vaccination GM frequencies of influenza-specific

CD4 were simlar in all groups of elderly subjects but

superior in the adults aged between 18 and 40 years.

Fom(rt;)areﬂlesgroup@wbrwésjstymeaﬂay 21) frequency of
(3D4TI hocytes was simlar in o

@) o 5 VP BEDL areion e i GFouadpeR e o06 diaee phdsari
a(ﬁtdjarmgaxdprts aged between 18 and 40 years vacci nated

(b) ?odgtheque;g@ %ruhé% ?ﬁg?cgé%yé% 3{&13 g@lﬁéﬁg%ﬂgg‘%ds 3:3:2 into three groups:
ioné |9UBJIDZV$1%FBI@€LHH“ edts fdadivihgliyeRes vameafuvEney Wikt AS63-MpL
L Igg aq cci nation with adjuvanted vacci nes than
&nchh W T#%" j(d) Pre-vacci nati on and post

- regrogd wmhn 7ENUbjeety u@mynga‘nﬂue“ﬁzb Wa ke §&@%ﬁté&w@@ﬁ8@53+mm

ﬁisegé a)lly simlar in all groups. Results -

E&Jnlcem?ast on “of °t H¥ Hunoral i mune response endpoi nts

- Befwevedlv groupbligs50 Aibjettyfecbiving ohe d¥8e dPHIuABPM serum
haemaggl uti nation-inhibition (H') antibody titres,

tested separately agai nst each of the three influenza

Prim$nylﬁbjsntir/ai ns represent ed in the vaccine (anti-HLNL ,
e.cut-off value for

B- ant.i
ThePitrhary Phgafi IS 1emai e eCidrntAny i 2y ook racaiaton of the
lnflueylza héjul/aﬁed aamr)estmfnmete?étﬁ|naél@érbysd®te(c@(tégéﬁl l€5§|y%ars and older)

t ect whos
as chrFates (¢ RFRAE BBninkierii ol %t Gast Tb Sarshin s of requoncy
of igtuargespeciic GD/] Wﬂpmlcy?te§ Lmﬁc@dm%Mw??aem:tw@Qﬂﬂerbhﬁ Icftokines

th equal to the cut-o val ue
(CDﬁn%qE%atrﬁ[:lq He'qﬁ’gl owqt he cut-off of the assag IS gihven
val ue of half the cut-off. Based on the

Seca?d%tglbj%g@{/e\ét itres, the follow ng paraneters are

Thesgrengant ekiectigps esomet ri c mean titres (GMIs) of H

o) 0L s 88Ky LA G SRR

t -
?%cllrggq,agwﬁm@fj SiUdRg Eadayﬂfgllqm t@lntﬂaynu%ularckelf‘mnﬁatbt@a of the

{QRinkah gld'eﬂ§ Eﬁlﬁé@(s (ébe%iebré%aré ar%vIT 8er). Fluarix™ is used as reference.

(b) To evaluate the humoral immune response (anti-haemagglutinin titre) 21, 90 and 180
days after vaccination with influenza candidate vaccines adjuvanted. Fluarix™ is used
as reference.

Tertiary Objective

The tertiary objective is to evaluate the cell mediated immune response (production of

IFN-y, IL-2, CD40L, and TNF-c. and memory B- cell response) 21, 90 and 180 days after

vaccination with adjuvanted influenza-vaccines. Fluarix™ is used as reference.
Xll.2. Vaccine composition and administration

The influenza vaccine adjuvanted with ASO03+MPL(25 ug per dose) system is also used in
study illustrated in Example XI. The influenza vaccine adjuvanted with AS03+MPL(50 ug
per dose) system is of identical composition except that the concentration of MPL is
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on day 2 1 conpared to day 0. (1) Seroconversion rates
(SC) at day 2 1 defined as the percentage of vacci nees
wowdok/1@itther a pre-vaccination H titre < 1: 10P@ENEPR06/002837
post -vaccination titre > 1:40, or a prevaccination
titre > 1:10 and a m nimum 4-fold i ncrease at
doybbert. -Thaqudeess i thetdameeas the) orgedassrivrceiot Fxamplalvéls fof grRnfluenza

vane e/ apioifity ASE AT, WERRLER MfEnct 1eRiE! GREEUbA of wPL
is daubledn each group separately. The 95% C for the nean
Cor‘?c oIJfBPdBééagﬁfl er%'ll\'?l%@n’fn’ﬁsthtbﬁt obt ai ned assumi ng

-transtorned titres are nornally distributed
Fonm achedm«dmm Retstbigcte at davg B 8% X ancht8Q With tiopd samhlercollected
Ogﬁcﬂ%'tqgeﬁﬁé’t?%%ﬁb sformation of the 95%
for the nean o ogtr med titre. M ssing
Vagginatipo grizedula: eseiniedtion Oélnﬁaertzac,\@p@ne ahdaddy
measurenent is not replaced. Therefore a subject
Wi t hout serological result at a given time point do
Xil.3ot IlyHnpgenicky resullse anal ysi s of the assay for that
time point. Hunoral inmune response results (Figure 27
and Tabl e 49) Pre-vaccination GMIs of H antibodies
Xl Bl CMI endoajnis enceesilts aj ns were within the sanme range
ups. After vaccination, there is
Evd aeﬁg?%ﬁ‘héa@?ﬁé'?%ﬂﬁ (%pad uvants which increase the
At @ﬁy@? éIerrégwﬁw ahs@m@ﬁ interns® apleaeney okinfuenzadpecific CD4 T-

oA ot T 52T 28T B LS T
anchCgrelk) forf H3N2 and for B for both adj] uvants Twent y
For?éi\%_l%%@ecgr (2@[ ﬁéé%%&éﬂ?ﬁé%c@?nﬁ Bf é@gghf;agé I\ébﬁaefrb Xanalysed as
follgws$:edoni a and B/ Jangsu strains.. As shovvn in Table 49,

Thé aﬁ/l raclqb W%%’\eoq‘ Hflﬂ%ﬁié&}fe%ﬁ%%éi f? Sggfeg trd?gurPs vaccinated with

renents ean au or| | es
adju\ee@ut@i Yagcings aocl FapYNG ig pbtamdu usinolrmMAaN CRYAcinndel c[n"th@marlthm-

trar{sﬁér @ditﬂgg\fnc 2}?[}1%%%6@%0 egfth |nreed?8l% ds fl)?é'd ?ffecF and the

_uenza I MMuNo assessnen
pretvaecinatinnalogdrensfiormerhtiiie) es 'reqreﬁavplmmwlg@ﬁp their 98.75% Cl are

derived as exponential-transformation of the corresponding group contrast in the model.

The 98.75% CI for the adjusted GM is obtained by exponential-transformation of the
98.75% Cl for the group least square mean of the above ANCOVA model.

Results - Inferential analysis (Table 47)
The adjusted GM and GM ratios (with their 98.75% CI) of influenza-specific CD4 T-
lymphocyte producing at least two cytokines (IL-2, IFN-y, TNF-o. and CD40L) at day 21,

after in vitro restimulation with “pooled antigens II”, are presented in Table 47. For each
adjuvanted influenza vaccine, the upper limit of two-sided 98.75% CI of GM ratio is far
below the clinical limit of 2.0. This shows the non-inferiority of both adjuvanted influenza
vaccines administered to elderly subjects compared to the Fluarix™ vaccine administered
in adults aged between 18 and 40 years in tefm of post-vaccination frequency of
influenza-specific CD4.
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i nfl uenza adj uvanted vacci ne groups are in the sane
ramge conpared to Fluarix (18-40ad/@8dCM Gi®UP except
for_New Cal edonija strain. Tabl e |{F Yies QIH0MEELERR. 2)
r atRsYN@r oconverAS0+MRLAtsme. HNd Gonver Spggy, EACcTors at
dayN 21 |AdjisfeddGitc t AdjustedBMNOgeVafilet Y)|NE T ot gl nurmber
of Wubj|829.4 % rer clesiB@ge of suly @cts W5§ M Tlplgg e at
Atfiysted TMi=t beaméthe ntR@cartibedy bajusd fE# baseiRB i r%eNLE Number of
subjeetsv ath Xbdth re. ahdnposLesRinatiéy resuns! é\?dn%lé éh‘gl 98.8%

dentidermedntentai fon tHe &qm@dﬁﬁl\mfati‘or‘(ﬁ\hé@%zrﬂo%eéd fidifne 8asellne)
Lherss logieg fiinftj Glaatupperi Imfier i or in el derly adul ts conpare

to adults aged between 18 and 40 years. After

CligR i Lh El pari x , post-vacci nation
Respﬂgcwe%&' H ?i nferior in elderly adults

Thea‘oalpandudgd;wewunger ones. On the contrary, t he

nferiarit rm of frequency
po;?fief?fse’é‘?ﬂ%?tl%ﬁ#‘? P&E [RSROPs I higher nr,?eyﬁyag apltsi thar inGaiderly
af tAdter vasiriatiahj on Wi t h adj uvant ed vacci nes of elderly
subj ect ?ﬂf was denonst r at ed corrpared to vaccination with

FI uar P x (P5HF Was aRfpstes cHeE ! Bt inkieanza gaegine a0thee@Mbreshynse in

ne response in termof H
iy Iygumgwadmsmab yég@?l uenzapvacm nes fulfilled

The roq M GRSHIes it PeiskdemapBaree R pRaisdiinfuensa vacaine

annual is comparable to the CMI response of young adults.

» The difference between pre and post-vaccination in CD4 T-lymphocytes
responses for all cytokines investigated (IL-2, CD40L, TNF-o, and IFN-y) was
significantly higher with the adjuvanted vaccines compared to Fluarix™ (18-40

years) for all tests excepted for IFNy when we compare Fluarix (18-40 years ) and
Flu/AS03+MPL (conc. 1).

It should be noted that the in vitro stimulation was performed with the Flu strains (i)
Bl/Jiangsu, (ii) A/H3N2/New-York and (i) A/lH3N2/Wyoming instead of A/H1N1/New-
Caledonia included in the vaccine. However, preliminary data including the A/H1N1/New
Caledonia vaccine strain from subsets of subjects indicate that the results will be similar.

Results - Evaluation of the tertiary end-point (Table 48)

In order to evaluate the tertiary end point, the frequency of influenza-specific CD4/CD8 T-
lymphocytes and memory B-cells were measured at days 0, 21, 90 and 180.
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lhurmral i mmune response between adjuvanted vacci nes

tesand Fluarix in elderly subjectsX 1.4. Reactogenicity

A ’\bﬂﬂlﬂirﬂm&ﬂ@(kés’f av ilcoxa&q:eyt)ds Ugecptfo oﬁ@\fﬁ"ré&eﬁﬂ&ﬁ&%l@ﬁ@rence Post-
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rPrePapidabiE) ST st vas Wit b b Sriar fesaeh @ntooh at each

dlfferalhisteqUent days) were recorded. Unsolicited syrrptorrs

a21d foll owu eriod (da
TeOESEh R Wiod 18 ikl Srmoniay By e othe requency o
influepearspeaic CD4 @Aginblosylestdre pfadehdiingabEsanas assessed
as described in Table 52. Table 51 Solicited
| ocal / general adverse events N. B. Tenperature was
Tableed®r dednfenentied seatisticagp-vahes!feora ddubkANGhIIE TERES B ¢ T

measur ervelisat pach tinegsbint (ATFI@6hé1it IBSinfthufidyenitiBg
hi ghest tenperature was recorded. Table 52 Intensity

scales fgrvald i cited synptons in adults*Fever iS

defi ned &oup¥ank FREYD 1[EIITBaRY Al ELD~ J€romst ahdiTa YNG GTéhh%Z and Flu YNG

maxi Mum fday ens! ey 2f |BAR! ddyzslc“&éw y21_ Jday0, . lday 21

ALLIDEUBEEST M3Bh I NE.0h3 SE 25887 [FaggsCt 90%4.” 100005 . 70.4889

COAOLY. ~ = B31IAT 16,0007 105104 [o.qbo2 g, !1009c Of98F T 000093 g 105412

FNy 2% o 502 IbJ0d, |0,5450p (0.0 g @Ooﬁ 093959, [H.0001 _ |0.7895

[ 03701 ~"[0.0008 0.3701 0.0008  |0.0003 |0.8557  [0.0022 04766

TFNo 0.3716  10.0004 ]0.3716 |0.0004  |0.0000 |0.8730  |0.0013 0.2114

Group 1: Influenza vaccine adjuvanted with AS03+MPL (conc. 1)
Group 2: Influenza vaccine adjuvanted with AS03+MPL (conc. 2)

The main conclusions are:

(a) Pre-vaccination GM frequencies of influenza-specific CD4 were similar in all groups of
elderly subjects but superior in the adults aged between 18 and 40 years.

(b) Post-vaccination (day 21) frequency of influenza- -specific CD4 T lymphocytes was.
similar in elderly subjects vaccinated with adjuvanted vaccines and in adults aged
between 18 and 40 years vaccinated with Fluarix™.

(c) In elderly subjects, post-vaccination (day 21) frequency of influenza-specific CD4 T
lymphocytes was significantly higher after vaccination with adjuvanted vaccines than
with Fluarix™.
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The 95% ClI for GM is obtained within each group separately. The 95% CI for the mean of

log-transformed titre is first obtained assuming that log-transformed titres are normally

distributed with unknown variance. The 95% CIl for the GM is then obtained by

exponential-transformation of the 95% CI for the mean of log-transformed titre.

Missing serological result for a particular antibody measurement is not replaced.

Therefore a subject without serological result at a given time point do not contribute to the

analysis of the assay for that time point.

Humoral immune response results (Figure 27 and Table 49)

Pre-vaccination GMTs of HI antibodies for all 3 vaccine strains were within the same
range in the 4 treatment groups. After vaccination, there is clear impact of the 2 adjuvants
which increase the humoral response in elderly, compared to standard Fluarix in the same

population.
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adj uvant, wherein said oil-in-water enulsion adjuvant
conprises a netabolisable oil, a sterol and an .
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1 wherein said sterol is alpha tocopherol. 3. A
osition according to claim1 or claim2 wherein
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S g

AR 4§c£ft?r%ﬁlwﬂ%i Biyenza vacainps excaeged the eemiraments of
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east 90% ensity are in the ran
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| ene, 8. A conmposition according t
SUb@C};ﬁ %69%10"?669/3’%{&& n said metabolisable oil is

Afteprveseinationtrefe aE® @nétafticAyodifiérencd i @fmé B?sér‘b‘p%tectlon rates of

f d composi tion.
HI %@hﬁ%&? g?t&’%g'lé\a&%'f'iﬂi(no Sf%g‘lrsgrgyoqr;fpar& ai ns 1 to 8 wher ei n
sal dpmmqml:q_a@bﬁcg ?glgg&aégtrglﬂ amount of 1. 0%
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For-eamho@aceing siraing theaseraprotastion oatea(ﬁqrdhelQngfIUmzamﬁjwénted vaccine
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between Fluarix (=65 years) group and

e Flu ASO3+MPL (conc 2) for A/New Caledonia strain

* Flu AS03+MPL (conc 1) for B/Jiangsu strain
For each vaccine strain, the seroconversion rates for the 2 influenza adjuvanted vaccine
groups are in the same range compared to Fluarix (18-40 years) group excepted for New
Caledonia strain.

Table 49 Seroprotection rates seroconversion rates and conversion factors at
day 21 (ATP cohort for immunogenicity)

Strains Group N Seroprotection rate |  Seroconversion Conversion
(HI titre > 40) rate (> 4-fold factor
% increase) [95% Cl]
[95% Ch %
EU standard (>60 years) >60% >30% - >2.0
EU standard (< 60 years) > 70% > 40% >25
A/New Flu Yng 75 | 100 [95.20-100] 77.3[66.2-86.2] | 35.1121.9-56.4]
Caledonia Flu Elderly 49 | 71.4[56.74-83.42] 30.6 [18.3-45.4] 3.7 [24-5.7]
(H1N1) FluAS03+MPL (conc, 1) 75 | 90.5[81.48-96.11] 55.4 [43.4-67.0] 6.4 [4.5-9.0]
FIuAS03+MPL (conc. 2) 75 | 98.7[92.79-99.97] 74.7 [63.3-84.0] 9.2[6.4-13.3]
A/New York Flu Yng 75 | 93.3(85.12-97.80] 76.0 [64.7-85.1] 9.2[7.1-11.8]
(H3N2) Flu Elderly 49 | 81.6[67.98-91.24] 694 [54.6-81.7] 8.2[5.7-11.8]
FIuAS03+MPL (conc. 1) 75 | 94.6 [86.73-98.51] 90.581.5-96.1] | 19.2[14.6-25.3]
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haemagglutinin than Fluarix™. Significant dlfference between the humoral immune

response against each vaccine strain mediated in elderly subjects by adjuvanted

vaccines compared to Fluarix™ are summarised in Table 50. Compared to adults

aged between 18 and 40 years vaccinated with Fluarix™, elderly subjects vaccinated

with the adjuvanted vaccines showed a trend for higher post-vaccination GMTs and

seroconversion factor at day 21 against the A/New York strain.

Table 50 Significant difference in humoral immune response between
adjuvanted vaccines and Fluarix in elderly subjects
Post-vacc GMT | Seroconversion Seroprotection Seroconversion
Factor rate Rate
Flu AS03+MPL A/New York A/New York - BlJiangsu
(conc. 1) B/Jiangsu
Flu AS03+MPL A/New York A/New Caledonia A/New Caledonia | A/New Caledonia
(conc. 2) BlJiangsu
A/New
Caledonia
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wherein 3D-MPL is present in an anount of about 25
worggoaiio@® A conposition according to any of CPGEI/ERB2026/002837
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Soligieg SYRPI@NS: AepeHTRRIE A1) ogsuiriReh ibiHEn? I -edhfdewturoperiod (day of

vao%ﬁ@%rﬁildhﬂ 6 GsuBB¥qRint Wagé)erde F&tofded. V@}%roﬁélfédsﬂrﬁptoms occurring
anti gen or ﬁmtl 8en| c composition contains between 1 to
during ﬂ%w%avm Vet .W'PGéﬂ%xaoévmn@tlo'z@ndm+3nsﬁm@w lays) were

als€ esEResEd! Irftéhsitg oPthaifBIbwiny AESWVEYS 48sedBBY 85 ReSdibed ﬂﬂ’fétgéf B2,
or antigenic conposition contains a | ow dose of HA per

i nfluenza strain. 30. An inmmunogenic conposition
Taksle 6ar di ngolicited ldcAV GherblQidverseSéemtsint i gen or

nt i ohposition contains bhetween 2.5 to 7.5 my

Solpite Al ALBy b 21 An TSGR AR Lo

Paiatdheyiniestionsiiy of cl ai nsFatigus 30, wherein the

Regpessipiih@iniestien gt conposi(fe6h is in the formof: a

SW&U‘FQ@F@@'%@‘I’%‘ §118f | uenza ylieadachg non-1ive infl uenza
Hagmatama or sub-unit compongMEsds aghe i nf | uenza vi rus.
32. An i mmunogeni ¢ conposi$Mi¥eingccording to claim3 1
wherei n sai d non-live inf|{RMPaINiINtRain obthe piggtion
influenza virus. 33 A ne mmpramattqwrmwg@m on _of an

N.B. nf1qeperaturemiiafo geaereed oifp diag t@uehingor Skoyidnatistitional temperature
si tNBATUMAMP ILTIRENEG @t Ui inses chdiayx ithey highestu temperature was
VI r"@sordadi gen or antigenic preparation fromat |east

two i nfluenza virus strains, at |east one of which is

Table 88 at '@EPnﬁlto'wcalq&afﬁaémchtqﬁﬁmemsOm ashdtst he

AdRESENnET 1O DETAERER] GEEL . Partndteparraent ¢ outbr Fi‘: T
Pair ahﬂle@ﬂ)rp%% N !.el i 'euu bl ﬂbseﬁ T Aet ||u_u as—etrattret
!n clalm ,f,'lll thre—oi dnntbuv@_e%—ﬁ—eﬁ—&dj—waﬁ{—
'S as 2 when limb is moved

3 prevents normal activity
Redness at injection site ! Record greatest surface diameter in mm
Swelling at injection site - |Record greatest surface diameter in. mm
Haematoma at m;ec’uon site ‘ Record greatest surface diameter in mm
Fever® : Record temperature in °C / °F
Headache 0 Absent

1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Fatigue 0 Absent

1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Joint pain at the injection |0 Absent
site and other locations |1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Muscle ache 0 Absent

1 is easily tolerated

125



10

15

20

25

30

defined in any of clainms 1 to 18. 35. A nethod
according to claim 34 wherein the oil-in-water

we@peawb30wam f urther conprises a TLR-4 adj uvant. BGI/EP2006/002837
nmet hod according to claim 35 wherein the TLR-4
adjuvant is as defined in any of clains 19 to 24. 37.
An i mrunogeni ¢ ddnposi ti on gstedpegsyth naimahsctivity cl ai ns
1-32 for use in|8redicine. 3revEids pereabficlivity an

Shiverfriguenza virus |@r anti geni ¢Alsespar ati on t hereof ., and
(b) an oil-inwatler enul si on|iagpsilydolerated t he
manuf act ure of ad i nMmunogenilintedergsowiht napmabactigihai ned

in any of claing3l to 32 folprevehicnonnahtctiviipst one of

*Fevr i8efimgly £ &dldpPempetstiute 23MBI090SsPoNse, i) an
i nproved B cell nenory response, against said virus or

antigenic, conposition in a,hunpn. 39. The use of a
The eI BSTIGST BF! dHeF R ite T essPu o S shardds Qs
0 is-ﬂ?mﬁiﬂ 1 ish> @ake0 remL $ R0 adjsevant 3 rs? Bbgwrp.r epar at :c on

of an i nogenj c canposition as clained in any o
TR INgRARIT IYGSIS8% OF (Yen)5 SCrRAET BHOBF hurmn el der | y
1 i Msk38.0d; was288.04&39The; JIRe-3@arording to claim 39

wherein the conposition induces at |east one of i) an

i nproved CD4 T-cell imune response, ii) an inproved

ThSRERaHorC flaked @PPAsEREsmagiabMmterSay Jor bl Wihé AEs, i.e. unsolicited
antigenic conmposition in said el derl¥ subject.4 1

ge, ! . 1. The
sYmpRi@MaciREHENE A FRPriSE during fhe siwdyoT DRy asirseent isased on the
invéddightol's climédl idgeinem@i Thel iINBHEIBOEMHaeh QETRRBIdedQs abSIghsE® one of
h an i nproved CD4 T-cell inmune response and an

bot
the;foHoMiREeGAt €fory cell response. 42. The use according
1 (hikd)a%n AE Whigh iSeatly a16rafd hyothé slibae icauging Aiitim@Pdiscomfort and
T-cel|l inmmune response involves the induction of a
nOtd'?tﬁ'éf%rﬂgé’ﬂH}‘?‘(?éVWCﬁ“"H%ﬁjper response. 43. The use
2 (R64aratd) B AE AWCHOE saifidiefBy diScdrifoftihgth itgifdte i AovmeBéveryday
&nglatlon is above 50 years of age. 44. The use
actiyfiedyr ding to clai m 43 wherein the target popul ation

3 (Qé\/f@fd)I%/Aabmmrﬁ&n peAEsts dorngle evé§day agtivuse%hm ad!filts_/ adolescents,
suc{hﬂ@n ﬁﬁﬁ?vg\éllprﬂ gr &Jxagﬁfé, gperre]{/gntpgt?gna a%gcla oa $Noﬁ(r/ egcholop and would

necessitate the administration of corrective therapy).

Xll.4.2. Recording of Adverse events (AE)

The reactogenicity observed in elderly subjects with adjuvanted vaccines, in terms of both

local and general symptoms, was found to be higher than with Fluarix™ in the same
population. However, it was shown to be similar to the level seen in the adult population.
The incidence and the intensity of symptoms was increased after vaccination with
adjuvanted vaccines compared to the reactogenity seen in elderly subjects with Fluarix™
(Figure 28). In all cases, symptoms resolved rapidly.

Grade 3 symptoms showed a trend to be higher in the group who received the
vaccine adjuvanted with the highest MPL concentration compared to the group
who received the adjuvanted vaccine wherein the MPL is at a lower concentration.

In all cases, symptoms however resolved rapidly.
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i mmunogeni ¢ conposition for revaccination of humans
previously vaccinated with an i munogeni ¢ conposition
wa@sooshaiimed in any of clains 1 to 32. 46. The BGEEP2006/002837
according to claim45 wherein the conposition used for
t he revaccination contains an additional adjuvant. 47.
CLAWS use according to claim46 wherein said adjuvant is
selected fromthe list consisting of: oil-in-water
emul si on adg uvant, al um nium adjuvant, a TLR-4 |igand,
1. & @Hkﬁé@iﬁfﬂi infhgnza WU@@W%@'OP éoﬁ‘ﬁvs'ﬁg ap indluggzepantigen or
taﬂtl%‘&h ne r‘aﬂoﬁﬂieqeé?'ﬁlopi é‘tlé‘é’stt%ﬁo ﬁﬂh‘ér&"a%u@@iréhﬁ@nét ldat one

i n an Ins 2t

|Sitrg@rh91ngsa%§ma@mw1@w PandsAyjc @\ﬂtbtqagmﬁa\ztgg tft? rzztent@bto be
BEB8odisted MR A gHnBEmicoBhakin EdrAbiRBtidPwittPart 8- MIRERE Bmulsion
sai d 1 nmunogeni ¢ conposition for revaccination
ediwantawheriein said gk yater pmsision adivRgEwerisee gareipbigable oil, a
ts&%leéﬁd mrﬁmSIW ngommon CD4 T-cel | epitopes with

he split inf uenza virus or split virus antigenic
;!r» eqspasitiop AcePreingde clagad whereip gaidrsterskis @lphaitecaphere).

3. WconT;gH%ltféﬁeac@&ﬁﬁlp% Birh Q RRMiRD veréiMsdRl dildn R thdion
t he i mmunol ogi cal” response fol |l ow ng revacci nation is

&RYtaBs ail\dsoriets & whish at jpast 6?% SWiHensity ¢ Iese &A8d! pdn diameter.

4. W&Wﬁéb“sﬂloﬁ%b&@hgtﬂ? %ni/ Bf EIHRRZPOA WH@reWsa&Fbll gl%tér emulsion
preparati on t her éof an_i nproved hunoral response

&Pntémq‘hs#rwga Oéwe@hlat }?@ﬁb?% P¥ dpenrily areless tharedQ@gun in

Apdtgi. ng to any of claims 45 to 50 wherein the

i nfluenza antigen or antigenic preparation thereof is
o. #y enmrasitiop a'f‘§9°r8WvS tapny ef dams; hio 4wherginsaidipihi, wajer enmygion

B RtafAdFbMLs loPwhichiacasls o) BY Ritendith @rd Rk URMZF0 nm in
antlgen or antigenic preparation thereof is fromthree
digweielent influenza strains. 53. The use according to

6. AYorfostloiadBordingtte aRy oFEISHR! NoSAlRerk MMBERPSILMA Water emulsion
conposition for revaccination contains at |east

one
|Cﬁf"lal5§r92|é’r%‘{|?t§|°ﬁwﬁﬁhaﬁ lgagt YL%s By iirdensity @re i the Fgat1 0 to 200
oMt Rreaketef. has the potential to be associated with a
pandem ¢ out break.54. The use according to claim53
7. m%'t@ﬁla&(‘?ﬁﬂw&éﬁﬁﬂy st ¢laims 1 to Guhereinsgid mgiabelirablg aitis
e¢gogbsd.i ng of 1 HSNL, HON2, H7N7, H2N2 and HINL.

N

8. A composition according to any of claims 1 to 7 wherein said metabolisable oil is
present in an amount of 0.5% to 20% of the total volume of said immunogenic
composition.

9. A composition according to any of claims 1 to 8 wherein said metabolisable oil is
present in an amount of 1.0% to 10% of the total volume of said immunogenic
composition.

10. A composition according to any of claims 1 to 9 wherein said metabolisable oil is
present in an amount of 2.0% to 6.0% of the total volume of said immunogenic
composition.

11. A composition according to any of claims 1 to 10 wherein the oil in water emulsion
comprises a further sterol.

12. A composition according to any of claims 1 to 11 wherein said sterol is cholesterol.
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55. The use according to any of claim45 to 54 wherein
the first vaccination is made with an influenza
W@ o09poailtéo on contai ning an influenza strain thedT/EP20DE002837
potentially cause a pandem c outbreak and the
re-vaccination is made with an influenza conposition _
13. Ao FRMEPFIRY acceidinaipany whclaidbia 12 Wherginsaidaphartrcogherol is

6l inh &Bo@mor 9004 tPPIM ofhetiGtaPRIMIE bEEdd Fathfnogenic
[ mTunOﬁenl c conposition contains a | ow dose of HA

ai"lPG8FON57. The use according to any of clainms 45 to
14.F0comigssition Fabirigth A BF 8aii 1 @18 WherdiidaltAbRa-tocopherol is
preparation ther?of J S e&%— derived or tissue-culture
PEPSL 1 arsMOHH OT (1 9o 19r5-8% A ifiq igkah velkmef sgidimgunogenic
oepasidbh.on froma first influenza strain in the_
nufacture of an inmmuno ositjion as clained

qe_ni C co& | )
15.iAcolpRpsifonaegpiding o egy gbclaigls hiootaawherein thggatiesaf squalene: alpha

itoddptiernt B dqubPsitiésnthagaused by a variant influenza
strain. use according to claim58 wherein the

.59. The,. ] . 1n )
16.¢4 GAPPOSIHON ASASEINGLtp 41K Of QalBelbio o WeergineRicerpulaiing agent is
auidenhaak or has the potential to be associ at eld vvitgsa
dem ¢. outb k. 60. The use according to claim _
17 SRS teR oG Ang e aniel Seeal or el saikrpylaivieg agentis
\présenBatEiatacit op00b e 8l09Pby WaRht RAwPEr i infthuridyehR

associ.ated with a pandenmi c outbreak. 6 1. The use
§8@898ﬁ% to claim59 or 60 wherein said pandenic

18. 9{ ¢omnposition seterdingdo BhpoT didits! 1 Bt1 7cmbemlisMan®bgerdt™Present at
The use according to

i1 P AN i sl i e ador

19. iAscaptdositibR @t oraimy tih any biSdlaifRMStoSHsi it réth théinsRlindgenic
influenza virus, a whole influenza virus, a sub-unit
Fﬂ?‘Pﬁ%ﬂ%fu{}th?ru%qmpéﬁ% ﬁle?-Eﬁé‘hg%g"\?'r rosone, and antigenic

20. pv edpeposttivn actdreéihg@d any of claims 1 to 19 wherein said TLR-4 ligand is

~ selected from the list consisting of: a non-toxic derivative of lipid A such as 3D-MPL; a
synthetic derivative of lipid A; MDP; and RSV F protein.

21. A composition according to any of claims 1 to 20 wherein said lipid A derivative is 3D-
MPL.

22. A composition according to any of claims 1 to 21 wherein 3D-MPL is present at an
amount of 1 to 100 pg (w/v) per composition dose.

23. A composition according to any of claims 1 to 22 wherein 3D-MPL is present in an
amount of 10 to 50 ug/ml.

24. A composition according to any of claims 1 to 22 wherein 3D-MPL is present in an
amount of about 25 ug/ml

25. A composition according to any of claims 1 to 24 wherein said multivalent composition
is a bivalent, trivalent or quadrivalent composition.

26. A composition according to any of claims 1 to 25 wherein said pandemic influenza
virus strain is selected from the list consisting of: H5N1, HON2, H7N7, H2N2 and
H1N1.

27. An immunogenic composition according to claim 26 wherein at least two influenza
virus strain is selected from the list consisting of: H5N1, HON2, H7N7, H2N2 and
H1N1.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

An immunogenic composition according to any of claims 1 to 27, wherein said antigen
or antigenic composition contains between 1 to 15 ug of HA per influenza strain.

An immunogenic composition according to claim 28 wherein said antigen or antigenic
composition contains a low dose of HA per influenza strain.

An immunogenic composition according to claim 29 wherein said antigen or antigenic
composition contains between 2.5 to 7.5 ug of HA per strain.

An immunogenic composition according to any of claims 1 to 30, wherein the antigen
or antigen composition is in the form of: a purified whole influenza virus, a non-live
influenza virus, or sub-unit component(s) of influenza virus.

An immunogenic composition according to claim 31 wherein said non-live influenza
virus is a split influenza virus.

A method for the production of an influenza immunogenic composition for a pandemic
situation which method comprises admixing influenza virus antigen or antigenic
preparation from at least two influenza virus strains, at least one of which is
associated with a pandemic outbreak or has the potential to be associated with a
pandemic outbreak, with an oil-in-water emulsion.

A method as claimed in claim 33 wherein the oil-in-water emulsion adjuvant is as
defined in any of claims 1 to 18.

A method according to claim 34 wherein the oil-in-water emulsion further comprises a
TLR-4 adjuvant.

A method according to claim 35 wherein the TLR-4 adjuvant is as defined in any of
claims 19 to 24.

An immunogenic composition as claimed in any of claims 1-32 for use in medicine.
The use of (a) an influenza virus or antigenic preparation thereof, and (b) an oil-in-
water emulsion adjuvant in the manufacture of an immunogenic composition as
claimed in any of claims 1 to 32 for inducing at least one of i) an improved CD4 T-cell
immune response, ii) an improved B cell memory response, against said virus or
antigenic composition in a human.

The use of an influenza virus or antigenic preparation thereof and an oil-in-water
emulsion adjuvant in the preparation of an immunogenic composition as claimed in
any of claims 1 to 32 for vaccination of human elderly against influenza.

The use according to claim 39 wherein the composition induces at least one of i} an
improved CD4 T-cell immune response, ii) an improved B-memory cell response,
against said virus or antigenic composition in said elderly subject.

129



10

15

20

25

30

35

WO 2006/100110 PCT/EP2006/002837

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

The use according to any of claims 38 to 40 wherein the administration of said
immunogenic composition induces both an improved CD4 T-cell immune response
and an improved B-memory cell response.

The use according to any of claims 38 and 40 to 41 wherein said CD4 T-cell immune
response involves the induction of a cross-reactive CD4 T helper response.

The use according to any of claims 38 to 42 wherein the target population is above 50
years of age.

The use according to claim 43 wherein the target population elderly above 65 years of
age.

The use of an influenza virus or antigenic preparation thereof in the manufacture of an
immunogenic composition for revaccination of humans previously vaccinated with an
immunogenic composition as claimed in any of claims 1 to 32.

The use according to claim 45 wherein the composition used for the revaccination
contains an additional adjuvant.

The use according to claim 46 wherein said adjuvant is selected from the list
consisting of: oil-in-water emulsion adjuvant, aluminium adjuvant, a TLR-4 ligand, a
saponin.

The use according to any of claims 28 to 30 wherein said oil-in-water emulsion
adjuvant is as defined in any of claims 2 to 18 and the TLR-4 ligand is as defined in
any of claims 19 to 24.

The use according to any of claims 45 to 48 wherein said immunogenic composition
for revaccination contains an influenza virus or antigenic preparation thereof which
shares common CD4 T-cell epitopes with the split influenza virus or split virus
antigenic preparation thereof used for the first vaccination.

The use according to any of claim 45 to 49 wherein the immunological response
following revaccination is any or two or all of the following: an improved CD4 response
against the influenza virus or antigenic preparation thereof, or an improved humoral
response or an improved B cell memory response.

The use according to any of claims 45 to 50 wherein the influenza antigen or antigenic
preparation thereof is from at least two different influenza strains.

The use according to claim 51 wherein the influenza antigen or antigenic preparation
thereof is from three different influenza strains.

The use according to any of claims 45 to 52 wherein said immunogenic composition
for revaccination contains at least one influenza strain which is associated with a

pandemic outbreak or has the potential to be associated with a pandemic outbreak.
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54.

55.

56.

57.

58.

59.

60.

61.

62.

The use according to claim 53 wherein said pandemic strain is selected from the list
consisting of: H5N1, HON2, H7N7, H2N2 and H1N1.

The use according to any of claim 45 to 54 wherein the first vaccination is made with
an influenza composition containing an influenza strain that could potentially cause a
pandemic outbreak and the re-vaccination is made with an influenza composition
containing a circulating pandemic strain.

The use according to any of claims 45 to 55 wherein said immunogenic composition
contains a low dose of HA antigen.

The use according to any of claims 45 to 56 wherein said influenza antigen or
antigenic preparation thereof is egg-derived or tissue-culture derived.

The use of an antigen or antigenic preparation from a first influenza strain in the
manufacture of an immunogenic composition as claimed in any of claims 1 to 32 for
protection against influenza infections caused by a variant influenza strain.

The use according to claim 58 wherein the first influenza strain is associated with a
pandemic outbreak or has the potential to be associated with a pandemic outbreak.
The use according to claim 58 wherein the variant influenza strain is associated with a
pandemic outbreak or has the potential to be associated with a pandemic outbreak.
The use according to claim 59 or 60 wherein said pandemic strain is selected from the
list consisting of: H5N1, HON2, H7N7, H2N2 and H1N1.

The use according to any of claims 45 to 61 wherein said influenza antigen is selected
from the list consisting of: a split influenza virus, a whole influenza virus, a sub-unit

influenza virus, an influenza virosome, and antigenic preparation thereof.
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