3 , 4-SUBSTI TUTED PYRROLI DI NE DERI VATI VES FOR THE

TREATMENT OF HYPERTENSI ON The invention relates to the
wageea0108, 4-di -, 3,3,4,- tri, 3,4,4-tri- or PCT/EP2006/002836

3,3,4,4-tetra-)substituted pyrrolidi ne conpounds for

the preparation of a pharmaceutical fornulation for

USE oF taxe riiFeaivne ntirof spdirs easern-haterd eperxdeny asaeiyy irbyINafucE CD4
T-CELL 76D/ 05 IMRROUEDEB-afEMAarRT GIEPDRESPafisE hat cl ass in the
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treatnment of a di sease that depends on activity of

reni n; conpounds that are part of a subclass of these
TECHDMEAL IHED pyrrol i di ne conpounds for use in the

di agnostic and therapeutic treatment of a warm bl ooded

animal , especially for the treatment of a disease g:
Thehpmedtamyemtmt retddgsciodsiiuanzayecaing jorgplations and Maggination regimes

forcifhbm{?ﬂg]ﬂf %Jlﬁgt lﬁﬁlféngélroﬁse‘éfse An Lﬁﬁgﬁétﬁ’aﬁ'sthgfm\yé?ﬁéﬁ relates to vaccine

pyrro I ne conpo har maceut i cal
formolatione coroprsitg ap raddiraser caspgsipn @dwa@taarui sefipselly gPPL, their
use?Yr{ e 6n Eﬁmgl‘ép‘i’ﬁ‘elr ﬁgléj/u?gu@ngﬁ n'@oiﬁjnn‘i’unet Fe%%ﬁ%@t to influenza
nprising mnisterin trtuted pyrrolidine
anmfrgoemm mgtheds r@é@rern@fatlonewhﬁﬁm thetairie V@é‘ﬁfe@ﬂﬂ'ﬁloy cmprises a
| RALRRS MLERlindhdgt conpounds, as well as
Steﬁav%["%fé#t%r m=:ddl)lfef%&j{-aogg1 st ar{ﬂ%l nd; Sjrfhg]t erials and/or parti al
steps for their synthesis. Especially, the invention
TECEINIERE BACKEROUND of a conpound of the formula I, as
Eggscriﬁged&?n the claims or wherein RL is unsubstituted
or substituted al kyl, unsubstituted or substituted
InfIABRLY VIﬂIseE'é?é( Ohb Sf 3R most Uﬁlﬂﬁﬁdst\Hﬁ@gs ?Fes%Hlbﬁt the W, affecting
nono- icyclic heterocyclyl, unsubstituted or
both Iypans ansdivesteek. I@f,lquz@ygquité |rb% pggnq@q: burden, morbidity and even
de&ﬁtVb\ﬁfnbﬁ g ficappibsti tuted nono- or bicyclic
aryl-al kyl, uhsubstituted or substituted nono- or
bi cyclic heterocyclyl al kyl , unsubstituted or

The URRdnE4 LV RGs FPAP RNK eh\'/é?d/pféd' \ﬁrL@Y\ﬁMPQHéYtid@bl'ﬁé!'of about 125 nm in
unsubstituted or substituted al kenyl, substitut

diamedebs it cupsisis hasicaly|of an isrnal RIFIGOEARR 95 501 9? ghoRycleic acid
(Rﬂﬂp%&édcié&@djwﬁﬁ MitleoptB i SulrbitRe Wa%ﬁ@lséﬂvbld)b@dmfm@(ﬂpld bilayer

or ' bicyclic aryl, unsubstituted or substituted non

strypturs abextermabelyeRRigieins|  Thenaerdayar i doe yiral gwelope u?t gemposed

prétfiinarly dpnfaX®t br‘ét%énﬂﬁih'é}’duterqéw sl of B6stQerived lipid material.
substituted nopno- bi cycfic ary

| -al kyl
Infl g ¥iTiS GOBBNSE WRHSIIACH ARIOPSN GlYoaprofsis, Beyraminidase (NA) and
haBﬁlb%{;lQﬁiMﬁ'(Mk) ajion aﬁp%%sépntéét ad t8r12shiSbhd, UdtaHe Baface of the

clic cycl oal -al k unsubstitute

PagiGlest ! @tfeaseaﬁlkr&?ﬂ Pm@tﬁ'as?%'i'ew%rév e Qﬂ?mﬂggﬁmt"utfaﬁ determine the
anﬂi};éﬁ@é’ﬂecﬂht@@f)‘the RAubizatsubBjpeby sel ected fromthe group

noi eties of the formnul ae
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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where in any of the noieties of the fornul ae given

above under (a), (b), (c), (d), (e), (f) and (g) the
wa@stend@hko (*) shows the bond binding the respeRCT/ER2006/002836

noiety R3 to the rest of the nolecule in fornula I, Ra

IS unsubstituted or substituted al kyl, unsubstitut ed
Theinfluahzs Virug siing td be dpeasperatad; iptogijiuenzangageide; gagherpason are

detglrmiﬁ%cpsdy' Y §RodPMRaltR O a?n)é‘a‘hd)rp |@Q§0ﬂél§5¥¥ﬁdrﬁ/|wnh national health
unsubst 't uted or substiftu nmono- or bicyclic

autbgiifles @k yeccinmEgpdfaciuired or substituted nono- or
bi cyclic aryl-al kyl, unsub stituted or substituted
mono- or bicyclic heterocyclyl-alk |, unsubst |t ut

HAsig#be inqat dapeiias cintigete j pp@ﬂ@meoawwcal RRACIficKY: ?“?ﬁ different
mﬂmfﬁe Og@Alns. RPnid Nes-89 1@ %rbt@ﬂeg@rﬁéﬁﬁﬁtﬂwnéréuﬁ%ﬁgerf ¢ Qfélermmants

nol et1 es given under Ra, with the provisg

sevgraliok whishyare it regions tha ARdesee seauaRse ShaNgesiia dﬂesﬂnt Stmins (strain-
spécﬁlc;‘d‘l%émﬁﬁérﬁé)teﬁ@ She@URTbiba GHich! ¥ comatsiisibiy HAAmolecules

or stituted nmono- or brcyclic aryl, unsubstituted
(copmmeyutgStetermingitsiono- or bicyclic het erocycl yl,
unsubstituted or substituted nono- or blcycllc
cycl oal kyl, unsubstituted or substituted_ nono-

NP arOHS S 3 APIPIos RISt ter Wik, Wi BiAsdoh [ajeslpr type A or B

vwd@é@l’ilgﬁ hs ROGYSlel 6 SHEWESIOSHAY Inflaérgsl mfeb\‘.ﬂﬁﬂ’é&!iltstlhl vatbuerdisease
substituted nonoor bicyclic c%ﬁl oal kyl - a

sta{qﬁ; &Ry gtﬁup clipica), mfgc@n Wgh d Hap]err{%@ras%g ng.)f]ecttqr]me@ a severe
wréT%BUHﬂGﬁlaoTy & ifRen?d ERdéMics chlisdmtadein lﬁ&lﬁrﬁ:@&iﬂlpﬁeumoma
. Re is unsubstltuédor substituted

an@&’rlowercmpiretoaf ¢ fseara e, Wiesssd v (1Peaseq elspstl homplgization or

mdiRg: The fivegof ehd@ited<rCY Pridtlarifyl deydrmingusiibtiiel dget sfdhe host, his
subStituted nono- or bicyclic cycloal kyl -al kyl or

'm@égﬁé@F%Iqu)th%ﬁ'B%?fl'@fﬁf’t&ﬁ‘ or preferably unsubstituted
Cl-Cr-al kyl; and Rf is unsubstituted or substituted

,unsbtttd bstitut -
e oS e e e RS et I s0-00

of Bﬂrﬁlﬁ@ﬁz\é‘:ﬂelélteled udlém@ﬁi ddvielopdd @bustbs tihdivitieals mnmndenymg chronic
dlqglggﬁ)scarlgfalgg %Sggia kll@Yya’goyéjx?%nggsﬁelst uhed o@f&ﬁﬁﬁ? éﬁ}n&g infants also may

suﬁé’rté%%r‘étﬂlﬁéésgomﬁes robp§mcﬁeﬂrticulwtlf§r@fouecmedd talbk\rotected. Besides
unsubstituted bi ¢ '

cl i, .
S PO PIOLRTEDF hA SUIBNES Ao 20RO 0 e healthy
ad6id ®R 8 inicorlapemttes1iény gersunst he ot her, from hydrogen,
unsubstituted or substituted al kyl, hydroxy or
esterified or etherified hydroxy; and T is nethyl ene
Vaccitbtion Flaygtéudriem N Suhisslirgubatuddyinfldagh epidemics. Currently

avgiia[b% !g)flugrhzléy\llgéciﬁes’arg aeritﬁgrn%gctivated 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
purified 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 ml injectable dose in most cases contains 15 pg of haemagglutinin antigen component
2
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(-C(=0)-) or thiocarbonyl (-C(=S)-); or a

phar maceutically acceptable salt thereof, in the
w@e@pasEd? on of a pharmaceutical formul ati on fRPCT/EPI®06/002836

treatnment of a di sease that de pends on activity of

renin, especially hypertension. The conpounds of the
from reaske strainnee measired bifisiile tadlal RMBRGHITEISIANSRP) dk M- Kikood et al.:

An nf?rﬁ ‘?ﬁl ﬂ@'{ﬁ'a&ﬁﬂ lﬂmu-ﬁBHlﬁusﬁﬁmlEQHﬂ&% Gbr ftﬁé Ay ofMBifluenza

e treatnent (this termal so
haemﬂﬂwdmmgafﬂtgephwwat@r for peteacy fetepniaaiinns o astivatpd whole virus

ancﬁj% aﬁésecg Efiof, 'S é?h:‘ '5n(t1§f’ ai37a247h10 RE W SJBét0d)., International

erosc erosi s, unst e cor nar syndr one,
coliaborgtiva study plesingle ragial @rfwsnoa@.na.lramunyﬁewfqpaemﬁls teglinifugs for the
asgag%? ﬂéérﬁa%gglﬂrnm éﬂ'ﬁé Rt Wué}%t\ﬁrﬂé 3. §id). Atandi RS 681)B17-330).
coronary syndrone, |asto I ¢ dysfunction, chronlc
ki dney di sease, hepatic fibrosis, conplications

InfllG24 \{a.c@iﬂe%&ﬂ%r@y absieR aré lé%ﬁs@éreﬂ QBRIIRBALYY groups (De Donato et

vascul opat neur opat hy, di seases of e coro ly
al. y88$ dascine e, @Qgg-ISgOf)oEﬂowﬁyefgt%|sd§t|%%w§pncp5ha§§arren influenza

vadcme'éa\%@rﬁ 4 "%Fnanr AdEh Bind8l AKF ks o@%@@rﬁﬁ{hewﬂél‘éu'réﬁorted rates of

per al dosteroni sm tognitjve inpairnme
vacaqlrﬁq@fﬂ@mygor Q@N@mﬂqnaof typical @oyﬂ@qe&it igluenzg |I&'@§ﬁ ,a(e? 3@-—72% for the

eIdQH? Q/frﬁ'éh’ %re hiy lone?%laﬁathe %@—éd")@%ﬁlcabyﬁ F%ﬂé&ﬁap@ﬁ@d hﬁ younger

re especially beneficially 1nfluence

adlisriGovRerh 1&9&: SriAm| Mad.eAssO- 2hel G- HGP B%‘P%ﬁ%‘@te}( n. Med.
125’%2@52‘ &Oﬁ'ﬁe %ffeé’tﬁ/éhé’éésoft&{ Tfﬁluéﬁz%dvédém@% lbébi‘l &svn to correlate

nmpoun present i nvention as _ we|

WIthsse;ergndlt@yr@fh@n@gl@mgmq H'@‘ulqgtﬁ}tneng}ﬂagtllgﬂ%es %) thehwral strain, and
se%é?éleéﬁ@%baﬁﬁt% dithat Hat |d|df& adimes extiisf iidvidri Hn&stregl afteer influenza

I aci ng one, nore than one or all
lm@%plﬁ@tm thaR @No'éqg%aﬂ%lt%@@tﬂa%'ﬁ? 2002, Fxpe gﬂ?“‘%ﬁ‘-’&é‘?'ﬁ%‘ag}é 37, 427-
SQ)V.‘d thus yielding preferred enmbodinents of the
I'nvention, preferably apply to the terns as they are-
used throughout the specification unless they are

Ne VRGeS Qithidi itPEbved iiPRAbddricity 294 Restoreadtill heeded. Formulation of
individually or as part of a |ar grou he term
vacqiesygnioest Wit potsnt-adgaienifels & RASFELS wrpﬁcmgort ghapging immune
redgdfbeionabWRh BRidens?, especially up to and incl uding
mexi mally 4, carbon atons, said noiety being branched

(one or nore tines) or stralght chai ned and bound vi a

A 3uB-8hifinfldénz8lvadciR® l&d}l@éﬁfbdl alithapé BajuvantaWEF9, & the form of an oil-in-
Cl-Cr* kv, for exa

wqﬁeqq@rﬁylﬂond? ch@’feéqzlglﬁ) adfaf)lé, gntg%ﬁ”cjeh@gﬁtggtpéllﬁ%pbggy to induce a

hldHéP rb)h'tllood%lt fogk ,thdﬂpﬂﬁp)dbtalmwnlﬁ apy Inonsadfuvhitied swabwtt ydcgine (De
sec-butyl, tert-but hal ogen i s

DR LAl AR GoBRo L6 HN TS Hiehra el RyBilgY. e same

vaB&h®has Aot demonstrated its improved profile compared to a non- adjuvanted split
vaccine (Puig-Barbera et al., 2004, Vaccine 23, 283-289).

There is still a need for improved influenza vaccines, especially in the elderly population.
STATEMENT OF INVENTION
In first aspect of the present invention, there is provided the use of:

(a) an influenza virus or antigenic preparation thereof, and
3
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brompo. If not explicitly or inplicitly stated
ot herwi se, halo can also stand for nore than one
whadoegenosubsti tuent in noieties such as al kyl PCT/EP2006/002836
al kanoyl and the like (e.g. in trifluoronethyl,
trifluoroacetyl). Unsubstituted or substituted npno-
(b) an difiin-etar emuisjon pejayant ibthe manuaciwiesat agrimpaUnpeenie composition
f 1
for Wdé!:m@"aﬁ oot 6%13%2/ I%ﬁ nhﬁlg)vlé‘(g @Pr?’sﬁ %@?F‘m?ﬂf MegrBBﬁ’eréY i) an improved
B- rwmucsmmome agringfrsaisbyirs Qs aREgenic COMBeRItignyintanhiwaan wherein
salél“b'll% Wafer é?ﬁlﬁ&Sﬁ ris8d %pﬁl@%ﬁﬁéa‘bles Sil eéts?éjrolf él@dnahh@mulsﬁylng
consi sting of 'a substituent of formul a
agc—m@(:o Cr-al kyl ene)-(X) r-(Cl-Cr7-al kyl ene) (Y)

Suitib )pg it/ staof ¥ %gﬂa't%cfp%ﬂﬁ Cina!aR|1 %/arilc!hlasru@rﬁbd)dw\bﬁtd saldy bil-in-water

or “su stltuted wher e CO- al kyl
emiisignadiuvant consisas aglepﬁtey@nneﬁah@ltseals qifin B8 @mpunt of 0.5% to 20%
of tﬁ!a lféfél%ﬁ;m ol IH8 8 8l 'de Br WSS alB¥st®% by intensity have diameters
frai ght-cHal ned or branched and unsubstituted or
Oflewmhnﬂmr preference) substituted e.g. by one or
nor enoi eti es as defined for substituted al kyl,
especi al | g by hal o, especially fluoro, hydroxy, Cl-C7-
In @|spgs¢fyc e gq;l\\mea;();he ﬁarpﬁﬂcpggngyxgpm@fn@? @pﬁ@qﬂgﬁ, pf);aqucmg both an
im (f daphhipy | &%ﬂs@@dﬂoan”ﬂw&fad B-memory cell response
1 C7 al kyl, Cl1-Cr-al kano
Corpm;rﬁgi fo that ebtaiapst witbjhe uma@waﬁ}y(@d tigen on pRYgRBIF composition.
phenyl, naphthyl, phenyl-Cl-Cr-al kyl and/or napht hyl - C
1-Cr- aI kyl)-am no, carboxy, Cl1-C7- al kox carbonyl or
In & gegend aspegi@f the Rsgsant lnﬁﬁ‘@@@nﬂl‘éfﬁ isproyidediibe ys e E are 0
C{? ) &n ﬁﬁlﬁeﬁz%cshrugforén ic'pre N\;)efraﬁﬁrﬁtﬁ@fébf apd | ndependent | y
the others, is - o Co, -CO0O,
Rivemoi-in-weieRpmulsiqaadseent |- Sl NV; - NV: GO NV-

in fhWn%&&‘ture PRGN mo erﬁ‘iﬁ’c&@pgslﬁbﬁ/\lw R/Qd:dhéiflohfof aytlnegeimmuno-

unsubstituted or substltut ed al k ( ed
corﬁgq‘ogwsede@'gly@]ugl oy pepulaiien. Hughas 6rhl%/|”§ rlﬁlﬁgﬁlyt of & elderly, against

|an0@:§’2¥ IV\)hlerenﬁ)B&iG%ll in-WatdrHphUiISIvh C%E@esaé ndtalAisable oil, a sterol and
hal o- C1- C7-al kyl; e.g. Cl- Cr7-al such as net hyI

an epiiaifying ageeloyi . i sopropyl, n- butyl i sobut yl ,
sec-butyl or tert-butyl, haI 0o- C1- C7-al kyl, such as

trifluoroneth dro Cl-Cr-a
In e RreiATa ARy S KGR A4S AR, RRFeS of least one
m&aﬁ&;é%bﬁﬂ"’%ﬂlam&nt@?ﬂiﬁ% QXZO‘)@ of the total volume, and has oil droplets of
al koxy

Whl'%gﬁthF 6%%p b@int@sn{xmg% dla%ete% o?fégs thain 1 pm.

Cl- C7- al kanoyl oxy- Cl1- C7-al kyl , am no- Cl- C7-al kyl, such
h -
In g?@%maaq%gt}a ct>f tlﬁ%ﬂ@g%rgﬁ:r?\@%lu koé{erg%s pﬁ%&@pg ¥|eﬁlgs}§hcﬁwlmﬂuenza virus or

| re lbhhMbreGi-nClh@r#aﬂufmﬂéchf an |mmunogen|c composition for
enI- - alkylr) am no-Cl- C/7-a

re\@cglgﬁ'@ﬂn é’Fn 13087 P @yloafslxy\{accmteé7w§¥k§n u&e)geNH_r@ or antigenic

dfeeftionl mélreonfbrrﬁﬂlawdkMﬁtﬁ uhf @ilyih-azitgroeBultionCadjavdnt! comprising a

meté&?lgﬂap el | qﬁNg %I&l})&%}éc%ph&!ol, a% %h_e%llulfé#yi'nlg\qlggent. Preferably
the revaccination is made in ,subjects who have been vaccinated the previous season
against influenza. Typically revaccination is made at least 6 months after the first
vaccination, preferably 8 to 14 months after, more preferably at around 10 to 12 months
after.
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al koxy, hydroxy-C 1-C7-al koxy,
Cl- C7- al koxy- Cl1- Cral koxy, C1-C7-al kanoyl oxy,
W 20064 @10LC7- al koxy, such as trifl uoronethoxy, PEITEP2006/002836
or napht hyl -C 1-C7-al kanoyl oxy, phenyl- or naphthyl -
Cl- C7-al kyl am nocar bonyl oxy, hal o-Cl-C7-al kyl t hi o,
Prederablyaibeteris prayisiedifiea usa ehi o, phenyl - or napht hyl -

C
C.
12130 RS o BRenpr bl o8l BKY. - oD oy

](bx:am gu-uywat)eamnnblon@gL(yanhq:qm'@ngaa,mg@bohsable oil, a stérol (such as

napﬁpﬂék&ékﬁ%%f)ﬁ anoy Isﬁﬂh&ﬂ%%rgn;{_ or

in ﬁr@h‘nﬁwfa@lrecwt il HPMARPIRIIG raonRPsEAN nier revaccination of humans

pre@%gglg)%c%‘atga \Aﬂhka?ﬁ mfl&%zgz/lr@é 5Péb{ﬂﬁ\f&&%&ratlon thereof and an oil-
1-C oxycar oldy Cl-Cr- al koxy-C
in- watwemuksm@ajumy mheggi aidcll- @wﬁﬁkéwméﬂwvant(mpﬂses at

Iea?&% ﬁbo%‘oﬁ' &Vlh)ana%&ﬂft% by t@bdﬁ%’@f@l@é %@JIX/bLume and has oil

anoyl am no- C 1- C/- al koxycar bon nono- or
cHcrens e WG &2 TRGH BY TpRIHAYS CIATCSoR GRS 4R T B

phenyl - C1- C7- al kyl )- am nocar bonyl ,

Cl-Cr-al k sulfonyl hal o- C1- C7- al kyl sul fonyl , L
In Iﬁn@ﬂ’mypr }Ilar lgl_ﬂnf OHW |m@:|:mog§p_lca|qpmap %éon for revaccination

cor:kaﬁz aa%ﬂﬂﬁl’lnﬁld‘bﬁﬁanyllrus 8M5AR Vvirds Enftigtntey bephia@Bl lherBbfHfieh shares

|')-am no- Cl-C7-al kyl sul fonyl,
elti@r_ ogvumrk(al%g}}cﬂheﬁ@o;@f %ﬁo@p@@[aqzlk%ggpes or both, with the influenza

wru%‘ &"]arﬁ;&eﬁll: b%?)éra@oﬂ tHefeofUsKd tdr HPRBDMcciRAtidY. MONO-  or

di - (C1- ) -am nosul fonyl; from
C2 C7 al kenyl , C2-C7-al kynyl phenyl naphtyl, nono-

In Q'FOLthe)éﬁbd:t‘bf ﬂ%t;ﬁéaé?ﬂ’ mvyhuonemeé:isquwd@ﬁhd kb afed bel ow
for npno- or bicyclic het er ocycl refer? Y
s@) @aﬂrg@lep;q)muﬁw ,aaqlggnlc Qrgpgﬁ%}/@ %ﬁre@%jqom a first influenza strain, and

p(f)? iaf gl SratornsliS6€ adjuvant Tonfpiising -2y metibblisable oil, a sterol and an
rah)(drof ur anyl phenyl - or napht hyl - or (m)no- or

bi c;@mq%fy'ﬁe@s%cym yl)-CrCy-al kyl or Cl-C7-al kyi oxy

in Wﬁe,errﬁérfhfé@uﬂ@ ofohn B Hob€nib Qidﬁ’fpfb@lf@h YI’or lpﬁotaﬁldiheégémﬂ influenza
bel ow, preferabl Kesel ected from

infealiona kg Ut AR Tl ie iy S Pl i Hﬁ'ﬁef"za strain. In a
préfEiFdd asmiRRIAN, FaiddH-Witereémisiont Qdi][x@dm desrfiptisagyat- least one

or. tetrahydropyranyl-C 1-C7- Iklox r bon nza
mHbal&HHE RN AhEUR of 067 & 256.0f b VORmHe s Fn O gpplets of
wHiBW BH-Hedek 7@%%§/Qﬂ1tbﬁsd9&ia9é ARytars Jof @sb tranyl @i no- C

1- C7-al kyl wherein phenyl or naphthyl or nono- or

bi cyclic heterocyclyl is unsubstituted or substituted,
In I%'h@fh@l’ @@Eébt othefNB rovided & m@ﬂmcibfa\i'dc)tmat’m to mhmaecompromised

noi et |.es, henyl o ht h
huma@yleqilylgu é}raoaelggcprg,pl)lc(l%aslﬂé‘? r§[< E% Pk élrc??ﬁ)émlnﬁu arblmmunogenlc
cobpbitién kwnprléiﬁ?d Qn infiyehaxyi ruspdﬂ&mtlbeﬁ&-pﬁi‘gpara?tidndhyreof and an oil-in-
v\/nerelI 6) ang Selﬁ)referabl% unsubstituted or
walerRIpyIFIgR adiuviteAsherpingbye 481N a' koxy and/or hal o,
nono- or bicyclic heterocyclyl - Cl C7-al koxy, (nono- or
bicyclic hetero hen a v,
in Sl Gpiper Srbesmanty e el byioss A Rl re¥ekeinating. humans
préVioldheyeekin@ted with an influenza virus or virus antlgenlc preparation thereof and an
oil-in-water emulsion adjuvant comprising a metabolisable oil, a sterol and an emulsifying
agent, said method comprising administering to said human an immunogenic composition
comprising an influenza virus, either adjuvanted or un-adjuvanted. Suitably said sterol is

alpha-tocopherol.
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het erocycl yl car bonyl ) - oxy, (phenyl or naphthyl or
nmono- or bicyclic heterocyclyl)- am nocarbonyl oxy,
w@ pivengd1o0or napht hyl or nmono- or bicyclic PCT/EP2006/002836
het erocycl yl)-thio, (benzoyl or naphthoyl or nono- or
bi cyclic heterocyclyl)-thio, nitro, am no,
-((napht hyl or phenyl or nono- or bicyclic
In J‘ﬁhﬁépc—% bithenthdreGd pﬁ‘:’v‘ﬂléh)a rﬁé‘ﬂwB@for(vQé?cﬁrZéiMP aqliuman populatlon or
or nono- of clic heterocycl
indiyj ghggan@ﬁt anggRlluepra dﬁu%%@m fgl,lowﬁdc%rqvgccmatlon of Sald human or
tfo b vafiahiiomich 28 ViAgs YRR Sddity RIRETBA! cobfpridig Hdmihisterin
po&ﬁé uﬁg{%gs?/t utaed or substituted preferably byIO ong or o
to Sﬁ!ﬁ lauma fika fitst cMpRFitionsomprisiag agjinfluenzaVidy orApiigenierreparation
theﬁé?ﬁ G a ﬁlrst fﬁﬂﬁ’&ﬂz‘éﬂwu@ %trﬂ‘ﬁ A a‘ﬁronhh%@ér'é?nulsuon adjuvant comprising
et eroc Cl- C/7-al kyl sul fonyl am n

I
a m@tgmlﬁggled}ll ﬁoﬁgrpl @pd @ncg;eqjlﬁlg/lqgeg@qrg,c oraq §1|) 2 sgcondrlmmunogenlc

corﬁﬂ&é"t%aéolﬁ?d?béh@rﬁ MuedRNAg staih WRBAt Sydaid®firsiMlilenl virus strain.
I cyclic heterfocyclyl)- oxycar bonyl am no, (phenyl or

Suitaihhsaiy ptesy! '%H‘%ﬁ togppirelycl i ¢ heterocyclyl)-C 1-C7-
al kyl oxycar bonyl am no, carboxyl, Cl C7-al kyl - car bonyl
hal o- C1- C7- al kyl car bonyl , hy drox C7-al kyl carb 3/
In anotivsr emipesiipent; m_emve&]tlgmpga/,lq%r{pg usgﬁf AR influenza virus or dntigenic

pre%aﬁzlbﬁ|tllféfbé’fadrHOJW6u-ln(v0é’tér SHRMSon @] W&ht%o)npﬁlgﬁg a metabolisable oil,

[)-am no-C 1- C7-al kyl car
a sterolGOAN QMGG 35T Stitesly s ﬂeé@r'%%'ﬁw-tocopherol
haI 0- C1- C7- al koxycar bonyl , (phenyl or napht hyl or

no- or bicyclic heterocyclyl)-o ar bon rPh‘r?r%
In SRUIAPRRTARPoS: TegRSHIGY PBVGSS PR N o SRbira ar nfehza vaceine,
comprsiftg - @l koxycarbonyl, (N N-) di- (Cl Cr-al kyl ) -am no-C
1- Cr7-al koxycarbonyl , car barm‘)é BE gq
N, NMFQ'%‘H@E@PHWUGB?GI BiSep Coptainipgh P46 PPERSS 1L
het QL%WHWM saidll MAGEHA0aMgen CYEi @&n @erﬁﬁat@f Ieyduim@w as defined
i s unsubst,tuted gr substituted

u
abOE. Whein sRIdaESIe URem ASMiRIEER, it F "Q&FB%%PF inducing an
enhat@d B Fespbndele s@tiyhaniiiet y, sul fenyl, sul finyl,

Cl- Cr-al kyl sul finyl, (phenyl or napht hyI or nono- or

bi cyclic heterocyclyl) sul finyl wherein phenyl or
OthaPhédexts hAd %Mégéd of @b pressnbiivehtidnedreptiedceibady|fyrthgr in the

C7: al kyl
fo"r?tﬁ’i"&q'eéé%d&?é?ﬂ}f 55 ohtagir oo SmbotSRRITRIER. 1
sulfonyl phenyl or napht hyl or nono- or
o] cycIyI) sul fonyl wherein phenyl or
LEﬁﬁ%ﬁ?h ubstltuted or substituted preferably by

one or nore, especially one to three, Cl- C7 al kyI

noi ef i enyl or n t I n o
et 5B Setee B PR RS e AL oo mossurea
byN’CB@fFlg@'é ™ Shalvs- $BE2 O 162K gize n}iﬂasnsdmentmwmhmﬁe/Malvem Zetasizer

30ﬁ§|3§t ﬁ di 10%%'/@%&2@?&39%? %)Cll(%cgﬁb? 'E'yc? r]tlg alﬂé adapted optical

m&tﬁl enmat)l; Bl = Dilltios7t/20000! (Ree28 thekta‘O(p (Whalysihier@orainyand adapted
opEJ %eﬁ%ﬁ&aggt Péy@&rﬁ %Fgows a gc{hekr)na% ﬂu'st?atl%%to? " OSX& b! I(upper part)
and record 23 (lower part) by intensity.

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

Figure 3: Schematic illustration of the preparation of AS03+MPL adjuvant.

Figure 4: Explo Flu-001 clinical trial. CD4 T cell response to split influenza antigen (Q1 =
first quartile, Q3 = third quartile).
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het erocyclyl is preferably as defined for nono- or
bi cyclic heterocyclyl, nore preferably is sel ected
wo e@anmny ol yl , furanyl, tetrahydrofuranyl, PCT/EP2006/002836
t et rahydropyranyl and thienyl) nentioned as
substituent of or as part of a substituent of

Figswe 8t Fxrle E-@@y¢linjcal ’Ulﬁb @RR T cell eagponsesigiselit iptlienga gptigen (Q
flrsf’(glgp\rﬂé %g mp rﬁé)ab| y up to three, noieties

e ected fromthe group consisting of
Figgre @:7Emlqu]'|u Gralipical ial Frossagactive & 'ﬁypll response to split influenza

meé"Saérféﬁ ﬁzr \/%E&Métlon%ﬁﬂ:lae?mﬂ hEbsglor orret hyl haI 0,

| uor o, | oro, brono or iodo, hydrox
Flg@]:e @Emkk 01|d}{|@ﬁ9l taglyB Cﬁ&m@ﬂm &Wonmyaccma ion.
Fldﬂﬁ‘@ i3t EX‘JID% 602 %ilrh&?ﬂl’nal @p& T @ll%@%ﬁs@’éﬁéam@h@dﬂknﬂu@rﬁza antigen

Cl- C/- al kanoyl oxy, am no, nono-
follqwmg@qva@vmaww phenyl , napht hyl, phenyl - CI C Tal kyl,
Fld‘lﬁp gt E)(ﬂ)lo ﬁld 6@72 @IH&W trlaICAmC?H ﬁﬂe’r’eﬂ%%hm@ psl/aggingduany| - or

nap ht h - al kano am no, Car g/
igure tPx &N er, ing and challenge). Figure is
Figure ALl sty isbo hSToo BHEN LA ISoR MG &rd challenge). Figure 10A

prn‘ﬂﬁ'@ ﬁweo‘?@@@*éﬁé]ﬂéln gephenyl - C1- C7- al kyl oxycar bonyl,
car bonyl, carbanmoyl, N-nono- or

anurma. 5é@@ﬂ%'r,tﬁd.\/all Kijal s ¥1ﬁﬁ@ﬂ9~| napht hy! ,

Fuﬁ‘?@ﬁ!' F@lre@gtu@&/ lﬂ)/|'|'e gf=@lire monitoring (priming and challenge). Figure 12A
napht hyl - C1- C7-al kyl ) - am nocar bonyl, cyano, sulfo,

is Rimingriigare 1RBribFhslieRde. N, N- di - (C 1-C7-al kyl, phenyl,

Fldlﬁéhbh)ﬁerrepé'tﬁdwl \ﬁ%l@?eo@id@y and/ or napht hyI C

| d f
Fidirg 18 J@@pﬁﬁwéwﬂgﬁﬁ@ﬁﬁteéﬁﬁb APaniiRn s Ing sty 3 kbu 14 and

to %Nﬁmy&Mchmeﬁg@aﬁﬁh SFPiegtd 14BNt s. Unsubst I t ut ed or

substi tut ed cI|c he\ﬁl\; 8%&3
Figitre 35y Mice étqﬁi@t Fer@se%q'?sc frfefPedye é ‘Xﬁw% %F? Hi‘cé*dus'“g whole
ma@fi\'ieétéé(?{gb}é a%ﬂ’blﬁgﬂm%lﬁng anﬁg”ﬁnt(a@,t E@oéthﬂﬂuﬁﬂ@h?ﬁm with
FidhrBie M0 aick BiRGUBIOMTo S D 0 L5 P Bie using whole
md&ﬁ\vaeé@arw@s ﬂe%ﬁi@@ﬁﬁ@ﬁhhi?ns(ﬁhﬁzb@@i -ifumigation)ogen (=N-,

F|g3{re(fb70r I?:ggtsuéjlyt rtfggerwﬁs Q@l mggbge? tgrlejclégﬁgr(gower‘part)Tcells in

C57BP6 trhictt fHinddy with ehelérolBgbes skraidis, USing Ontidis @eactivated virus as re-
o BTb e el SR befgpe ot Ty sefected, Trom
Figure 18=Miuraanl cliriéad xral (B SN mhing ketpbiise postwhsdindtioned edﬂerly with
i 08 g Sl e AP

AR 18N Fariet stully WATERpElrSIntdNit&iRH DEADIE ahd dfﬂ&Db!@eﬁ.‘@M
S A SR R AT R . .
Figurel 21erFerrey study e Hi dreraiocHI3NmA/Vearting deaticinatstraim).r egi mes
Figure 22 : Ferret study Ill. HI titers to H3N2 A/Panama (challenge strain).
Figure 23 : Human clinical trial. HI titers (GMTs) at days 21, 90 and 180post vaccination
(persistence).
Figure 24 : Human clinical trial. CD4 response — all double test - Pool antigen at days 21,
90 and 180 post vaccination (persistence).
Figure 25 : Human clinical trial. HI titers in a revaccination clinical trial with AS03+MPL
compared to Fluarix.
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for imuni sing agai nst influenza disease. In
particular the invention relates to vaccine
w0 o00abEd? ons conpri sing an oil -in-water enul SPOMEP2006/002836
adj uvant and optionally 3D-MPL, their use in nedicine,
in particular their use in_augnmenting i mune responses
Figuyei28r:| Hignanclinioghiriah &l fonaB4iresnaned o gl deeble test - Pool antigen at
dapg@gﬁ&@ﬁl on, wherein the oil in water enmulsion
onprises a sterol, a netabolisable oil and an
Fls.ufm%?. Hymeg digisak triampith\EegeMBlaektucepusentrations dhiigrs at days 0
an¥ioruses are one of the nost ubiquitous viruses present
In the world, affecting both humans and |ivest ock.
Figure|23s Hgan cliniral 4131 Witk R OB NG tw pRnERNtratioNs: eagjogerigtty.
even nortality, which are significant. The influenza
rus is an RNA envel oped virus with a particle size
DEJ?A'h%BlHE%.CﬁPﬂ'FPNn 0 diameter. It consists basically
of an internal nucleocapsid or core of ribonucleic
acid (RNA) associated with nucleoprotein, surrounded
ThSyperS%"tr iveriprpe NRYse disceYered 1ty an philugpes ‘fermuylaiiany gompgsing an

infRShed Rlis OF Hragsmd %kéb%ratBhethbféroﬁrtodeWéPrwm ahhéil- Mlviiaﬁér emulsion
envel ope i;.s conposed redom nantly matri x protein

aclit AEBIRES A BYADHBANS lof RISSH. SHaP 58 HIPIBGoRRerSl and an

enfii9ingagent, WdsUipaBle\dfliprovigthe TIM TWell SHMUAS eesponse and/or B
ant i gens, gI ycopr ot ei ns npeur ani ni dase éNA) and

cefh a’@ﬁ@@@'l GieFRonse (398nst A RNtigere ar atigepick @gmpcisgthno i 2 human
cofipatedNg, thatt obthiBed With A€ ufadfubentB@virii€ beantidehicl rﬁ'ebeﬂﬁﬁcﬁx thereof.

surface proteins, particular t he | ut i
THRGAAUNRR FClRoRs M GNP RGERR I b oes BANAE AT YgrECDA T col
reSpoRLY P&Sablel brefetedtibh Bﬁﬁﬂu@ﬁh@@%}‘ﬁesﬁﬁ@ﬁ%ﬂ)yﬁ% class II molecules.

soneti nmes rapid| und one C eadi n
Theereshiit; fepicent BF APHoIRuNg Hhatf S A PAerifs SORa R g6flmediated
mﬁﬁhﬂ@g terf dh! @der déllﬁéréaseﬂmﬁépoﬁbik/éﬁé%s agenst homologous and drift
npre qta@ge and l)éfla{)ge a dramatic inpact from an

inf Biraies RPN ¥asFqiat miecient hey eventual Iy lead to

the energence of new influenza strains and that enable

e GelkvedlEr YIS 2omPBEl O Eeoring T e IDRNURT e several

advéritagéers to be incorporated into infl uenza VaCCI ne each
Sﬁason are determ ned anl sation

1 e G B e e Rdes 1l Sl Speiare msrR FRindng, pponse in

vac ahd eldsEy gé?@et (over s% yb@rslcﬁlatgb?typ}oally O\VHB]EBSt yals off agelz to levels
antigen.in ertnin t he ser | C Cl ICItyO t he

i 1 {SBPB 1t YQUAB PGERS erntibgy fadlorf oeP B8 eRY: pr of ein

CONt/AR MSprovdte CR4s-pediédtion nprofildeineresisad tcss-protection against variant

(drifted) influenza strains;

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

In particular, the compositions of the present invention have been able to provide better

sero-protection against influenza following revaccination, as assessed by the number of

human subjects meeting the influenza correlates of protections. Furthermore, the

composition for use in the present invention have also been able to induce a trend for a

higher B cell memory response following the first vaccination of a human subject, and a
8
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several of which are in regions that undergo sequence
changes in different strains (strainspecific
wa@ledoenamiipant s) and others in regi ons whi ch ar ePCDEPING/002836
to many HA nol ecul es (common to determ nants).
I nfluenza viruses cause epidem cs al nost every winte
highet humerelc respensait following feypecingtion, BogPaes 4e WBan@gJuvanted
corﬁgo/gl er a si x-week period. Influenza infection
ts in various disease states, froma sub-clinical
infection through mld upper respiratory infection to
Thé1 IFEHRES NavE3hisd 'E%Hﬁ‘%,ogble Tdfpdé?\%ns'trﬁf‘lr{djﬁ{HQh(? Rﬂéﬂﬁé@i @Bjuvanted
cause I ncreases in 1 ncidence of pneunpnia and | ower
compegsiiigavas gblgite eateniyinduce hutalse ”ﬁ\)ﬂtﬁ'ﬁdqf@t&§@@ lpyale ef aptibodies
ag%ﬂ&pélf ﬁ‘llréezétrél ng%rseﬁpihttﬁé Whdcinel h§ n"ﬁﬁé‘ ‘?ﬁdl\hd’uég tﬁahethose obtained

I sease 1S eterm ned by the age of
with dfg un- ﬁd‘éﬁﬂtﬁ?ﬁﬁm@@tﬂ@ﬂ (seeatrble %foé PK@"B‘?) i nf ect | on
Elderly peopl e, 65 years old and over, are especially
vul nerabl e, accounting for 80-90% of aI I
Thysf inuetilzanatiesraerabodiaaph dhe ¢laiee (copwasition it creable of ensuring a
pelsiint Iﬁtﬁhﬁe WekBorttRd @ighimsN Inf2nea feldb® e@isessear B c1‘)'{:1ﬂféular by

nost to experiéence such conplications. You
peraﬁ%{meslt i g@antayn é‘Ufﬁf@Po%V@f‘@"%F%S@SQ@ whicBsia ‘-‘@Pafeﬂﬁsof meeting

reg{J‘atB@@ri‘téHé' &'H’er b I8 e ﬁ‘i@ﬁﬁhst &eﬁa@aw ait&Citadast BeRbAIAS after the

hesé ri sk g}rous health authorities are

vaggingiiope oprfiioiian §a 6Iam&dc¢mq§'tﬁ@a§ £RiP ednAvee RIRESCAYR levels of

antiBbdié¥ tha&oMbf RdRldusk! é!uﬁé@fysiﬁ NS8ON A md'wduawwonoémmslyan >90% of
critical role in controlli annual infl ue

inclyiglupdsiog at le@rrqnémfltg?néa/gﬁ'ramr%femw fabAlbatrajaRRieRRY Inyhg vaceine,

aft8t khRhst tAA! M¥RhEAnQ spdciR ke Prdiedive ﬂ\i\)etseéfza'rhtlbodles of >90%
vacci ne. |nactivated flu vaccines are conp

ed
arq pPlaieg R deast & Menthy PEF-EREINGAR ma&iqaahone stltably two, or

strhin@ pldseat lﬁQhé’Wéﬂcﬁe\@po%sn@Nb virions where purified
virus particles are disrupted with detergents or other

reagents to solubilise the lipid envel ope (so-called

InfigetZatviray 8§8inBAhdAntigehsf i ed HA and NA (subunit
vacci ne). These inactivated vaccines are given

intramuscularly (i.m) or intranasaly (Ln.). Influenza

AnVﬁffﬂgét‘ib_%tsvm§2§c oﬁ'dntlbémﬁi);ep‘afrﬁlohsthéPdoy for U§@|a%6<brd|ng to the present
vacci nes. erally contain anti %ens derived

iR Y ene DI ILe0e2 Hve et e CRR ierpatag thefest. n an

altéirfaﬁi/@emﬁ?ﬁh@ﬁﬁ?gdnﬁbeﬁ?@‘hrdpﬁrﬁﬁP afdyeconese ahsthedigpe of inactivated

cases cgntains 0. e ytinin anti :

inflshgr Aalgen oHeBaRR IR RO AL U Pas&ft &’ E@\ gnd NA (subunit

vab@lﬁlé)alor bmﬁm@ﬁ&ef fnl:t%bm@ (nSESNill fudthdt eMbodiment, e infldénza virus may
e radi al i pnunodiffusion technlque for

by e Gy TP AahipBeration:

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
influenza virus, either infectious or inactivated, with solubilising concentrations of organic
solvents or detergents and subsequent removal of all or the majority of the solubilising
agent and some or most of the viral lipid material. By split virus antigenic preparation
thereof is meant a split virus preparation which may have undergone some degree of
9
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haemaggi utinin anti gen: adaptation for potency

determ nation of inactivated whole virus and subunit
woameieras? J. Biol. Stand. 5 (1977) 237-247; JPCIVEPAMO©E)2836

et al., International collaborative study of singl e

radi al diffusion and | nmunoel ect rophoresi s techni g
pusifigatiom soraparag o thendRlihigs Whilshretaining ingrsh obihe; aﬁ‘ﬂsa@ﬁ Paopert'es of

theV g1 Hirus! corﬁﬂ)&*entss'FaF‘ gxarﬂplé 198N prbidcetBi) egg'saneUé?jﬂtZﬂrus may be

vacci nes current|y avail able are considered safe
deplpfeddepm gggyggga@m@tlmﬁman%pr when pesiyicedincsl ,leturfﬁhe split virus

mayOsé vdpieicd. fréiaVWRISE el %B%ﬁnha‘hté |4 shR BUsCaHligenit Réparation may
current influenza vaccines work in small chil dren

cogptiet sPlio VijsaRBtigIc GeMPRERRtR X nBicE thath Gne el sttedn: oyaccines

coHtﬁﬁlﬁignﬂ)h?fnfrdsC@:QVed ‘i?’fﬂu@ﬁﬁVgﬂ'ft vadtirf) (Br)’sﬁil|t36\ﬂ'usCe§>rﬁfgbh|Hliﬂeparatlons
| uenza il |l ness are for t e el de

rliy
gea@re"xs FejFininifesiFial ymateprotein ad el QB8R fSPE‘éEV‘e? &P@s as well

as Ftr%oﬁéﬁm%?arfe%nvw@bé‘ gﬁftelﬁg UBtich épﬁiDMﬁL%f\faccﬂ@@\ﬁbll uéual&'ﬁontam most or
Assoc, &G oss, 1995, Ann Inte

al e VDS Siritrmbprpiensiboush ok eperealy 18 s, plogarioas as they

ocMAGE tHeeviAS viRgen shovvn to correlate with serumtitres
of hemaggl utination inhibition (H') antibodies to the
viral strain, and several studies have found that

AltehdavelpaHé U bihls mayee uh‘"thé fdrinest @afvhele vk Vaesida This may
i mmuni sation than do yo n\g adul t? % ko, E@g
PR Brhe A EATIAIE e LR Sa Vie VA Toy soancRENE FE0AH ag it avoids
thé"hrﬁdér%lhtylzmr Q\?h%melr m?p@@eh@céwe asfrebé b@cfdéfssfuw srotilided for a new
e ornul ati on of vaccine anti
St FiNEEEA s BRI Eals e vonBna HsEp g Ueh s producing

the Qﬁlﬁ’ QNSELEart Garfady thel virds ANH irgredes it uhusatile. UAltHouglﬁlftHdﬂ@ nszaways the
vacgci ne adjﬁ antsd with th

poSFIGEY tope HHGUENE FiENE Ko 0 LBiRIE: & AR RPSPPafY Broducing a

spﬁtﬂﬁhc&ﬁé teliRRsLAd faikb &iehd, Whlcﬂbhdly |ﬁ<)t Heavialkghie i & phhdgmeic situation. In
titer han t

a0 do ik Bieel eGERA CorPID B 2 BECBOYIAE Gprosgh, there i aso a
grée&&ﬁvaéé&técprﬁlucﬁbﬁ capaGifl- &hﬂ]ﬂ)r sblﬁmwer&ndenccﬁlsicmaﬂe amounts of

ubl i c 0 as_not denonstrate
g oot s Po L RS SRR ARy AP i 4 bl spt
vavéesl ne (Pui g-Barbera et al., 2004, Vaccine 23,
283-289). There is still a need for inproved influenza
vacci nes, especially in the elderly population.
In Sﬂiﬂiﬁéhﬁhﬂ'ocﬁlﬁehﬂ\lt@\iﬂ'ﬂllﬁﬁzh Nirdid pr.ebalaﬁmelstm tHe fohe op e @siefidd sub-unit

inf\urcle\r/\gan t\/aé)crl]ﬁe tSt?J unlt lnfltf)e%gg vgc?ctljnetshgeneraqu Lohtain 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
glycoproteins HA and NA in authentic conformation, intercalated in the virosomes’
phospholipids bilayer membrane.

Said influenza virus or antigenic preparation thereof may be egg-derived or tissue-culture
derived.
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(a) an influenza virus or antigenic preparation _
thereof, and(b) an oil-in-water enul sion adjuvant in
wa b@eremod act ure of an i nmunogeni ¢ conposi t i onPEEP2006/002836
i nducing at |least one of i) an inproved CD4 T-cell
I mmune response, ii) an inproved B-nenory cell
response agai nst said virus or antigenic conposition
Far re;xamhlerrme influenza mrusaamilgém br am:g‘éﬁlbweﬁamloﬁls @Iﬁbreof according to the

m\‘r‘e‘?m asls dgg\sggf{) 8’0 ? é%pgelrglgp% %rpgygnatgg egg method by growing
mfb,lepha \tmmsoph@gg‘s arid1 paurifydrict Itlwlrmrrvdsfdw@lllﬁr‘ﬂ?kl fll§|a|t Eggs can be
st one
et B e A 18 54 AR AGOBI G B o5y rom any
ofttbeamevwcgammatloanMefmaSS ajdmgjltlesrueebmtmé ohpeiw e |vﬁ*a§tor express
feg%'@%”‘f'n@%g?%“ﬁ%‘ﬁéH?age{ Al nﬁa@hke Sell; %ﬁgﬂeﬁaﬂr prowing the
vurgarm:tude fof example dogykido¢yncells suoip ae WMBCICBE cdilsGRIN aiciBiest MDCK,

MOSRARDS Rl BTV SRR 00T S cots, unai
plganell tnes, or aaymt@enmammaqumeellt fype suita(bl@f@eth@rﬁﬂocﬁﬁﬂ@rﬁlbf influenza
o 55 S Rt B OB A TE A 3o wrcs
cellsy eS@utﬂble eallcsupblratas acd heti Imltsdtte rcelb hndss fd?rexamjplé}/pﬁﬂﬁary [Eells such
tion for
o< SRR DRE it A AR MABRAL . CONPRRL GLn 0T
or popul ation, such as a high risk adult or a elderly,

Thgﬁi&élﬁ%ae {Snﬂ.gsl ﬁ@g@ 8 m%ﬂlcrbrgﬁérgtéoo@{hg#eg) \r/x%& eéﬁggdc%id %?/ any of a
numbgr afi mmgca@;eapphcabie@rqmeeém lfcafdaxemthBBpﬁt flugsrbebss described

o bl 0 9 ST 0 A B A By Enra
splgtdpama&/mpdlu@d lamg haslvent/dethrggnit e:teatm)éntwtucbrasah - I@ﬂ)‘atphosphate
or a%?ﬁﬁ}@fhér% %ﬁ"lbﬁ |Bﬁ\6\ﬁthdf\ﬁé§?ﬁt”erl§how¢8 L r3{\/ee{1h glpeé"’ §ghttlng ) and this

t he present ‘I nv
Prosess isdeld lﬁ¢d lu§err@f praductlnﬁlfamlnwa \Others siittirgnidepenhew employed

mcﬁfd@%‘ié?%%r?g ofé Eﬁ)rt%dyllc' dhzl |?Ss OB AGkUfE eg%m@lﬁ $9diwg),deoxycholate

I NMMuno revaccl hati
as ﬁ?&fibé § gate@tcm PR b W’a't incarporatéd heembyvnefexencmr Detergents that

ca@Bé ugEeNLE sﬂftﬁ’ébaréﬁaetn'té)lﬂclhgg Egﬁgn d (%t%eﬁlls n%vggEyl trithethyl ammonium

oi I -i n- Gvant
br%@%\&TA@a@’!hér tinic, inGFQB@tS@I g- laurylsaitsits; taurodeoxycholate, or non-ionic

deidtdthes SRACRN HeObnesP i cAbeE IHR IanI'uBﬂg AN X—%Oe{foerrcg(%n}/ple 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, ultrafiltratioh, zonal
centrifugation and chromatography (e.g. ion exchange) steps in a variety of combinations,
and optionally an inactivation step eg with heat, formaldehyde or B-propiolactone or U.V.
which may be carried out before or after splitting. The splitting process may be carried
out as a baich, continuous or semi-continuous process. A preferred splitting and
purification process for a split immunogenic composition is described in WO 02/097072.
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the revaccination is made in subjects who have been
vacci nated the previ ous season agai nst influenza.
waysaaliby revaccination is made at | east 6 nOPCTIBP2006/002836
after the first vaccination, preferably 8 to 14 nonths
after, nore preferably at around 10 to 12 nonths
Prefetred SPI'teﬁléNaQﬂ'fjﬁ apfgeneprepaighions aeqPrding tedlee dventien comprise a

red) cg;él Hﬁ]%ﬁ‘ﬁ M'ﬁv&é%n (E”O FHAdr IFRErCX-R 06 Pérhahing Froh 81e8bduclBAl process,
-in-water emnul sion adjuvant conpri si

altheuohyhesesapy be @ﬂqied ¢ theippncepisations Adjusted after prepgratlon of the split
anﬁél 1ap RGN %bfP\l Twed 80 8Rd §HdhS-I b B @@Qéﬁt 'Tfhetﬁiéferred ranges

nuf act ure of an i mTunogenl C composition

fortae el icAaganyatiosts i thasaNopriene surka %@éh%@%\e\/ﬁqsﬁ 3R

Tweeﬁls@e@é@lwn%yﬁ\o%pr@faré&yab@t@r@/ow/@tI on thereof and
an oilin- water enul sion adj wherein said

Triggn X+100:/R8%! todili (%8 e %{Wﬁfﬂrat&bﬁﬁpﬁ Q. 03?"’ Whdst one
net abol i sable oil in an anmbunt of 0.5%to 20% of the

total volume, and has oil drop Iets of _which at |eas
in 208Rasyici PTBSAITEY, oy dnel GaREPEVAIOPETof dyeen &th ARG, 0.045%-

O(ﬂf%’t\k)ﬁr I elr@tHe tprbRe BriBdtimeht 8hé rHﬁﬂQ@rﬂﬁQ'pfrowded as a 2 fold
onposi tion for revaccination contains a s

conGATIA, TP uNGh 18813 TAGF 40 GERUEP RGN §45%-0.2%

wivlj‘ %h&‘i’fas‘&@'b@rbllﬁfé@rtﬁ@ tthd @ orCRTEN B viuidMion vl the Qi@l’dv@ﬁl@& (or the
onmon Il epitopes, or both, with the influenza

bUUPrr'Uéh%?O@VMﬂOQBW?EO'Bf eparation thereof used for the
first vaccination. In a fourth aspect of the present
invention, there is provided the use

In | SROIFESBACHT (STbogimeiv, TGeiiTal coPeestiolen dor TP oRiIo0 rapggs from
0.605RL-0 7% Wulvl @R ZRotHEF ébé&lflc%’rhﬁbddhherﬂnthaldntl% ié@ir@f ded as a 2 fold
emrmul si on ad vant co t abol oi | o
CORGRBHOCh PR, SRS % o SR Rt O - AR ARAD 29100 dFegp 0005%-

0. @311% AN BBE RES t¢BERNRE hod tiles upbe ARSI foMulala Wish the adjuvanted
i nf Iu$$za i nfectjons cauied by a influenza strain

(o ke oyiterdn the cantrglforaylaiog first influenza strain. In
a preferred embodi nent, said oil-in-water enulsion
ant ri ses at Ieast on tabolisable qil ipn. .
PR iU TR BADRGNSD RISPPAAS I BE BISSFBRS Reowdrte! phomersal,
or Prdfe@byh ﬂiesabéfandd%ﬂhlo&feréae H?fe?e(b% thﬁ resﬂt&gﬂmﬂmnt@yﬁparatlon is
n ano% er

neters of |es et n
stgtiS T 0 ceonandl AISAMBSEE! RECFORIER. " PACUIar ThS Broparation
contHiRENGE ﬁuﬁm@mh&mbrbmnmrparrwamd@ alfluenzepeipus| mreparaticuicdmprises a

haemagg%p nin antlgerq uslt:tatﬁlls%rd %l er | %éenvc\:net gf %?or;\gTrsrglp%geé}i Bw levels of
thiomersal (generally 5 ug/mi or less). Specifically the stabilization of B influenza strain is
performed by a derivative of alpha tocopherol, such as alpha tocopherol succinate (also
known as vitamin E succinate, i.e. VES). Such preparations and methods to prepare them
are disclosed in WO 02/097072.

A preferred composition contains three inactivated split virion antigens prepared from the
WHO recommended strains of the appropriate influenza season.

Preferably the influenza virus or antigenic preparation thereof and the oil-in-water

emulsion adjuvant are contained in the same container. It is referred-to as ‘one vial

approach’. Preferably the vial is a pre-filled syringe. In an alternative embodiment, the
12
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conmposition conprising an influenza virus or antigenic
preparation thereof and an oil-inwater enul sion

w@odjoguemdy as herei nabove defined. In still anPCT&P2006/002836
enbodi nent, the invention provides a nethod for

fATHEE bRB DRI LB, BB BS hyemt e
corﬂaidedarino'sépéra’eevvalbehairmmjl @i laialaa?ndv autnblcedrr}shd)rﬂy nhefare or upon
. y _ ‘ s .
o0 RS s, R 538 A By Yo
whenthen ggenmec iscarg osmpoments vageines forga dotal dbdeueolamevofr @, mi, the
corpho AT P Sl 39 ARl AR, gl s wron
antkjees)earie_sprpseliWQjmdqmaf viet (838 o (arvigerc comtinag smdha peefilled syringe
co§ BB A el RAEHR. B 08 R, Wcoment o
thepdqiLdoateiilting tgacaneenteated trivatent inattivadery splitivirioa astigensnis removed
ot AFS SR BRI A G500 By BUAR g o o
syringei yéaite inotipm rthe Usad néreieisfreflacet ky 4n infamusdulareveedle and the

ol 141023 LA B A B0 Rl e

carglidgltes cdrygspondeers3p pind (ii) a second i nmunogeni c
conmposition conprising a influenza virus strain
variant of said first influenza virus strain. Suitably

Oildnivthtait émalsiorsadjupdrt- t ocopherol . I n anot her
enbodi nent, the invention provides the use of an
i nfluenza virus or antigenic preparation thereof and

Thardivanti cor@dsttion estLthe | ioventidh WoaRinsCamMailirs-wagr &mulsion adjuvant,

tabolisable oil a sterol and an enulsifyin t. o
prefSiRiY SriY IGoR FaplisgsA HiRRRliein pdl o anoynboly ik o 20% of
theftotat Volume,smeltiayving ol draplesof @hich @O lebeeRDo%a byritdrity Adve diameters
Hdestbgnim an influenza vacci ne, conprising 1)
ot e 18R | ‘an i nfluenza antigen containing CD4+

epi topes, and 2) conbining said influenza antigen with

i e80T ot eRfes o 5 G 1504 fona S5ttt he o
phasepailthe eofulsiordsysteny has te cbaprdss a Chetabaisgislao i, The smiading of the
orf Rt ATY SRRl BE T VAR PR B RS s o
capbteadi beingldmnsiophed by ahettbelispr dDenarets diobipateddddical Dictionary,
w.BNELEREs chiRFENY 5% BLiRER74)). The oil may be any vegetable oil, fish o,
animal oil or synthetic oil, which is not toxic to the recipient and is capable of being
transformed by metabolism. Nuts, seeds, and grains are common sources of vegetable
oils. Synthetic oils are also part of this invention and can include commercially available
oils such as NEOBEE® and others. A particularly suitable metabolisable oil is squalene.
Squalene  (2,6,10,15,19,23-Hexamethyl-2,6,10,14,18,22-tetracosahexaene) is an
unsaturated oil which is found in large quantities in shark-liver oil, and in lower quantities
in olive oil, wheat germ oil, rice bran oil, and yeast, and is a particularly preferred oil for
use in this invention. Squalene is a metabolisable oil by virtue of the fact that it is an
intermediate in the biosynthesis of cholesterol (Merck index, 10th Edition, entry no.8619).
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Figure 1. Ol droplet particle size distribution in

SB62 oil -in-water enul sion as neasured by PCS. Figure
wa2oshens9 SB62 | ot 1023 size nmeasurenments w t hP€TEP2006/002836

Mal vern Zet asi zer 3000HS: A = dilution 1/10000 (Rec22

Ol BREZA R0 pEP b5 el R 88 BB BEb G e o e
uséfahad 3djinsant cororsitions ABE 30884, ¥eD Optii7e+3). nodel
1.5/0.01). Figure 1B shows a schematic illustration of

record 22 (upper part) and record 23 (lower part) by
Suitaithe tei mgtablisgbleeil2s piBsoriman aniohhuﬁt(rmit@ao%f(fmah goncentration)

of o8] P8 Pl Ve Rt oo A Samgpiat o to 10%

of Flegqhaévdummbferaﬁlwn @0 anwdunhofcad %tto 6dl% ofGhd tdtalo@iume.
response to split influenza antigen (QL = first
quartile, @B = third quartile).Figure 5: Explo Flu-001

In glspedificaémboedimbnt, BB8n&tabaishble @i jropreseritdn a fihaltamaint olatrat 0.5%,

VRSP S B L e e Bhopsoc

mbodinent,ghé mew@bm oibisqésant innd fined mpeount ofiLts5%Nt Yoy 6r5|7% or 5%
S03. Fi 7. Ex

of e (BapAaf Bk Mithogbre it OO0 | esponce post

vacci nation. Figure 8: Explo Flu-002 clinical trial.

Pr%b& 8! J)I| ;F\%‘B&f‘éﬁ RRA g‘yé{en%%f @‘ @Xls%ﬁqé?enﬂg%é%sg a small oil

FeVACE] natron.
erﬂletnsizeam ther $uhk-micrant iangik. $UIttablﬁ/sthé dtdptm\islzgs will be in the range 120 to

750 %ﬁfi%’fdr@ %Féf%%bly@m%@rffonil% eé(éoﬁlgmeﬁrﬁ Hgl}%éa{tjerrélv@%geﬁglf the oil-in

noni t remn
wagar |emtrhsgon Forjaine oil OB>flats ohwhichrag deasFrQferhy intensityFanerlegs than 500
Vi | .
nm?jr'PEheélrrﬂaeit%rf il ﬁ@@%f% |<,fds9%b€a E)ﬁ dnteﬁg y{ Sle Ee%gd(ﬁalg 592 nm in
dlamdsen g0 prefergbly @i gaaaswtm @yu leteoﬂtyl arenythe riéngel o€ 12@ta 200 nm in
didhfdiget st udy I'l. Viral shedding. Figure 14 : Ferret
study I1. titers to H3N2 A/ Panama (vacci ne strain)
(Figure 14A) and to H3N2 A/ Womi ng (chal | enge strain)

Thé i %pﬁetjs‘fz@ i.e. ngy%tlgr éa’écord%ﬁ@ 17 pd¥enthRA V\H&F & ey intensity.

Tcells in m ce usi ng
Thﬁrﬁa%rﬁu SEYEEH Ways 98 da@rm@mt thendiametay ofame| @edroplgapizg by intensity.

Int&YsHY id FBA8UR8IYABe: of a sizing instrument, suitably by dynamic light scattering
such as the Malvern Zetasizer 4000 or preferably the Malvern Zetasizer 3000HS. A
detailed procedure is given in Example 11.2. A first possibility is to determine the z average
diameter ZAD by dynamic light scattering (PCS-Photon correlation spectroscopy); this
method additionally give the polydispersity index (PDI), and both the ZAD and PDI are
calculated with the cumulants algorithm. These values do not require the knowledge of
the particle refractive index. A second mean is to calculate the diameter of the oil droplet
by determining the whole particle size distribution by another algorithm, either the Contin,
or NNLS, or the automatic "Malvern" one (the default algorithm provided for by the sizing
instrument). Most of the time, as the particle refractive index of a complex composition is
unknown, only the intensity distribution is taken into consideration, and if necessary the
intensity mean originating from this distribution.
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Figure 16 : Mce study. Frequencies of CD8 T cells in
C57BI/ 6 prinmed mce using whole inactivated virus as

WO eeostioerd at i ng antigen (day 7 post-inmuni sat i BCI/EP2006/002836
Figure 17 : Mce study. Frequencies of CD4 (upper

THREGiE b, R Pt SbgBEs Ay starchs Stelof gronpiel Snowr S the art, for

exampletdhostetol s wels km:\'/:r_r & ismdé ékér?:'geatﬂléd:li@wdi_ ik dwn:/lzrckllndex, 11th
{- t e : unman I ri

e 2o Tdns § By dsthE el ol AT wlimpf b e §aie sterols

inadenBistio@erok , stighiasterdl, srgdsiebol, BlphattboopherdP@adMrbocalciferol. Said

ok AR B i S0l b Wt g of v

imauhegerfd\@drhsidgrn, frefialy 80an &Rbiktof 9106 $%|(W/VY|_ Préferably, when

sheddi. n efore and after challenge. Figure 21" : o
theE BTl ChalRRySTPE 1S Bresent B4 FEONBNG BOGHR 2 TnAkD A% (W) of
thestotl\%ivgl}xme%f@hﬁ hrﬁ@?ol'geﬁi@fobﬁipoﬁti@ﬁiyndrb lprefblablyi dt %If_llsarﬁd@mt of 0.02%

anama,. (chal | enge strain). ure . Human
b e S T PRGine dgber e o Q) (W) S rivacghs siae volume or
0.188QPAFIn 0/AAT VaRIHedbsepelLBicst ence) . Figure 24 : Human
clinical trial. CD4 response - all double test - Pool

antigen at days 2 1, 90 and 180 post vaccination
Su(tptely Shes sl g alghagocdphdbol or HUaBVatvd tHeesdf suth aks. aipfla-tocopherol

subdiiiar ictelolf HRRFORP P, o s nar Bmoiitcoh Stppa 0:2% and
5.0M(vApbf Wtaag?mseof thl i?;ﬂﬂtﬁ@bﬁictdblﬁr_tpo_sitia?lofino@n%ﬂeﬂ#ﬁfbly at an
t . . | gur e . U clinic da .
arRnE 2 5%, A0 i o Rttt tie sioc® VRlbrte, (o0 065%% vk o ml'vaceine
doaddoldmé.or Riguoes @R), grisferabici 8ed iwd.7 inl vadcind ddseASRAEYRly way of
at. two concentrations., Reacto |1 C

: enicity. TAILED = .

cle g SR R DN Y R\FEALER SOPUEEd AT SSPERERtoR 4p WY by
applging nthk Uelfting @bnudraibh Gacteio rep 5 (vig) @lp?}i—ﬂfcbplmgélac&id‘ehﬁaﬁon is

[ ant.i genj r ration,thereof fogether with an
oafiEtoRAaf BT RERErOBRMBPLREONS i ng

net abol i sabl e oil, a sterol such as al pha-tocopherol

n | sifving_agent. was capable of .i mprovi the . .

T8 R S R e S TiRe e BullvinE ey THe Shisiying
agesispanste pgaensat s@iathaunt iog@1oto 810% gyniveightoapirei immunogenic
canBoS}ti%“?ﬁM), preferably present at an amount of 0.1 to 2.0% by weight (w/w).
Preferred concentration are 0.5 to 1.5% by weight (w/w) of the total composition.

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

The oil in water emuision adjuvant may be utilised with other adjuvants or immuno-

stimulants and therefore an important embodiment of the invention is an oil in water

formulation comprising squalene or another metabolisable oil, alpha tocopherol, and

tween 80. The oil in water emulsion may also contain span 85 and/or Lecithin. Typically

the oil in water will _comprise from 2 to 10% squalene of the total volume of the

immunogenic composition, from 2 to 10% alpha tocopherol and from 0.3 to 3% Tween 80,
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conpared to that obtained wth the un-adjuvanted virus
or antigenic preparation thereof. The cl ai ned

wo oooabEd? ons wi | | advant ageously be used to i PCIER2006/002836
anti-influenza CD4-T cell response capabl e of

' f influ ito rese d MHC cl ass
anfm e BiheBied Hiror g B B iRt ol e ton Brererably
thé tatiosofefofuatenévalph® tdcapherol isheyueebt Ie@@d}ha’ﬁ el tmwﬁwdes a more

order | ncrease respons ss agai ns
stabi SiDllshs 5T 65 Todviianeiiens SOBRRA HideaheaY 2o be present, fo
exmapmwmaﬂmamohﬁﬁ.|nfect|on). The adjuvanted i nfl uenza
conposi tions according to the invention have severa
advant ages: 1) An inproved i munogenicity: they wll
allow to restore weak inmune response in the eIderIy

mBfiGent Broduke ot o AGuntdiic Spriegaiion oheg Tor the first

vageidation Eft}mlpresempnmﬁb)n 2) An inproved _
cross-protection profile: increased cross-protection
agai nst variant (drifted) influenza strains; 3) They

In Wid preskstoinaéntiow the infeednze dompbsiten isdespabR biolnb&cmlgeud improved

s r ns ur|n n increas
on Tt Mol (EERBE Sairb AL A st B (BPeReprigente) or
an!lgequacqammﬂltmn cantpzEred hp teel CDAGcalf inirheneprespemde obtained with the
col SR BRONBSHE SRS G PR 8 A58 coman any oxogensavs
adjuwrzidbérﬁmtalmrefeaeedae 86 épswnl comppodiortjunber of human
subj ects neeting the influenza correl ates of

protections. Furthernore, the conposition for use in
Byt ‘ineprpvest €14 iTroel rimimume haeporesesie meant iabt @ highérnODeeredponse is

' . f.ol | qw, n .
oobF8R O Dbk 561! STRRAESIOTES et pomon
comgm’m thass fheh obtdidd eftémadmipisration af it sammpahﬁcblﬁdm without
adjhbﬁwtulg%raéj%fhé?en%q\gge%? ERAST- {:élﬂ%s?% s I% ﬁlétgpt grlrﬁgg%m%n pa%‘ent upon

been nonstrati ng
adrau]lainaanm etiaic snporegenEncangmsiibh eomprising aarihfiuehzal viegs drudntigenic

pre%laffﬂloﬁah‘féﬁ'éadfnto@[eﬂ’l%?%&ry r,eo\{lﬁllm-ﬁva?gr gﬂﬁﬂszo%d'qqs %%Icompnsmg a

ee strarns present
meﬁﬂhﬂ’ﬂ'%ﬁbfﬁl all,a staoh Sm’m@aloba mmpﬂerw arid & emuisifpidy agesetd compared

to f’ﬁ‘ér@ b‘?ﬁhl&é&%ﬂgﬁ%rﬁm%%ﬁ i oﬁéﬂ?%ﬁ%q | Eﬁg’ ngdogglsakﬂog\pnsmg

anot enbodi ment nmed conposi
an omfl@efggr Vifgs @r antigenic preparatlon thereof which is un-adjuvanted. Such

formulation will advantageously be used to induce anti-influenza CD4-T cell response
capable of detection of influenza epitopes presented by MHC class 1l molecules.

Preferably said immunological response induced by an adjuvanted split influenza
composition for use in the present invention is higher than the immunological response
induced by any other un-adjuvanted influenza conventional vaccine, such as sub-unit

influenza vaccine or whole influenza virus vaccine.

In particular but not exclusively, said ‘improved CD4 T-cell immune response’ is obtained

in an immunologically unprimed patient, i.e. a patient who is seronegative to said

influenza virus or antigen. This seronegativity may be the result of said patient having

never faced such virus or antigen (so-called ‘naive’ patient) or, alternatively, having failed
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persi stent inmune response agai nst influenza rel ated
di sease. In particular, by persistence it is neant an
waoikooanedidy | mmune response which is capabl e PET/EP2006/002836
nmeeting regulatory criteria after at | east three
ths after the

e Ly after at
to rF8%}(:O|m§a © %%& %rﬁsgﬁrcmcs u?%oun{eﬁeéjs B (sl SBifp 8PV Gy Tecell
im@abhe responaeus @bmrcﬁdemé alarv anhﬂne%@nm?mmbll mgace l%ud:lﬂ ag @ elderly,
I t % r
typ?cfa]l¥ ggly;ébt%ﬁcﬁ> ge]'lbo?% r\ﬂlngqgg Syo]I.Iggi;er‘,J{b1 éégggrasﬁg%ge with a high
risk miedigehcomdiion z(ihlgh risk’efdelitabt y chitr urlel tretdgri diswdr esent
in the vaccine, after at least three nonths. In a

speci fic aspect, protective |evels of antibodies of
The $optosed CoMt Bicelbithraind Bapinge rrmy’lbb&s@&%bd bR eteaRBEhPthe number

b or all strains
of @&Igﬁa{mﬁlﬁ Atnﬁg?vhaegglmé @I‘@g | on I nfl uenza viral
ot r aelIwraMI@I;atllwlmefemﬁi ¢W5I<Zraeos|\(CD4t§L QI_ I$<’71II-’(N\(<,ZI‘IEI(1 FItQ
t t accordin 0 e presen
P BRI B8t GhADL S pfciemeraiha dL-3 TN M)
e ruéusembdm’ry:ﬁ 168 Ras ahd SMbth&eyRikIne ( bI‘b46ID ﬂlu*o‘?ﬁﬂ@}' ve

enbodi nent the influenza preparation nmay
anoP@I@rprQ@ngoqt '@%ﬁtﬁ'\lvxﬁaﬂ@mthef bytekine( lam TQEa” cmmn as

igna I | nit
Voo Sgeag ORIl TUER o6 S HES N G2 PR T e
enbodi nent, the influenza virus may be a |ive
t t I y t nf | uenz
Th%lhr‘ﬁg Lb%rﬁg) I)Jgd (\?B?ugca;{] i ge'% I:esg%sp I’\'ﬁ?n 8ﬁhst H@rdgﬁ'f‘g gy of the
abQ)@eCﬁ@I@QﬁSdWHIng " ahdghareareount ifollceving admirtststion a:blt?ye atjuvanted
n rus, parti
coiflg &*E% e e AR P o e b Bt e e . Typicaly
at '@@ﬁtmﬁl preteraliy two pf tﬂleéwesbmﬂlmnsﬂpbmﬁomd hegeiroabavel witl be fulfilled.
[ t r sui t a
" II%IIZ‘:#Z&E o, SR R R o iy Pl present at
fraequnt Y the edibuented giotiacbmpatesido tvd triradjavarnéd graupg
concent rati ons of organic solvents or detergents and

subsequent renoval of all or the majority of the
The; dnpraved sCid Ergethtimenide siesponse noderred uyhmevadjaIJarItedaumfluenza

conFsffohalor tﬁié P@sbﬁt \Iﬁ\feﬂﬁoﬁ"m%hgegé Cldg\%@p%rb?%ﬁe?ﬂ &Y single

i s meant a Vi rus tion
AdRigRERIM e @oﬁﬁglde@SéeaWQﬂm Wil deet Eﬂnemdvrpallewhttfor bkample in a

rapRI}) blolVhg lé%tk%@é §ﬁuartlﬁﬁ alnnbél'galm%urﬁgtaﬁ%% %Eﬁécgaglg fﬁrp he elderly

properties VI rus conponen

pORIIII?é'ﬁnfﬁrd'ﬁI EI’@GQ?SP 19f ¥@Ig’!§l chileendbélpw Mearssofr@p) oo ceplacimated for
theffll’ré! Wﬂgﬁlﬁgt‘ﬁlﬁﬁbﬁﬂ i Gayp [)th%hé‘ﬁblal Cl’(% a%ﬁps[t tg%uc?o%gs 'of'the same

ure, the split virus
CO”I'RS%?F"’B &P thaloiaasen. et second dpsd Qf Sald S@nanomgemilcm (still considered

as I%bﬁhﬁ@élﬁéﬁ ®dt flF8Yvaccination’) may be administered during the on-going primary
immune response and is adequately spaced. Typically the second dose of the
compossition is given a few weeks, or about one month, e.g. 2 weeks, 3 weeks, 4 weeks, 5
weeks, or 6 weeks after the first dose, to help prime the immune system in unresponsive
or poorly responsive individuals.

In a specific embodiment, the administration of said immunogenic composition
alternatively or additionally induces an improved B-memory cell response in patients
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conprise split virus antigenic conponents of nore than

one viral strain. Vaccines containing split virus
w@ eabhedod i nfl uenza split vaccine') or split VvPCT/EP2006/002836

antigenic preparations generally contain residual

matrix protein and nucl eoprotein and sonetines |ipid,
adgpinistered with theeaditambiedrimnumeeenip soppesitameomzue te Hiq B-memory
colf ddbBndAFELBES in'hlilvickial Hninin &%Btvﬂ B0 adffvethdd f’émﬁ&ﬁlon An

virus structur prote| ns alt not ne essarl
imprigeed Hrneprasy wetl i rgpRoNSS lsh@jﬁl“dédufp meapn han mzs%sealu freguency of

I
pef’}'f)ﬁe%l\%}&?d’ B8 I?/m%ﬁs&gtggghfahHﬁQ@ d}fferrél'ﬁlag@r}é {512@ ahﬁhbobp RebRfiMY plasma
ce%ﬁjumn ag@e@v@icountgbas tmegspies! %étﬂﬂwgﬂqupf - \tbfmldéfﬁf entiation (see
F}éaée'cﬁéhsaé . IncftioRls 4P Efidhe: BRERS fidfyy, over whether a
It virus CC|ne can be successfully produced for a
new strain of influenza virus. For sonme strains the

In GOSMERFhaN ecﬁn@teﬁﬁm&tuﬁ%dv fna%r?q}ﬁﬁ'tﬂg Johﬁ;o&%h kor the first

virus can damage the virus and render 1t unus
vagginationgrdivvasias, has ae epsurable ippadiopithe E8tresnesee.
di fferent detergents and/or to develop a different
process for producing a split vaccine, this would take
Th@lAﬁP"C%ﬁ?’ BRVaEYPHZFRgIG doundahatad IC@mPﬁS"éPrp%Qfﬂ@iﬁ'ﬂg an influenza virus

orSéﬁtié@ﬁlboﬁrepbfbtlaﬁdﬂhEife%F tbitndiit8d OWRRI G SHa8WRErObmulsion adjuvant
certainty wt whol e virus approach, there is also a

cogwesanga Vﬁ&%hohﬁbﬂﬁ Sthug sty %%ﬁb‘a%ﬁ* @iph@h@ﬁoﬁwdsﬁﬂq gn emulsifying

ag&h'(r S ofbERB |ﬁ0;5\“§h1@ﬁﬁ@h{ BolP PXBASeOMn AR tlimeRitoRoR &ﬁlged human
during additional purification steps necessary

ponlgmn ﬁapgthg Asgpil@@gsp ga\éequc?mom,s&r@gﬁqq éhe @@m@ﬁ@‘@’[—m of a smgle dose of

th@mﬁmdfa%ﬁic combes.t.m fov ﬁn%z fadtinatisn, RIsQR3EMHIGR tHeSinvehtibR & capable
form ub-unit influenza vacci ne.

u
of SEVHRG LbatRY | pshrptalon: AR casgesRadabY yihe Rarteiates 1ok Rrigotion for

infiRhe RR¥RES P SolRWHE rBvacciibtic Chdifhst aRfludY fRVE @inan elderly
addi ti onal advantade over whol e Virion vaccines

as
poleggyorhrtga@ éfnepalng qu°§'§§“er9 Xt ofe rncadiyaptedc influenag vaecine. The

claifRbd GdiREFied 46Fnulation- REY Alsy deeh ke &ﬁrhdﬁéé)@blq{:?@rcﬁﬁeﬂ hema T-cell
reconbl nantly or purified fromdisrupted vir

IMAWPE | (esRNSe| ﬁg%fﬂ%tt [épenzRp ¥ismermpatade 1 ﬁF?tuéhtf‘é{‘%’l Wi the un-

adRivERBE 3érhfuilatioh. THis fiRding 04Mbe bssockiéPGARBIN lﬁéréa'éé@%@onsweness
are spheri cal uni | amel | ar }/e3| cles, which retain th

UPPRAGEFIBRIGN OF InectignveT-BYs BTlyRNEr FGPHE PIROANE: Rirtpgimore, this
mzﬁWhE@rﬁé BssRihed Whl@%roésfrbgddhaivéﬁ&é i.8. thigighérr A5RPRS ' respond
hosp hollﬁﬁds bl|§¥ genbrane Sai d infl za VI@\@
agBinSL ek KSTFRCHAIS: THR REVES fFeRa)ss Bayde. sberipbbepeficial i
antirfsfuiR=comgréBed human population such as the elderly population (65 years of
age and above) and in particular the high risk elderly population. This may result in
reducing the overall morbidity and mortality rate and preventing emergency admissions to
hospital for pneumonia and other influenza-like illness. This may also be of benefit to the
infant population (below 5 years, preferably below 2 years of age). Furthermore it allows
inducing a CD4 T cell response which is more persistent in time, e.g. still present one year
after the first vaccination, compared to the response induced with the un-adjuvanted
formulation.

Preferably the CD4 T-cell immune response, such as the improved CD4 T-cell immune
response obtained in an unprimed subject, involves the induction of a cross-reactive CD4
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derived. For exanple, the influenza virus antigen or
antigenic preparations thereof according to the

w0 pwenviion nay be derived fromthe conventi onaPCT/EP2006/002836
enbryonated egg nethod, by growi ng influenza virus in

ISR o R 15 50T e o e Heon.

‘crg¥istreacivel CEMyresporese inayedre Gidd iTvestl thrgetingsiiarell dpitepsevetween
mﬂgg%rsqp n%n nmet hods using tissue culture to grow the
VErus or éxpress reconbi nant influenza virus surface
antigens. Suitable cell substrates for grow ng the

oA AP S LAt ey s

inflcexmdeevirusi tﬁatalya\@ehaesnaggdmmms oﬁ@m'ﬁlacreslritlgemm chwdlctegsﬁéer When the

ni€eBho eyl iuBhth s neb Sklie ORihaf hifaefcliuan o = poin
muation o fapracewnuliatien phpcpnﬂsmstatuc&sl readitirgy inedrhins abisitahah@ss in the for

ex L eﬁﬁ) fsnntéétégg B@@oeo(fg‘ljelné ||f? I‘%g tlcwg%ﬁ?gdl@inﬁggntﬁs%ig drift variant

virusxsirgin) ethprwarmng eyl St pporddie asme mrmbetmneahimugh it may only provide

l.ud
Ilm%@bﬂak?%@ééiazsgtﬂglrﬁw S)?Qre %de\ﬁarléﬁt%Zrﬂs\{ ggﬁap OIB}'ngLﬁwgy d{?c?%ﬁd by prior
Influe@aelnfecn@ryonbmqgmtim em‘ltlbymardylftmsf responsitie forodnnual epidemics that
oSBT LA SR B 87, HRIBLE . .5
39‘9nah®md20m0143r088ﬁea¢twe G4 Chﬂﬂ’ priovidby an efiditiemad @dvantage to the
co 5‘?5% Fe}% l(lgl’?(/géﬁt%ﬂ tll? EeAa .t")ﬂ?y BFSOS/C Ceﬁgo ?r%s@ﬁrogec%tlop in other words
Proteeiion Iﬂaﬁlés’f heterdlogows/intsctiens, i.e. Ioienhnnsataueed Imy akr.lrculatlng influenza
straifoRRhtigh \faiﬁgﬁ‘tl"@ q"}% délT }“@P{He%ﬂh%hza §lp%|h tcBh ‘Wﬂ]e lmn’?unogemc
process is st roducti on i
corupofitions pThig tmayy hegadvantagague nwhery dbei mulaueg dmam je rdifficult to

proBé%é}é% %g%i Bt ﬁoﬁ%@@@aﬁl t%%uc? ol %alle{waenr[g %@'H? lﬁgdrﬂ?g strain a

te as descri
WOGW‘EQI elljl{gn%wpoﬂm gay rataodqenady;antage@usewh@ thB@Ubjegtenet:suvematflrst and
o u
a s%gtaréc?gg%?@lgﬁss.e%&l Itrﬁdrﬁllfé'i ﬁg?%ﬁ%r % gﬁd Q@é lrﬁfﬂxgﬁza strain in the
immynogeiic eMpesitipp ru‘sed é@t%ﬁ@f@ﬁdsmm@zatl@mm duift fvatiant str;lm of the
ents such as the

S o T A S e 1 00° (To

exanple in a process described in Una et al, 2000
De@c%rpgl‘ c‘?@éssregghve%z? 9%19//%90!/”7% ﬁ/%&lﬁ%tl%ﬁ Yith 1 enza vaccine

nbi nati ons of any two or etergents.

prepar ation process for a split vaccine nay |ncI ude a

FollbWﬂbercla‘%Elcgl' ftrf\f%fe‘?nf‘tlmfldéntzé %dcelﬂeag%fﬁfst@{l r(ss\%?éfsz‘t e is a

steps such as ultracentrifugation, trafiltra
su | increase in the frequency of perlpheral blood CD4 T-cells responding to
2

antigenic strain preparation (whole virus or split antigen) that is homologous to the one
present in the vaccine (H3N2: A/Panama/2007/99, H1N1: A/ New Caledonia/20/99, B:
B/Shangdong/7/97) (see Example IIl). A comparable increase in frequency can be seen if
peripheral blood CD4 T-cells are restimulated with influenza strains classified as drifted
strains (H3N2: A/Sydney/5/97, H1N1: A/Beijing/262/95, B: B/Yamanashi/166/98).
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centrifugation and chromat ography (e.g. ion exchange)
steps in a variety of conbinations, and optionally an

W0 p@etiooded i on step eg with heat, fornmal dehyde PECT/EP2006/002836
b- pr opi ol actone or U. V. whi ch may be carried out

lnb&frﬁ‘rragt Oif J%frlﬁﬁéralsmoo t{:@% T ﬁﬁ q%ldt@tgﬁ nlﬂat%o\%/ﬁﬁ SinfrlLEc%za strains

carrie as a
C'@éﬁi\ed c@ﬁthhrﬁMem&n@r(leNQS N&ngﬁ;ﬁfr@/ﬂﬂﬁd HENZ: ¢ AHBgREHY/1073/99) by

o P Tk ol G983 onltn firths =y 9 BotsmRcarenar  oc

spI it flu vaccine antigen preparations according to

O el R A AP A Sbosiatd oo srns nave

and/
begh obaed ial theo witsenh edoeument lﬁe'oaﬂfwétnw” Rl fadjuvanted mﬂuenza

fter tion of the spli
RSB0 8. MRea S, . e PR RSt 2ot o son
eg?,r@sugfy@@@mss mtnp&yeélmer Ehéraf Eﬂgl@r\fawle bf&sfréélﬂ\llnty a%alnst drifted

|nf@gﬁ§£§}];e[,§| ons of these non-ionic surfactants int
vacci ne dose are: Tween 80: 0.01 to 1% nore

pref erably about O. 1%(v/v) Triton X-1 00: 0.001 to

Cofisidtehfly "WIW t %‘%58 ‘Bfe.gﬁ/ olr%i g%E?ZP t%bﬁp Z%I)sg\é%qu)gq by different

a Sp ecific e
Inflygen stiaing éﬁg@éleEnddmnfledﬁﬂfehLﬂ]a})B%MﬂM cl & amqtgbsr Int Immunol.

10(?5’9?31 EQCGQHQO@MG%EQ 1 9%5‘3 \ﬂ'gv\zg@ﬂ 4k§7s Bé,o %rnC@@t al. 1995 J Virol.

concent r at ur e
FF4R7r398)-r angi ng from 0. 045% 0. 2% (W v) and has

to be diluted two tinmes upon final fornmulation with
the adjuvanted (or the buffer in the control

In ?/ gp@ﬁ',fpoa@mg@glmentn thﬁq@}i]lmant@b@nmﬁosmfagiga;doﬁ@ﬂhe faﬂbiﬁonal benefit of
r S

pro wm&wwag&g%@védv%@?ln&; %Ig e&nﬂ& % ralls; nglcgnh%y&l H%c?ﬁn*go%@ major

change (Besh #ss9feokecambinatiorafop eb(mtnpilec beimesh rtabd @ﬁféﬂémt%é@ies) in the

haéMT& 4 Ot/lrﬁ‘%(%ng éhli(‘\?v/é'h\&f%f 3 %Qﬂcwﬂ?ﬁn%uélaeaw nbﬁvé@aqﬁ \%FPIH%% have no

e'ﬁ%ﬂn final formulation with the adjuvanted (or the
buffer in the control fornulation). Preferably the
|nfluenza preparation is prepared in the presence of

Otheg fdjuxapts o thionersal, or preferably in the absence
of thionersal. Preferably the resulting influenza

Thepre aration is stable in the absence of
o FYRRGFHHA.: Mayarorpprisse py sadditienal adjuysat; umplaa.cmtaha TRL-4 ligand

adjlﬂléﬂt?fﬁuﬂébly’% ﬁ&ﬂfoﬁlcnéerﬂgtnfeeéf ﬁi‘f&‘l A 'sSngrl%ﬂJHé_o gand.is 3 de-O-

particular the influenza vir repar
acy, greRhesRherdntipige s&WPLbe@tlﬂer tsuiatzlbs FRet ofgands are

lipopdiy et e, (LP8) @d éé?waﬁ\%%ellﬂﬁlv;(k}n{g%h@t e%ﬁg%)aq‘ﬁdgﬁp@#ewéof RSV.

5 ng/m or ess) Speci fica
i nfluenza strain is

In one embodiment the composition may additionally include a Toll like receptor (TLR) 4

ligand, such as a non-toxic derivative of lipid A, particularly monophosphoryl lipid A or
more particularly 3-Deacylated monophoshoryl lipid A (3D —~ MPL).

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

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

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

mixture of 3-deacylated monophosphory! lipid A with 3, 4, 5 or 6 acylated chains.
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performed by a derivative of al pha tocopherol, such as
al pha tocopherol succinate (also known as vitamn E

W@ eweileEde, i.e. VES). Such preparations and neCTBPRR06/002836
pr epare them are disclosed in WO 02/097072. A

Prp @rre osition contains three inactivated split
\‘?err‘? hi sfiieas f the present imventiprosmal parisled B- MPL is used.

Srahlt pamsleaiD t—MBL&@Qfaf)péﬂtlab%denédcﬁetﬂétalt %%@/%enstenle-ﬂltered through a
%eferabl the i nfluenza virus or antigénic

BFSE- SYeh heparationsrare dagcriged in WQ%(%E% a0 &i Bample I,

adj uvant are cont ained in the sane container. It is
‘one vial approach'. Preferably the

d,ﬁ’{ﬂ?-r red to as
8 ¢an e yeed, oy pxamely atr@teamphnta@t ata 9 HYi(wh) per composition
doeBP pesfsraplY .in tdhe 74
ﬁpq% gﬁﬁ 'é{i Ee?@g%htgtﬂ‘d?q Kde%gﬁ.tg?lvsrl]/é‘ﬁv\gélg@&h&ﬁltlon dose. A suitable
' Is dyr@mpledanyefsle Bad.at 6, @o?itBaBntQ§1oi2 viidall 4, 15, 16,
17amd ] moxer 22h21§ 4y 25 ele0bP, 5, 24PRY) 3@%‘2 @bsfec{ 5! 88) 37758, 39, 40,
t bj ect |s referred to as
41 gg %§ 44 45B‘§ﬁ thy B 4% 04 BRIME, (Win e pﬁ@pv%\tm dasei Moge preferably,

3Dsmmoamam vael NRorh 055 aot 23 @ly ARSE p\éplééﬁg)ogftlorq dos8! ‘Usually a
oncentr ted ant i ?ens for exanpl e

COHIB’HE@PI'? P'a%eew th&; KPROIBE fromakqut et mbitosghout 1 wily Adypical vaccine dose
ar@nis genep rar, @. prrrﬂserst @ 0.9 NG Vil Il 33peBlrdd %ﬂ%ﬁ%ﬁt a final
Coconqt5 Qnerz @ ‘?éf}_e le |1 ed syringe contains

HERT 3649 S M) 5 GAPtaGHPeT i 1of vagging pempositionobr 25 g
pet 0j5arl varBinetdoge.0A T@ﬁt@?br&érr&@@mbb@heﬁ%n& Fhal dFcditfation of 35.7 ug

gﬁn entggbj\ﬁpttl val ent inactivated split virion
ordied UeR le oGt HRIPSh REK 'WEOW%HC'“E;PWO%OB hepegificalige 0.5 ml
vaceind dose vdurhd Sorgihe 281 dr 8b lL@WEEDINMPIOESL ddeM Xi Ng Of

the syringe. Prior to injection, the used needle is

replaced by an intranuscul ar needle and the volune is
The cdaseodf dPL s BFHRLIY ablOt6 &hA8RceOhn tirhﬁtuh@@@%bé ¥ %ﬂ antlgen in a

anted influ cci ne candi date corresponds
@‘?h )-/H %C‘I" *’\Hﬁ%@? '\é@ulagl%'ﬂt i hawmchtﬁ'er%fdb%mmmunologlcal
poteatimiasithé Ompéslﬁdﬂﬁcdﬂwﬁ kO theCHaliRvASted RoRbbsitidh, Wi lcBpared to
the %6 on adj uvatt I‘"ﬂf‘e erabl y_said emul si on conprises
Ol Qdipyees] pith ngitien MRIn Amouy Wit bping @beaptatie from a
redetdgehicitp profie. and having oil droplets of which at
| east 70% by intensity have dianeters of less than 1

mm In order for any oil in water conposition to be
Systhetiabérivaticss dfuipRNA agsTkndvi, saineQding dsdcAbdd OTER- 4oigon|sts and

inch 8B, S4LS BARTEEET tho t or m not abol | sabl o of | 15 vel

known in the art. Metabolisable can be defined as
om4' " (2-deoxy-6-o-[2-deoxy-2-[(R)-3-dodecanoyloxytetra-decanoylamino]-4-o-
phosphono-B-D-gIucopyranosyl]—2-[(R)-3-hydroxytetradecanoylamino]-oc-D-
glucopyranosyldihydrogenphosphate), (WO 95/1 4026)

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

3-hydroxytetradecanoylamino]decan-1,10-diol,1, 1 O-bis(dihydrogenophosphate)  (WO99
/64301 and WO 00/0462 )
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capabl e of being transforned by netabolism (Dorland' s

Illustrated Medical Dictionary, WB. Sanders Conpany,
wQ@aiok/1edde i on (1974)). The oil may be any vegeP@DEPR2006/002836

oil, fish oil, animal oil or synthetic oil, which is

not toxic to the reci pient and is capable of bei ng

OMH;QKsJ\ﬂ%ﬁ%%P b ¥PSmét b8l (R nelodageroylategadecangyigminald-auods-aza-o-
H)%Tﬁ{fﬁ?oﬁ@é’cfegz%éﬁggl 8@(9%91 P0-by1, 1 SY nBlh?ﬁrggeﬁBplhés;ﬂ{a?e 10-(6-

al so” part nt| on 'and ¢an

a"@ﬁ‘h'?ﬁ%ﬁﬁ@c’ﬁﬁ] W%J‘ff%ﬂlﬁb oi |'s such as NEOBEE(r) and
others. A particularly suitable netabolisable oil is
squal ene. Squal ene

Other guitetple) TLigt ligandexargefatyexampi, liponalysegcharidecind its sigivatives,
m&éﬁ@ﬂ&%eﬁt@e%ﬂdﬁ?%@?%&élﬁ% Péép.r%hﬁéylnbﬁ fypyed in large

quantities in shark-Iiver ol ovver quantities
in olive oil, wheat germoil, rice bran oil, and

Anbstt suitabid Mﬁmﬁw@ﬁ%hliaﬁﬁlfcﬁrtljéé Ry ﬁfeegfe%gntolnlveﬁtﬂfn Hséuil ™ and its

this invention. Squalene is a netabolisable oil
deW*’f“tVGﬁ @il Afigea saRQNIA REeParation isolgied ?ﬁ@@ﬂh%@Pbﬂ“e‘\m?f lqaﬁ dree Quilaja

S oﬁﬁb/é‘tl\h@lﬁiasaﬁﬁ Wééoklﬁsﬁtc%s% |be{dv%‘ycbals§Q§rﬂ et hin 1974 (“Saponln
dition, entry no.8619). I n wat er “emnul si ons per se

adgivanisa ArchindUpep ﬂe%%teéf'wsf%uwwl e SPERGR Merlag, Beglin, p243-
25h§tdiﬁeﬁfetad @%n{igd:tw@nPu mdrfd8f ©&PA3%%4;%en Ygalated by HPLC

/17210 Sui t ab t he netabol i sabl e oil present
which %Iaﬁéuwentoacﬂw%wwt Ssoxicity; aﬁsqs:aﬂmmth Qullo%)(EFép 362 278),

foit ébérﬁp]’é GﬂSWﬁd@SZPtaléd“&dmm@Qﬂ?'Hnﬁl @NZ@OQBIQQQ :a natural saponin
ferably an ampunt. of 1.0%to 10% . of the to

%%ff@m tb? eres Arylaia S%HP”éHﬁ Mﬂ"n%)fwfzc*@%d%e%ca% Gvtotaxis T cells

(CWQ&)ah'h’V ebl\&ehd 4 ﬁre@oﬁlﬂﬁﬁt focRatimaesHy veSbonskRd is a preferred saponin
is present in a’final anount of

ggﬁggo i sabl e oil
text gbihe pogsent 'B%‘%'P”S% of the total volume of the
i mmunogeni ¢ conposition. In another specific
enbodi nent, .t he abol i sable oil is present in
Parii w%f fS%‘dJﬁtﬂonéfOfgsé% heye %eeﬂﬁﬁerﬂbesb/avalphtaﬁ@ Raéttoa!arly preferred,
thesd forBul@iorsErthaNFBMPASH A Giehbl qme‘/smg Prief §dpahing fé.ﬂﬁng part of
oi | -in-water enulsion syste o) resent inventio

oG i S B UL S, S ceheent S0
Suitably the droplet sizes will be in the range 120 to
750 nm, nor referably sjzes from 120 to 600 nm
ReYABABRLIPN aE OB IATPSH o8 EevsoeMayoRAb oS Ee, FamBRsition
contains oil dropl ets of which at |east 70% by
intensity are 500 .nmin dianeter,
TbPERGR ] Y° TR V09D (RO Lo & o KLt Anias i the
mairmfad%undl mhelhfludméelnﬁﬁlﬁfo@éﬁ@ dorisositR@stor ¥eVaddthation of humans
I qéﬂ%&s get}%naﬁifgj mth aarIB %n g é/ﬁ&%%'rz%n%gen&ﬁogrﬁgg]@pon thereof or variant
thaecfdbdmlﬂ@teti withl@ dilFieaeRdr dniger ad)ivans c@PBdindy metabolisable oil, a
[ nf en}s]i ty i
sterol such as-alpha tocopherol and an emulsifying agent.

Typically revaccination is made at least 6 months after the first vaccination(s), preferably 8
to 14 months after, more preferably at around 10 to 12 months after.

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

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

same type of antigen preparation i.e. split influenza virus or split influenza virus antigenic
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There are several ways of determ ning the dianmeter of
the oil droplet size by intensity. Intensity is
wore@som@a by use of a sizing instrunent, suitakCHER3006/002836
dynami c light scattering such as the Malvern Zetasizer
4000 or preferably the Ml vern Zetasizer 3000HS. A
Preraraliqndherseh @evml%wrl@n & Rusified KA ésuprunit) vageinerag@ virosome,

asptﬁé %muhbéé/md éorﬁ@oéi’tﬁin%s}éhrfﬁr B9t VAYERABA. ﬁllté"ﬁ&ﬁ\ﬂy #BBoosting
nam c scattering (PCS Photon correlation

C%E@é%%m?dﬁﬂ‘%"t Hcsherdyneoef aftnenza apfigenyi-qyispll inflenza virus or split
infRRhY& VERe Bstdenic Mﬁé?aﬁé?plh)ereo@néj \/\/'Piefer\/lﬂidhe a%mflé@ f1APEhd NA (sub-

e calculated wt e curmul ants al gorith hese

ur\;&vae@n%&rrﬁnv'%anﬁ,r@an HBak erd drgiheofirst H@C%ﬂpnm ghe boosting

cofrflobi6h | MRyl MeeadjNaseaoRd (RABjulstE® CI‘Q‘a'eCLUnaéoﬁh\fah%d boosting
di aneter of the oil droplet by determ ning the wh

copwpositien dnay be thrl%ftXW%ﬁM@!wflbwl@cﬁl\W@r inpggpeUiaty The Sormulation
Alehrethrdd haBiidd spRT Vit R e WD YBEdmended
CC’one {I’rle dea f aul tdqulgovrll t h%ﬂforow dedﬁﬁ?%r ylﬂfehe SI \zﬁsng mende
stialstof tieeanproprietsintlesnze seasarie, as the particle
refractive index of a conplex conposition is unknown,

only the intensity distribution is taken into
AC@@&%)%@%@ ptﬁﬁerrwqulrﬁe@te&@am\gentmpmvpléﬁ farithe wasoef:

o[d) ginr]ﬁﬁde‘ﬁga flfr@s%rtemt@erqb §Ferp'a|%'ibh %ré—&earm | in water
ermul sion conprises a sterol. Sterols are well known in

t () aprqil-intigterapmiisipradH@tst er ol i s vveII known and is,
lnffhé ﬁ?éﬂ[lﬁbﬁwe défs ah Om@Aundyehize c%b&éﬂhdrﬂq@rx ’re\ﬂa%lha@ﬁ -of humans

,.as a naturally occurring sterol found
prg\mqﬁm vqogtnateg With ag influgprac vVieusepraniigenie Iprpparation thereof and an oil-

lnhraﬁérté?ﬁﬁléibﬁ"adjtﬁbhigéﬁﬁér%h@ a rRdtEestisaBI8oil, a sterol and an emulsifying
a- toco&herol and ergocal ciferol. Sa id sterol is

h
ag@uf) t 3B BErer |‘?fméiﬁ'°ﬁn@GM’a'Eif ryefenesin oCPWisess @f topst one

métBBoIfszlé'on\i'@bH BEhoRht &fE59%TTROAIS NS 1t WBRIFe! BAA has oil droplets of
referab %/ an anmount of 0.1%to 5% (w
wtgx; )p%

hepideag| dHensiy f@t/% diamaters of fassdhan am)m i Quitekly said sterol is

alpHa&86dpheid). an amount of between 0.02% and 0. 2% (w v)
of the total volume of the irmmunogenic conposition,
nmore preferably at an amount of 0.02% (wv) in a 0.5

InTd syéuiRd BRbe@senY Qhélrfﬂmuﬁ()%&ucngmf)&@m@n foi rBvaecikition (also called
vacmg‘%wd se vol yne or 2 0.7 nm wvaccine

hegrig b b§eﬁ¥%|°mpﬂéﬂ@@ régnteing " anpilUenzeg et o antigenic

pré]cﬁar@tldﬂﬂhéhé@f WwHieh Tshﬁﬁe@QforrﬁhtﬁhC@& 'I'aééﬂl”é?ntb;%‘sQDlhﬁﬂw@' influenza virus or
ﬁuccl nate. .. Preferabl fq)ﬁgﬂ tocopherol

anfjgeninBiaRaraden Haargeidise EPt BasURaioN-/) oaeR o 4Pl epitope
is ¥RéntEe t@fmém pepﬁnee@@qmrfbeg/@mmstfrm Jif P am@ér%r ARkl can be
Cl ne

N se
roforiing BYRE bame,chid ol (ee brampips oL dkstresdioslongs ma celdsy C et al.
1998,/ nt IMPaubel, YD2) 2N ebey aklder TA8% bl 1098 JVirdl ARG7NE7S0SE Gelder
CI\%ok UM %a0LY WISY 1805 60(12):7497-506).

In a preferred embodiment, the influenza strain may be associated with a pandemic
outbreak or have the potential to be associated with a pandemic outbreak. In particular,
when the vaccine is a multivalent vaccine such as a bivalent or a trivalent vaccine, at least
one strain is associated with a pandemic outbreak or has the potential to be associated
with a pandemic outbreak. Suitable strains are, but not limited to: H5N1, HON2, H7N7,
H2N2 and H1N1.

23



10

15

20

25

30

35

clarification, concentrations given in v/v can be
converted into concentration in wv by applying the

wo odobooiing conversion factor: a 5% (v/v) PCT/EP2006/002836
al pha-tocopherol concentration is equivalent to a 4.8%
(w v) al pha-tocopherol concentration. The oil in water

emul sion may further conprise an enul sifying agent.
In Jﬁwwmpmtbyiha@r@@aanmwnMemne$3&rWdea!tth@uwa1ount of

(b i P o BB ot S TRBOR o2 3L grga g, and
Hol) s iodHn-waier \&)nuléibreé@?v&rﬂ compdﬁll‘lg Iaaﬁetabplfsablecbil?r ﬁts@erol and an
1. 59 <wel ght  (w the total conposition. e
nu?/%%wﬁ%ggedggt \r,r\/)ayosui tably be pol yoxyet hyl ene
in fer b1'6!naiactmma):blmfaﬁrarrmfﬁum &80inpositiora femp emitddtion against influenza
infe(eb\ﬂ;?@\idh%?m%éhb 6 lnfﬁﬁagﬂz%s g’l%‘ \&ﬁc@lg%% %gaaﬁgg% atfhﬂelnﬂuenza strain.

Preferablytisasl @l-ifoatev emuldior edjugnt dompeined heleastpeeirhétabolisable oil in

o o) ratipn of .80 is 0, 2% o
on SFRERN 0805 RS LEAY B nd VB By ERliar o ot 70%
by interisitg bavendiameerheaiessdhaw Apihs Suitablysaid etdrolisibiphé-gocepterol.
therefore an inportant enbodi nent of the invention is

an oil in water formulation conprising squal ene or
Tyricadly h?eboqsﬁmgabcarhpcsittdnewbbte ussdpisagitercaiphe nekt, inftustza season, e.g.

appﬁQ)g?%‘; g%rllet H}bg\ﬂﬂ%@ ) f?r% rélﬁﬁfﬁloa%r? e wg é)c?%mnqns P 8§oosting

corgpegiiongeay aleenbz gl\cenley%yeqmbemmwt year (therd, fduath, fifith vaceination and

o 3 SFRURBA) Sy TG P 3 e AR v

vaqsinations edlitablyo the bepstiog tcheppsitiare domteind escinflibetai virug\or antlgemc

AT o SHESRLY 1, REAPE 8 o,
vaqeinations tialplagtiostan) thiednflueBpavir8lsst(gins yloalytgehycl m'aparatlon thereof are

selé&é&’ h{:&'?dl{wé 'tt? h%% %}erﬁ@%&l&ﬁﬁ P& ?Y he \;V?Flg Efégfﬁpb?ganisation

NMUNOQgEeNi ¢ pr oper
Suqhnfﬁahfd?ghé are adanigb i theonflumeai stram wrho;h fsi crs:ulavw onribe iyear of the
reré infi@npPresent invention In the present invention the
# l'uenza conposition is capable of inducing an
|nproved CD4 T-cell immune response agai nst at | east

t I

Théc)@ﬁ%%{szlate{?\g &gglpnégglgggc ﬂgﬁkﬁﬁm@ﬁe@ in ?{v%b&ﬁé‘tloﬁ referabl (}/ comprises

an ggiudanied ani eihintwaterceinulsioposidiahly asodgsoribed alpoveh Tbh admvant may

be Létrr‘\ Aflindya f]%q'lulélone adfl0&% Qéjthe%%ta@b@e %‘é}écrﬁ)’éﬂg%ﬁ’\u% preferred,
J uvant erein also referre

opt@@ﬁ%gqqtalmﬁg)an additional adjuvant such as TLR- 4 ligand such as 3D-MPL or a

saponin, or may be another suitable adjuvant such as alum or alum alternatives such as

polyphosphazene for example.

Preferably revaccination induces any, preferably two or all, of the following: (i) an
improved CD4 response against the influenza virus or antigenic preparation thereof, or (ii)
an improved B cell memory response or (iii) an improved humoral response, compared to
the equivalent response induced after a first vaccination with the un-adjuvanted influenza
virus or antigenic preparation thereof. Preferably the immunological responses induced
after revaccination with the adjuvanted influenza virus or antigenic preparation thereof-as
herein defined, are higher than the corresponding response induced after the
24



10

15

20

25

30

35

By 'inproved CD4 T-cell imune response is neant that

a higher CD4 response is obtained in a human pati ent
w@tdoenomaeri ni strati on of the adjuvanted i mMmunoBETER2006/002836

conpositi on than that obtained after adm nistration of

ESBTCAATIER, Bl oG r E fimies

respamSeerihdwmdrafml MbvEicsihaidn th @ﬁ WiRadjovanteey @hfrably split, influenza
rus, or

virlsy ERRborcR 68 EReRlGTE gBE wafcnaled Wi b 1XuR oo pRferably st
mflamﬂascompoaiﬁpmtm the @opressondfhgaresmdnsb oh teabdptilatioh firsd vaccinated

e

adm ni stration of an inmmunogeni c conposition

Ao TR ot e SruntRERy i Bueoufili RE e p 8 M e Boosting

corapbsitmna@empeényg ben uafubrza vinduaadaahi eil-imfwatenzanlEMa Tadjuvant

ool S RRBERPEEIL S Bl 86 4Pl 4B 2R an emuiiving
agdtteberdebihgd hareth labmmcdrngrsdagherearpibndye titensl dicsard tHay c@responding

LIVt pb B SRR Bty Bhpbbion an

boostexpwitls ¢he mrdadjevzhrb@d ammpmﬂwr Tha e#egtiof dmd adjuvamt iruemzmcing the

i C ub-unit. influenz .
antfb%gg ?ﬁ%ﬂoﬁ?@ \R%X%S?lﬁgtfon |§ gp%? ?IB/ gf\/ng@)grtﬁ%c_% llnnt%e e?derly population
whishrig krmaviraio Have anlotv resq@nse iter ghacjnatian dr infeqtionbe thfliBdza virus. The
adjuvacn% opbﬂplgﬁaﬁnr 533588 Qfe% %én g{) R/'é%'tarl]s%dmlé;\ﬂ(egn t?mé% of i Vm%rovmg the
CD|4$T s@ikremzcgmelfmlbwirrg rewadtinatibh.uenza virus or antigen.

This seronegativity may be the result of said patient
havi ng never faced such virus or antigen (so-called
The regljuvahtegatorapusitioor of Hiet ewasitany sl gapabéer iohdndugingedt laetter cross-
e
res@gﬁeg\?é?\gsé Q%acigét%ﬂﬁg&rsgg F (fﬁQQr?flu%HQ L3 théng ?}r?% thg %&léﬁ%@éa season)
comparad td anr@mnm oonferred bm b@ecmntmh uhcczm aﬁauobbn@es -Fgsponsiveness

ha§ %Rb\ﬁﬁlé ﬁéw%r Bécge%léteﬂée %gﬁwgg}reda{%o tai {he un af:ljuvanted

ears o ge wtha highris
formuladom on ('high risk' adult), or a child under the
age of two. The inproved CD4 T-cell inmmune response
may be assessed by measuring the nunber of cells

Prestinigal slateggivery indExantpde 8601 exaimple shavoltierabiity ofdbeé lcemposition of the

mv?ﬁt%g%' ot W@?theﬁ%ﬁygk |F1ﬂU 8\25 rl]ﬁf&t :%‘?ﬁ?’é%%g% gsnsgssed by
bo%tqmngratggﬂ sladoets( The gamEchlumpNg)oldscﬁuq; $orpthe diliicalgtrials data
obt@ineh §rvaddindiof ¥ g0t her cytokine (CD40L, TNFa, | FNg)

Influenza viral strains and antigens thereof

Said influenza virus or antigenic preparation thereof is suitably monovalent or multivalent
such as bivalent or trivalent or quadrivalent. Preferably the influenza virus or antigenic
preparation thereof is trivalent or quadrivalent, having an antigen from three different
influenza strains.
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cells producing at |east |FNg and anot her cyt oki ne

(I'L-2, TNFa, CD40L) cells producing at |east TNFa and
wa@rwbheriocyt oki ne (I1L-2, CD40OL, |FNg) There w PCT/BR2006/002836

i mproved CD4 T-cell inmune response when cells

r cin ny of .the above cytokine i1l be in a .
Orﬁipo At é%ﬁﬂﬂ%/e plain dﬁ/\ﬁ"“??@c'ém fhs@ pap %ﬁl\ﬁcgptww or has the potential
to BélpsameRtatwigvapasddniodupesarar ed to the adm nistration

of the un-adjuvanted conposition. Typically at | east
one, preferably two of the five conditions nentioned

Byhﬁyenbfrbaahgm&ndrv]yiduhn?ﬁtér%énﬂéh&cberibﬂs,anmﬁinké Gllis®s circulate that are
cells

di t, t ) duci I .four cytakines .
relGRARS 5 oo Jieastiie, AaHomD 1he \ityeth soan AraTteReople with
va_g'i‘r@ueva%) Bt)c'g’gﬁ@iwti?dlhh mfatfions] paianih ait. $u@lfd r@ircdl'g\tﬁ)n, O\t/ehr a period of

i nproye -cell i e response conferre e
sl X et Pram e he BURADG] OB St dreh lags ainged enough to
caust/am epidemiteagalreamnoipinkgenbiahbogtlatint Bis progess i8Yrfhed ‘antigenic

adm.ni.stration. The singl e dose appro will be .. .
ol rBHE N B ey s WleSort EoeRBoiy Aieeny covBryaiieg, regions
comitids eadontindrigiin any. onkryeas raltAduyhcdviet BeRralIye 8, their overall impact is

for the eld | ation r in the

ot SF5laf g 1o ks el isnée PaBorice Shies wikh e ffdénza virus
appearsi agdiesd Which tthe humah lbdmtiagahmgnd ihinudiNg aTypidal influenza
er twa 0

nay.be beneficial .to adm ni §t aqs of the sa(rHs
ep B GAUE G SseE A NHSRES T PRAUMANR GRY QRIS fisease as
witnessedclonposidsed naies tof | Hospitalisaiiter ed rr&ﬁtagtvo“ﬁb@ sildarigrorf ihbse with
first wvaccination' ma adm ni stere uring. t he
unfiehils SRk RRkpe dralite: Mief iheRbaios SudiibariBicalis. but voung
infsnia alsd malyquffeasdverd disessecond dose of the conposition
Is given a few weeks, or about one nonth, e.g. 2

weeks, 3 weeks, 4 weeks, 5 weeks, or 6 weeks after the
At Unpretiicthbeinterald) elopel pnflusezd hieusesTantezgs with @rkeyrsurface antigen, the

vl RSP 5, BT SRR s Ay shoon ot
Heirentoe capeling antgeyssiahivary o @Ol%ato: 5G% yroar thaddiresmumalnigyprotein of
. - spanse .J.n . . N
s W e pleRLEY PR ety T0RRERASFu vy rrcaping mera
immanipo st iestablishing pantienics. h&hiB-pmenomynarels! called feotigenic shift'. 1t is
BB Bl L B A RENRB ity b g yos o
diffeegnp speces, sucmag adedianoorreepercian infuenza gieus, has grossey thef species

[ l; 0 ) f
oo EASETMELAONR LU THARAL S SRR Yhron,tg g, ey may
spiggdwasldwidgewithima dewn renthesto meyesinrresulting ista paridatrii@iifooxample, in
195'7‘%A’éi§d‘[ pluqiaép%ﬁgt\)irggéso tﬁec‘ ?@N%ng réﬁgéédol-rll%m Virdses that had
net hods of I SPOt cel'l's” nenory).
been circulating in the human population since at least 1918 when the virus was first
isolated. The H2 HA and N2 NA underwent antigenic drift between 1957 and 1968 until
the HA was replaced in 1968 (Hong-Kong Flu pandemic) by the emergence of the H3N2
influenza subtype, after which the N2 NA continued to drift along with the H3 HA

(Nakajima et al., 1991, Epidemiol. Infect. 106, 383-395).

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

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

currently circulating strains, which may or not be accompanied by a change in
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In a still further specific enbodi nent, the
vaccination with the conposition for the first

wQ aweitmad? on, adj uvanted, has no neasurabl e | NPE/EPIIN6/002836
the CD8 response. The Applicants have surprisingly

we AT e R ML TG0 1 rumen
populatidny enaités pathedesicoior Auhans Al nammm@gjgnginm may be one which has

nob R RvbR o ipg i Befeton 87 Ao EeiaBi petiBa ab sy probably
nuaekt of demﬂwesucm aarH2.nOuMoma@ e anhasedchdylumain that has not been

or BB i B AL AP B 7 bl are e

in loicdep drs eﬁhamaberthé Lrlra@ctntyftgancat M;t arlaré;esprdmﬂdsﬁ bty dbrieveit fiee entire
i . . . .
T L (R A T me————

protection for influenza vaccines, foll ow ng

ColGHTRRAS WpdiRL B LSRR8, BRI S tuenza in o
pandenaid j sitvatidne drienéldedyn zthe \aheanicedly iTremdcsmaaliretildren are particularly

oo ol R b0 USSR S e A A o or e

influenzas theqpephofete popdlatin knivh aftaetbas is At ammcreead{l viglart isdmportant

o BB B 03 AR 3R B B8 ERERE 4 Dol -

vis-a-vis influenza antigenic exposure. Furthernore,
' 0G:

AP Y oFhEGhIc ing 3PS Besel el o vayaiprs, Gognlo praigh giese tody
thaagvienbefokeaandathe rembmsuwhera md;st aewsnrué’dfa méngpr Ohied and South East

re a C
Am%hrﬂrg\‘r?]%?%g%%{ On%%u%? Qlea%l bééﬁn?lﬁ?\at lborjﬁgérlljt '{hhs change in travel
patidrde ehgblempew xirigss t@ Géaqheamendnﬂweagg@oeamch anlatlerec)f veaedksirather than
moRfHst .rS/Héu@r the high risk elderly population. This may

resu In reducing the overall norbidity and nortality

rate and preventl ng energency adm ssions to hospital

T PRSI  Bk BRI Bodd R8Tl proes

agasnglelaﬂlseanrl@f@rp@bﬁgmbewwm wea potehtialgednderus sheationr Suitable
strdihs le] B¥¥hok filHéd @H@N?% N 3Py, HERBARGMEY Ch 1S more

persistent in : resent one year after
the first vacm nat| on conpared to the response

Op'ﬁﬁqéﬂ%%ge L?bﬁ\ﬂ?ﬁtﬁlﬁ\ MQ% egﬁtﬁ’ﬁ%&%‘jthgﬁ rt!ﬂ:ﬁé %feﬁﬂes fﬁpgﬂnzﬁéé ¥wo non

e response,
parmiq siaing plumﬁmnde@gp@m Adlstritivield thmccammﬂtpmmadcontam three
pa§ﬂ§m@g&mnénvolves the induction of a cross-reactive

T hel'per response. In particular, the amount of
cross reactive CD4 T cells is increased. By

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

CD4 epitope in HA

27



10

15

20

25

30

35

'cross-reactive' CD4 response is neant CD4 T-cell

targeting shared epitopes between influenza strains.
waswalibogp9 avai | abl e i nfl uenza vacci nes are ef f BCI/ER®06/002836

only against infecting strains of influenza virus that

T AFURET (A, Haimbesies,d (iges TRGORE o cleakialggurtace profeins

haenfalgglaﬂrzia MA} 8isd hegramiitRisg QNA). N B Khowh AN &Ry TFiEeEhcBSh €D4 and
n accumul ati on of point nutatlo ns

on o
B B(%ILE!PI Opﬁﬁ hveth ({%ergr&t I3HEnZR GRRINGP]IRG UgRst b ihenyitus)tojeyade the
adaptives ms‘pan& gif ythe phicet eimftuneNsyaddr, GAll ?r ayhaenaee bl M hiluenza
vaé@ﬁttlo%em c drift variant virus strain) the vacci ne may
i 9J$-de sone protection, although it may only
provi de limted protection as the newy created

L ants. . : q d b
O PR PO by SRR et i A Telam et ipen entiiect g human
(seeabpemnﬂﬂbeGélder @b ahH 9eg)ilaEiminashol. Na(2)@a g un; di‘érdeﬂG:M et al. 1996

S TRARIBT oo, RE 6 @g E e, 1%8\%5?}1@11 1 8?3 812§ 00755 506).

cross-reactive CD4 T ceI |'s provides an additional

h f th hat
R g AL —
wl'mmmfrl:amman adlapnzt Vll'l.stcﬁfraﬂtlggﬂdtlﬁrdpﬁfe&l@h|t|@d§f§0f Whi€h shares common
C%i‘%&ﬁ bé’ﬂ% me{ﬁ? rﬁ(lggréz% \éﬁxgﬁ |geir98rfaqtllg§ﬁlgﬁ$g%até%?g thereof used
forstheafirst crantisatioad Tihe inbentionnthos gefaites &mewsbl &MtheTMhrBunogenic

wh the cifculatin
coﬁﬁ?%%n cu?&é?’né |yop}a’@a égr‘]lﬁuséﬁbgn entlcbptﬁpg@il a%"?fe?fs%'%@n oil-in~
waterlemuigion adindnt icogptisieg & sestatioligatsle ofl testert émﬁhﬁalpha tocopherol
an%@n@n{;\ﬂs@% eé%%% i g,& Th' @‘a%a %’q ‘?fsﬁ f rgﬁgac%%\é grtbﬁ ponent of a multi-
dogegaxicire; tlmnslamsalvacunm fagther compyising, apaboostitgtidsbean influenza
. genic conp

w68 YRR BB | UR8ED RO ) kg e
influRezasvirusi amtigere dr Virust drdigeniojpeepiaration theredt dfche tbse fives it the first

va%’é?rﬁ?bﬁat' on. Detection of cross-reactive C4 T-cells

ol T'ow ng vaccination with Influenza vacci ne Fol | ow ng

classical trivalent |Influenza vacci ne adm nistration

Va?g’i YBEK T here is a substantial increase in the
rgquencyeacl)1 peri pheral blood CD4 T-cells responding
to antigenic strain preparation (whole virus or split

g gbhpadon e LRI SohBist IR R B ERBIH adiled/iue, s
asoﬁﬂr@dmsmala/mmoggl eg; imtshaanlgdoaigintiaiiscilaeer Exubogthseous.  Other
delih{ceh)roués%‘?é'%nﬂ%v% Inh& §Ase 1 n frequency can be seen

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

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

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

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

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

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

described in W099/34850 and EP1092444, incorporated herein by reference, and
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peri pheral blood CD4 T-cells are restinulated with

i nfluenza strains classified as drifted strains (H3N2:
wob@ydeayy 5/ 97, HIN1: A/ Beijing/ 262/ 95, B: PCT/EP2006/002836

B/ Yananashi /1 66/98).1n contrast, if peripheral bl ood

CD4 T-cells are restinul ated W|th i nfluenza strain
functicnebequivadenis theredfy élﬁ@ aurt@le( AENpt lnmplsrm@%vmsém?fsc)e"ver liquid

vac{éﬁm%@ ‘to B n%l’ﬂ‘*gﬁﬂgl élll(gi e&wr &X\F?& l'atne!eﬂlet WEich bRIrébs the stratum

ere | s servabpl e |n rease omnng vaccl nat1 on.
cor@am Tansk praducemt iat evkigh ée@@eﬁemg@'ﬁ%s boteh 'n@ﬁwbeewges are

des%ﬂgedjfdr %5 lbfhf] 'Ué,e@ 480,881, 6099% 593\82D88 s, 333111‘&11 U'S 3 b83, 412, US

esent Cross- reacti ve" T he a uvant

5 GAADT RIS &, 5@8&}885U$|5@7f9§ 1 DB RS0 LG 5 F% S 5,466,220, US
5 sﬁé §88Nys 5r848rdss00s Py, @ﬁ@s«t@@@bh% tU’s §ie,9w 639 US 4,596,556US

et er'osub f IC cross-reactivit

4,790.884 \Aé%l4€94d 8895 UPeh40,440; W %8\2435 €05 6?‘? WQ 8741 ﬁ?ﬁj efiipg suitable
areTf)élﬁ"%tlESpomﬂéFVBéﬁlEl@”&éhVerW ddVideBavigP Ve @BEPresabd %’é to (él%elerate

epit hared by different Influenza str

vadgingdin Rswsler et throush tha dvtardayereef ther skin & thy defms“dd't'ona"y,

coAv@Et1+W?ﬁ esl%g) beo-]dlxec?ran k& ¥sicEVinRintdtx mé#R8 df intradermal
Celder CMet al. 1995 J Virol

admingabor.1 2): 7497- 506) In a specific enbodi ment, t he
adj uvant ed conposition may offer the additi onal
benefit of providing better protection agains

Anethecetitgblerapninistiatins rapieds theasHPCUiRRROYFIRE aAﬁiéJSB'Fable device may
be %@89&' é@éﬁﬁn@éu@@élﬁ/efye(f&r@éaﬁfﬁlé eRsdied| rfééalé’F)'P@eferably, a needle-
between two different 'species) in.t
freg dqitinigelar eeryine fis Hsegh SHPR AS Mﬂtcﬂwbuﬁh‘ﬁfiéﬁw 5 r@%%“rgéb“@] 01/05452,
wda@ﬁom hﬁbeomzﬁié:r Cgm o1911fds§0t WDuFemusngrwo 01/47585, WO
i se an additiona
01f5abE S S5 S et fedt, yRS s bs, W overaes,

W@Qmégmbc\/\v:@rdzyﬂ@wemfe lpidderdbi). saftl Selital ereFleddwith the liquid
i gand is 3 de-CQacyl ated nonophosphoryl |ipid A

vaqcmmyatm her suitable TLR-4 ligands are

| i popol ysaccharide (LPS) and derivatives, NDP (erarryI
di peptide) and F protein of RSV q ﬂ he..
ARG 1 16 VREGheS, CHAFEa: Ry Rsal: Torfcalyic o VASeine is

ad@ﬁﬁﬁé‘ﬂé@ﬂoc{a—ryf@ }hé Hab@ﬁ@yng%dpéreaspr@femw vt being inhaled into the
R e e T
forfREIBA Q8 RS YasbpHainshglall 3a; wiithut .or Bubstantidilly withosibltdentering the

under the trademark MPL(r) by Corixa corporation
lundSer ei n MPL) and

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

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

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

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

pressure is applied. These devices make it easier to achieve a spray with a regular
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primarily pronotes CD4+ T cell responses with an | FNg
(Thl) phenotype. It can be produced according to the
woredokooB0di scl osed in GB 2 220 2 11 A Cheni caPdEP1006/602836

a m' xture of 3-deacyl ated nonophosphoryl [i pi d Awth
5 o0r 6 ac%/I ated chains.Preferably in t
drqplﬁ*fﬁs'@r tPrgpaure threslolt dewiees syitablenior yae wanhe ﬁéﬁeﬁk jngengion are

kndtin hﬁhe'a’it atResre fREBidedPBF bkdrhfle FPWAVBY/ 18281 and)EPt31q| 63 B and

size such that it may be sterile-filtered throu

EFGh #0,64fmicommosated 8REI BY E¥aieRss: oo peiessap AT AIpaly available

fromcﬁﬂ@@ﬂbﬂ%d'd?e BExnidRribdd in3BoiYRler,CRNPR&MASEGical Pechnology
at an anount of 1 to 100 ny (vv/v) per

exa ,
nggﬁﬁﬂggﬁ dose, preferably in an anmount of 10 to 50

rTg (vv/v) per conposition dose. A suitabl e armunt of
3D-MPL is for exanple an

Preferragyintranasa] devigep prj?gucel%‘oplfg. (rrﬁxsurfg usw w@gr aszlfpe%@gld) in the

r?% 1 %Qo@gm %beeragly 12)8to 29, £1r§0 Be?tﬂfv 18 a%ge #4a ridk of inhalation,

thej;g‘orajt |35:t@sn@oIQ ¢ hgvemm@@ﬁp@'gabq% ﬁ"/qj@fs;géplg)g ﬂo@ldcr)zv 104§m Droplets
abgvv\ffl/?(s gﬁl do n%PséfP %d YIPL o4 @ lér@ﬂl@}széo iCis ‘qasifble to have no

composition dose. osit1on dose
mom'aItHanlm)ouHBPgldﬂgrdpremsmmdeGZBum. to about 1 . A
typi cal vaccine dose are 0.5 m, 0.6 mM, 0.7 mM, 0.8
m, 0.9 mM or 1 M. In a preferred enbodi nent, a final
Bl-domebﬁltvewtl"s arfudtier poefemyedfeallie dPan indracasdl deivedy pyesterifor use with

iS5, ASRRPES e P25 96 lB-voses of =

sw@tmmnheaidsenom sibddsengr admihistrtion taoBa@Dnadd®lil. i Generally, the two

sug%gts%sl %IeedR/rg %]t Hm*éa %f Za@?ﬂm{hﬁg ggﬂ E&Ss?@gtloﬂogf%é g‘é@iké Yllows the

effiefen8 BelMety gfer singis sub-Shse diostimef ABtpatiwelys @i mamrbdpsaldbwce may be
t

ok kAo Mg LRORE MR AshR: " " P

whi ch |nproves t he i mmunol ogi cal potential of the

Altg r:rag %' ;t:hg P8 {gtdtrérﬁ)sdtelnﬁ I%@%&Yo%n%%ge fe© Q‘gﬁibﬁljeﬁ'ﬁletd in the

e conposi tion uvanted w
prédeint nmmlmm Whl I st be| ng accept abI e froma
reactogenicity profile. Synthetic derivatives of lipid
A are known, sone being described as TLR-4 agoni sts,
In arspecific hspbet obibe peasenhiovention] the ddjiuyanteiimmunogenic composition for

tnd fiof S Istafort il B8N eR hirMhustufiRf S RRY bBAKIG |oipdSidn, eftner

adpvBnigh we oply rrwm@yadymmst[e(em) theugh drdiffereritroute clon axarnpiednigdermal,
ub%yt@@}es)%%%n%%sw Q\cﬁl}(é?'rs%ggiﬂ@ Q&%B&ﬂ%e‘?& 'thé \(,\anosmon for the first

admlnlstra’uon may contain a standard HA content of 15 ug per influenza strain, and the
boosting composition may contain a low dose of HA, i.e. below 15 g, and depending on
the administration route, may be given in a smaller volume.

Populations to vaccinate

The target population to vaccinate may be immuno-compromised human. Immuno-
compromised humans generally are less well able to respond to an antigen, in particular
to an influenza antigen, in comparison to healthy adults.
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OM 294 DP (3S, 9 R
-3--[ (R) - dodecanoyl oxyt et radecanoyl am no] - 4- oxo- 5- aza-
WO ERHA PR - PCT/EP2006/002836
3- hydr oxyt et radecanoyl am no] decan-1, 10-di ol , 1, 10- bi s(d
i hydr ogenophosphate) (W29 /64301 and WD 00/ 0462 ) OM
197 MP-Ac DP ( 3S-, 9R) -3-[(R
Prefdmidyche wgebgwmatlad rscaammlmlnh mmi&hds onprim@r @gainst influenza, either

b O S R AR iy ooy

inbenZEG]rﬂ@Qtloﬁl d)revacs:matlahl BrefdrBbld the ganyds papelatidrolis elderly persons

AR o LBI0 Pl PREAPLAGET ARBE e 1 Belehhi i g o4 yours

of ggﬁ)csuqhaas péaples working meheasthi mamhtmnsmamtmosé lyoudgaadulisonith a risk

facgcﬁ'e ta\g/ZcS:ﬁEl&%r&l Ir n%’n%q&)g@bom% %Sq,egﬁ%r ol dbe}pe%ssol/-éqoéf&er target

polﬁml@hmnt s eallSehiltirenrerdntresnoft ageearigl bVex| asrmmuyl ghildreMBl-231months of

2089080 Bpelilctia, RITEY Wk By Red ARG hoShicdizsan Tale” Fleterably he
targetreptiatistisiaidgrly Mbbve @3lyesBpiof ageer Ver |l ag, Berlin,

p243- 254) to have adjuvant activity. Purified

fragments of Quil A have been isolated by HPLC which
Vageingtion segimesndosing iand tagditianabetficaby ctitexiaci t y

associated with Quil A (EP 0 362 278), for exanple Q57

and Q821 (al so known as QA7 and QA21). G-21 is a
Sutighly theli lmimmogemc dempesiiibrisrasnording tbﬂlé(preéer@mdehmraare a standard

05 gy 1l ek P46 50 R £ o g ann

comE@m\ﬁsﬁromndhe sol gachf énfluedza agtoain,n d@sn ménsuoanhttw(tsmgle radial

I ESSEDEN, Pl 31 St} 20528 FP oo

al. ,t\h@s@ Standu 41 Q&ir)ns’iw-@ﬁt)h@mtaldmﬂne saccinesdaseololume will be between
0. 5( hOR&4 “?f?’rﬁr?’?r) arT Eﬁalsggh%ogﬁd B%r frﬁ vgécnﬁ%]go@er S&Sm% Slight

i nvention ormo an o]
adaigfion &riheg V@@\BJMWIQM be Raviaceitinalyi depeadidg oo i Bt dopnentration

in tH§%qg,f]Q,rbd] a?ﬁ}:ﬂé nation (boosting conmposition) An
aspect of the ‘present invention provides the use of an

i nfluenza antigen in the manufacture of an influenza

SuitdBRHERY ﬁ%ﬁnmrﬁedg%ﬁloﬁ %nl’éf?ﬁé%fclpw%tsé 8PHRfanﬂgéWD§J g any of 1,

gr evi ously vaccl nat uenza virus
2, s Bg@i, @, Pr¥pdi at2, 08 Otrﬁémadf Hey paranfiuanta stregn.eobuitable low dose

£ ter
of R AR &1 36 18 LA TGt 65 SR ERRIPEE] S e such
as Bﬁ5(p1|gfuéll-m pexmdfluanzaesidis,itfpicalg aBeets ug A g8t ihlluenza strain.
revaccination is nmade at |least 6 nonths arter the
first vaccination(s), preferably 8
Advantageously, a vaccine dose according to the invention, in particular a low dose

vaccine, may be provided in a smaller volume than the conventional injected split flu
vaccines, which are generally around 0.5, 0.7 or 1 ml per dose. The low volume doses
according to the invention are preferably below 500 pl, more preferably below 300 ul and

most preferably not more than about 200 pl or less per dose.
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to 14 nonths after, nore preferably at around 10 to 12
nmont hs after. The i mmunogeni c conposition for

w0 ewaaaiipat i on (the boosting conposition) nay POHERI006/002836
any type of antigen pr eparation, either inactivated or

I t ntain the sanme type
Théllﬁ;/ $ Ba e ncggyr\ﬂqrgﬁ,] vac g‘fﬁel allccplfqugutgrppg qﬁ)rl)ggsofdpe invention is a

dos®viith 4 W BeteR dbsEUs AABH NGRS R, I\gpa&r ot Ho Mgt drediet 7.58ug HA or
whol e virion, a purified HA and ub-unit) vaccine

abgpit ?aOWr"U’sQPﬁéS"%%) in Revolum efcpe %OQ:ldrrp03| ti on used for
the first vaccination. Alternatively the boosting
ITPOSItI on may contain another type of influenza
Th&riﬂ Hupaga Ny me@@aﬁwlt ot theninversinn Preferably meetsslertaini internatinnal criteria
foMlactifediNt i geni ¢ preparation thereof, a whole virion, a
purified HA and NA (subunit) vaccine or a virosone,
than that used for the first vaccination. The boosting
StaRIER@S hilel SHPIIERMtOBafSHMY B hRAsGk tHE eﬁ%%v BhinfGenzANRccines. The
un- adj uvant ed boosting conposition nma e
WW,%meflgalpgr&qrta)fp[ an pﬁ@,q’glyqe chpqnq;agp@ﬁst influenza are set out in the

Tablet Qiélb%\ﬁu}rﬁéJ)r)étlcaTb‘etof AEBLHRL E@Bp&RN URIoRS: g ;iiFé?ﬁent?1 an influenza
inactivated split virion anti gens Fﬂ@e par e

vagips paciomesigply aneradithescriieria indheyinbles frial siraing of indvenza included
in §RARRENe ATRE EQﬂnBQélﬁ(ons'd? e B‘é@érﬁﬁﬁ\}%ﬂtlmﬁb %et dt Mist one such
i nvention provides for the use of an 1'nfluenza
crifgfidus or antigenic preparation t her eof and (b) an
0| | -in-water enul sion adjuvant in the manuf acture of
I nrunogeni ¢ ¢ osition for revaccination of humans
Hoa\feé@'i By “%@é.?fgf & oF ef thiigei oftthe ertadiavwill lnpedrto be met for all

strai’rhbl @'ﬂctlﬁargfi@p@rlﬁﬂ Qabcinees RAfasfd AedVaRbihk Hor ¥EHEN V|a a different
ion a %uvant conpri sing a netabolisable oil

fOléf?e ShFRINe AIrMARNGET e cHBERMayRy sifigiont; Fonaxasmple, it may be

ac@éﬁ!él@é %ir t@de#\ﬂﬁ’é‘ihr@é efitehialR Ve Gy SCstrats Jvl%%slhe({ﬂ?d criterion is
t abol |%able oil in an amount of "0.5%to 20% of th

{ WafolR Pyt Bhatraas (&1 e op et Yirep sipineh Ahe requiements are
dlfl%%ht IRt dldf BOSUIABONB Y60 V%L%&el@érlﬂ &f‘p‘éjlé’ubﬁé‘ Sbo%brs)
Suitably said sterol is alpha tocopherol
speci fic enbodi nent, the i mrunogenic conp05|t|on for

TabRvRcCi nation (also called herein bel ow the 'boosting
conposition )y contailns an influenza virus or antigenic

preparation ther @df “RRVERASshar es| ¢6RYSAISCD4 T] cel |

SericbereSondtd T he updl uenza vir u:,>gt;%ant| geni ¢
ration thereof used for thelfirst vaccination. A

—~pepa.
CepYRI®IAN tasier cel I| >8® tope is i ntpP@Bd to nean
PRAEGHoA eES€quUeNcesh,eRi topes fronf dgdeerent—art i gens

which can he

* Seroconversion rate is defined as the percentage of vaccinees who have at least a 4-
fold increase in serum haemagglutinin inhibition (HI) titres after vaccination, for each
vaccine strain.

** Conversion factor is defined as the fold increase in serum HI geometric mean titres
(GMTs) after vaccination, for each vaccine strain.

*** Protection rate is defined as the percentage of vaccinees with a serum Hl titre equal to
or greater than 1:40 after vaccination (for each vaccine strain) and is normally accepted

~ as indicating protection.
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recogni sed by the sane CD4 cell (see exanples of
described epitopes in: Gelder Cet al. 1998, Int

w0 pevsn@i1n9 10(2): 21 1-22; Celder CMet al. 1996PCT/EP2006/002836
70(7):4787-90; Celder CMet al. 1995 J Virol. 1995
69(12):7497-506). In a preferred enbodi nent, the
i nfluenza strain may be associated with a pandem c

In @%hh@ﬁé’sp@bt ihé\dﬁwdnhﬁn PRIVRIZEI Aettfdds c%%@ﬁﬁtbaé @4bcMet Br Biscases

articul.ar, when, the vaccine
knaWPrE? F%earegrﬂ”f@%@e tW@”@h%FPIDég“ acq#.apavséw mrX%r'Sm'g 'S

t r| Vlé)|s§1ébt|r\é}’9émamigen @bntbm#@tCD‘{lﬁerﬁidbaé MndS associ at ed
em tbrea_.k or . asthengl)otentlal to

s ) Cal BT T &MRh G SnBretalerhasios apkan B gefiged herein
abave, merémrsatd t/aomnb&ﬂ)ohcadnhﬁéﬂationﬂﬂ&ld il [F204paBR b inducing

HLNL. tlh ﬁ aspect. o sent i nvention, there
an|e§‘hﬁP%QP| @5% 95 n%emseémgrﬁl fluenza virus or

antigenic preparation thereof, froma first influenza

strain n-wat er enul sj on adj uv
TR Shglabarkae i baresos! FoPI G eGRIRApaIGR applications and
grentadi phteyisgrea@edis fullp idagormed bpedfereac@f an i nmunogeni c
conposition for protection agalnst influenza
i nfections caused by a influenza strain which is a
Fov ainé andidaricessti dbubt thet teirné |‘d£b&rp2|§|n§'; redniprisET &fceicaMblises’ herein is

R BY i Rlsre S onPRR e BRboiRe detnBhaising of,

‘cdnisiat biytaml ‘comksistssal, Bssflettvelypinl everyapstance. of whi ch at
| east 70% by intensity have dianeters of less than 1
mm Suitably said sterol is al pha-tocopherol.
Alferpathad émbadiameds i ng conposition, where used, is given
at the next influenza season, e.g. approximtely one
year after the first immunogenic conposition. The
In beo Sltemgtiveo reprdidinienit, amy oilkis-ovabe grinulem)neuquwnt may be used, in

o Mo g, e ALy SRR o
prepgegatomniberiedd. on Aeser(dhrfgm thee follawdtg vepecifinakmbodiments are also

CO?%HDE%%‘%' thg&?[]‘% ?fhﬁre %Veﬂb‘lerggr g?lngﬁl tntstefgof whi ch

is a variant stral n of the i nfluenza virus used for
the -|th rak Yacm nation. In particular, the influenza
“viral rai'ns or antigenic preparation thereof are
s@l) aﬁpdaﬂlnﬁlwaa dirugyort split Vieusraptigerd pepamtien trereof, and

dj, Str Heal t h Organi sation such that
t{]benagjgﬁ g\%t%%éedp{fory%wé\%n fI uenza strain which is
incthe coaratfacigreosf arhémyensogenfc tcdmapasitivacior iralucing. at least one of i) an
improved CD4 T-cell response, ii) an improved B cell memory response, against said
antigen or split virus antigenic preparation thereof in a human.

2.~ The use of:

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

(a) an oil-in-water emulsion adjuvant
in the manufacture of an immunogenic composition for vaccination of a human immuno-
compromised individual or population, such as a high risk adult or a elderly, against
influenza. |

33



10

15

20

25

30

35

The influenza antigen or antigenic conposition used in

revacci nation preferably conprises an adjuvant or an
w@edositeniomt er emul si on, suitably as descri bed BODER2006/002836

The adj uvant may be an oil-in-water emnul sion adjuvant

as herein above described, which is preferred,

3.-opt TBRA&EE §f abinfluenartyuasr aptigenicanaparaign ihareot. sither agiuvanted or

un- E'dﬁrvént'eb,gﬂnﬂe SH&kUFASUr Db ML infthufbgeRRCdtnfbosflion TBY ré¥Bccination of
anot her suitable adjuvant such as, al um or al um

hugaps pfﬁytquglggagqeﬁeggwtb @p&ytﬂﬁfb@ﬁﬁ% Yisa0n it g%ﬁmtlgemc preparation

theFE & &RBh bllﬁ@“@féf'éﬁﬁilél@ﬁ‘ aUPu%.'ﬁie?réfBﬁéblyp’{h%f RUakiNatibM@s made in
or all, of the | owi ng an i nproved

subjgetp nuho hae .bﬁfsn d@ﬁ%'aat\? rtng RfF’V'alr‘ﬁ ﬁ@%ﬁﬂnca%'%drﬂiﬁe‘aﬁ Typically

re\ﬁalaéhﬁlﬂi‘n’ isOfadé iak lé’d&t isMAbANE chifdr Gied lflrslfﬂi’/ﬁﬁélbfatfoﬂs PRAGADIYIS to 14
(iii1) an inproved hunoral respanse, ared to the

Mosis f\‘fﬁﬂr:éﬁ?rer%%fﬁ@%’e‘?‘tlaﬁ%ﬁ@ew t8f112é‘?‘°r5h9r ?fF t vaccination

with the un-adjuvanted influenza virus or antigenic
preparation thereof. Preferably the inmmunol ogical
41 es hoeieEdl: IR SPrafidest the 858681 nation with the

aﬁb @t\/s%ﬂltlﬁmlénaé W@SBspHi \rma aPligeHid prepaation tHepsYT adridon
ereo as herein defined, are higher than the

& 285 W&’@F?gﬁeﬂé%h%‘@”‘faﬁ‘auced after therevaccination

in Whé hmbRgfabiirea dif ua@nhfh%r@ggmescémmmnoﬂr edreF@kyinatiod of humans

i munol ogj cal ?ns s 1 nduyced af rev cci.nation
PIaHLRNRYPCOHaGRel T b g8 MRS PPUYIHE 2T gisparation thereof
andiahWil-ifdvatdticgtimdion adjtvamt.popul ation first vacci nated

wWith the adjuvanted, preferably split, influenza

conposi tion than t he correspondi ng response in the
5.popuihatysemnf:fi rst vaccinated with the un-adjuvant ed,

pr ef er abl lit, influenza osition. As the .

5 el i st Vi tOR G Biegataitin s drirar adid

subj.mmgazg/\éﬁd]n andoost i ng corrposi tion corrpri sing an

fl uenlza Vi rus ui%d an oil-in-water emulsion adjuvant

TiRyaier i UL oi1, a sterol such as al pha

in ttﬁ@%ﬂﬂﬂ@étur@ndf an m&hrﬁjgéylbngarﬂgﬁﬂon fos lefectidd abainst mfluenza
ove,

tibody it . 1.he . .

i RRHAnS SpORT e banaze S Aac ot gl S iugpza strain

VaCCI nated with the un-adjuvanted conposition and

500 Sheatel b HRGRBLT S FmOIRER. oo 6L FAGboraton
cOhBMRCS ispHit influenza \/G‘B@@cisplltl \yrusfaritigamc tpaepzeation thBesof which shares
co%%é’%ﬁk%%f"r"é‘%;ﬁ%h Ribfs Wi dbS; SRECRIHSzt, iRy P Higavirus antigeric
preparaion theobubadMenthe dirst vagiisitibhon- associ at ed benefit

was al so marked in terns of inproving the CD4 T-cell

response follow ng revacci nati on.
7.~ A method of vaccination an immunocompromised human individual or population

such as high risk adults or elderly, with an immunogenic composition comprising a split
influenza virus or split virus antigenic preparation thereof and an oil-in-water emulsion
adjuvant, as hereinabove defined.

8.- A method for revaccinating humans previously vaccinated with split influenza virus
or split influenza virus antigenic preparation thereof and an oil-in-water emulsion adjuvant,
comprising administering to said human an immunogenic composition comprising an
influenza virus, either adjuvanted or un-adjuvanted.
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The adj uvanted conposition of the invention is capable
of inducing a better crossresponsiveness agai nst
waleiobtiedost rain (the influenza strain from t heP€EEP2006/002836
i nfluenza season) conpared to the protection conferred
by the control vaccine. Said cross-responsiveness has
shown a hi gher persistence conpared to that obtained
9.-wi tA métbodjfora/dpcinamneﬂ hﬁmampbpmﬁamn oFindigidual mgaalmsdiaha mﬂuenza

wrug' é.{t?eg% : {J\}og@r%@ggy ‘?%\?éclélﬁété ?\ %qr%a? oﬁ‘ﬁg%'lf é)Eepo g%\ éﬁriyaggms} a variant

mfhhmlzer\om;zmtram rddidi eretizod nbreptisimg admihisterdsrep e said human (i) a first

corB AP S0n B R 30,0l i rpartior

thersiof ﬁomaifushlnﬂemmnmatsﬁrem atduah eﬁ;m-Watét eroswnwadjadkant, and (i) a
st | [
secBh G2 B AR <<l T Mubi D SRalflrtRaflr seia st
inflegnzenyirus stedient such as bival ent or trivalent or
quadrivalent. Preferably the influenza virus or
antigenic preparation thereof is trivalent or
10.qualimelfziceofidesigaing ag influeara vapsinef eamprisingee di f f er ent
i nfluenza strains.Optionally at |east one strain is
assbdlelactiag an influenzsantioen cordaining &d-+ogpitpes, ahd
pot t a 0 k
%E&rﬂl{pmﬁ?g %ﬁ ﬁﬁ%ﬁk%ua?ﬂﬂgﬂ W?tthe?@atﬂlq g\}r%‘fecr é'rInBI[sﬁ)g as defined
abowmc wb@ﬁmasaﬂ we@w mqncadrmnlétrammamamamae@anablet ofdeduicing an
entishBdd 6B rEuRes iRt The viruses spread among
people with varying | eve s of immunity frominfections
earlier in life. Such circulation, over a period of
| t
n 43080 BRSNS S REAIRSSRIC BonSSURH Rl ARk of incucing
botlygn rimplieyed Ché Eéﬁbrf%ﬂpoﬁ@?)lﬁndt porimproved Brogreey ¢l response
s f
co d;?a’r ot etﬂ?ﬁ?ldé%ﬁ%{ \é&ltllﬁj{r']He d;f f?déU\B‘htef anﬁﬁuﬁ alr‘érﬁlgeﬁ?éoﬁlg)ﬁﬁtlon
countries or continents in any one year, aIthough over

In a‘?lefﬁ%@ten%%élﬁ%nf heid o@?ﬁb&ﬁé er'nUEﬁ) Ladjivaff Islﬁfébg/' %nkpﬂ'fses at least

In other words, an Influenza €m CS occur

onen B\gtabiefisalia o lmanugmamie%fr%%g& Ae% qihiheHotahaolimenrand has oil
droBI@%Udf Wi at Mt PO IYIMBALiIY-haly Blaﬁféterb iof 'e§§ fHa® 1 um.,

epi dem cs cause increases in I ncidence of pneunonia
and | ower respiratory di sease as w tnessed by

Thed WVRASE dvill A Surtfer NQsRIiB ib§atdiBn& t50hE 3olidWing,TRBn-limiting,
el derly or those with underlying chronic diseasesS are

eXafpies: | j kel y to experience such conplications, but
young

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

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

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

Example IV describes a second clinical trial — revaccination trial - in an elderly population
aged over 65 years with a vaccine containing a split influenza antigen preparation and
ASO03 adjuvant. ”
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infants al so may suffer severe di sease. At

unpredi ctabl e intervals, novel influenza viruses
wepwnge1vs t h a key surface antigen, the haemagPtT/EP20061002836

of atotally different subtype fromstrains

i roulatin h n fore. r he r [tin
B B 7 WP GHRSBUGT of A9V IeE AT K-l vanted influenza
vaccineemfomets igudy Pirdl sludf 11)s Thatehspetdtate MBRiRIRG ANfaPsHEdding and
C@%ﬁ.pu’latl nﬁ in_humans. This can result in virus
A5l FFPPOHRS WelSMERRUWSH: and est abl i shi ng pandeni cs.

ExEmnjsle M showea pre-tlhicabévaition bt ag@intedaid lin-adjliant&d influenza
vat r}ou{ight%ém at Ieﬁst. i n the past pandemics have

Gt e RS angArimedaCe rus from a different
Exapeule 841, shews b aes-cliviical evaltatioh ¢ agmaﬂue@ ah@ Lih4@iganted split and

i es rri

i h d . jer. If h .
s TuwBR% EBRES i, bR ce it i etesplogiicaiains
Exaenple VIl tidezyibewmy cliricat athl inai sldéryeopulafiom aged 6Wr BBNEAS with a

r. resulting in andem ¢. For exanple, in
vabha8 odi8hing St plihertefodt e e sion s MBI S b e
ASGSp ViRt eatijukbNg, ov ho egegentbad adjevhnpeen circulating in the

| ation since at |east 1918 when the virus
xR PSR CE PR B e Tlaso R & Sl R AR e muenza
vaesibésjariercets (sthdy Ih)(aﬂmemﬂ@rﬁﬁjr?in@nﬁ&g@, WFE;I islgeddﬂ%; &Y MBRers
in 1968 (Hong-Kong Flu pandem c y the

Wegﬁtmre%éﬁ%g' of the H3N2 influenza subtype, after which
ExamplélX siaws ardiinicaletdaltimaal eidetly pbmuigtioni dgedioer é83ydafs with a

va QB Bl i dhPed eSS FTPn e g 258p i o wihout

MPRlhadjugantemimunbpenigityt pandistahcd dats atissy 90 endeyT 80.

e: nt.ai ns ew haemaggl pti ni .
el RES s Al R BRLE b R HEGTEAGke vk bR yoars with o
vacgime coraaining assplisinfissnzakntidenmyparatisrotontsiniag ASOR avithedPL
adB)(/aﬁt change i nneuram ni dase subtype; it is capable of

erng transmtted horizontally in the human

Exgople XHisbows arctinical tiia irpant eldgdnpapulation agedoger 65 yeave with a

L L ni s ich has not .hee id
vl RStk & D e AP P SRS AT i ar
adjuvamt, at proberigeptrationanber of decades, such as H2. O it
may be a haenmaggl utinin that has not been circul ating
in the human popul ati on before, for exanple H5, H9, H7
Exampis| winmunghagi¢al ReddiqutiMethieds | n ei t her case the
majority, or at least a large proportion of, or even
the entire popul ati on has not previously encountered
1.1t he Miee mgdinodsnd i s i munol ogical ly nave to it. Certain
parties are generally at an increased risk of becom ng
infected with influenza in a pandem c situation. The
jpatioinr| niibid still and small children are

'I.'eQzéﬁrE}:éAdﬂ}rér ly
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suscepti bl e but many young and apparently heal t hy
people are also at risk. For H2 influenza, the part of
w0 b@opapod ati on born after 1968 is at an i ncr eBSEHEP2006/002836
risk. It is inportant for these groups to be protected
fhectively as.sqopn as, possible and in a sinple way.
Aideireasiinin Aippdy sk to 1o Bves Biianzeive sisaied wpeadaipranined
usirgettie hemagglBreatibe inhitate teSI(HE. TIRsBiNGPIAE! 18Y 81 1d2@ sRed on the

n he r.eqgi0 wher e nost pew viruses eperge, China
aofffols e A Srylogen Brohah beReSunaly &l chicken red blood
celle RBO)) infigenza viresksthagthdting (HR)] Sedt h\%ﬂ@até% s%t‘ﬁanye@% p[)eviously
ar.Qun e glo

t s .enahl es, ne iruses to reac e
e R B AR o B 1 REPova i R A o e rofagimont,
twh-dold diietions gf serpsvené inoalogtbe with @r@niaggRitiRaiohi et 8f cat®amfluenza

' ' t t ect [ fl ina |
suglt, GHRREN BRBIGR dsle e, b i A3 parderbir & adgufineson wes
scet The ttest wererxp@ssed fethenediplotaliof 8 HighiesHEiNtion 9P&%um that

nd HIN1.. ptjopally the c osition may
COE%) r‘:étz Y r‘_{%ﬁtf g h? Wgﬁgwf’maé'gﬁ\/gﬁ E‘ﬁ é'ir% gilu 6‘r°? ggré’rﬂﬁ% ‘£hRMon
ungetediabiedewd mab ssompti as adit@rasggantbdost rai n. Al ternatively
the conposition may contain three pandem c strains. In

a further enbodi ment the invention relates to a
Sigtigticalmaalysis regi me in which the first vaccination is

' : it.influenza composition containi t
SRS el R oo AR, VPR aBtn U BeR o aisTAT mhe
prajacs appligddacansilysisnftvariaade candetthiefly dyseibédas ioldwi S
_n?&gl | Cl ting strain, either a pandemc
str I@!}Hs&c?m%t@# é@% %al strain. CD4 epitope in HAThis
" anbaniferWik wsi dnt eanhi ppylatiers (glewp) iimoelpr tooeety thgindMBal®y of groups
th&nkldgl surface proteins haemaggl utinin (HA) and
neuram ni dase (NA). It is known that any difference in
" CDdchuaniteBt inalrilerdpverip ée mmoyeaivitg bf faeinacd bétwbbnl eiezdiferent
' i used by the virus to evade the adaptive
féeipg'!)drﬁégs @%ﬁ%@ host i mune system w il play a mjor
*  bve-way Analysie ohvariange periommedioregrdupss. CD4 T- cel |
. ' ) iffer. | nfl uenza strai ns have
g@e’%g)i enfélg?‘irog uﬁﬁleﬂél?nn'ffnr'g@%ese for exanple: Celder C et
al. 1998, Int Immunol. 10(2):21 1-22; Celder CMet al.
11399 i },i4287-90; and CGelder CMet al. 1995
_k tr_AC.é{"J 1o ".éﬁ 97-506). In a specific
Thiseiuiaveraliows Rejuretificatiomeftantigen speciidd lpyphisiyites @n the basis of

cytBRIAE bt cFHBAS S PBalls 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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whi ch contains an influenza virus or antigenic

preparation thereof which shares common CD4 T-cell
we@piobomasd Wit h the influenza virus antigen or BCI/EPI®NG/ 02836

preparation thereof used for the first vaccination.

Th@ﬁﬁﬁ%l%‘éegﬁme% rb&lﬁe{ 8)6 8% %/S H‘E?qai Fﬁatlf% guH;qstﬁ%ﬁ procegiredising
flugiesegiit ﬁg@bﬂdt,eqdﬁaﬂaﬂﬁx& tﬁN -Y bed #o3). Resularare Iekpr‘e%@f a frequency

o R A IR, WA S0 e o7
Ce&‘g‘@!@ﬁ PeﬁQﬁmﬁH @nrﬂﬁl\d@ Actays aften‘tha sé¢ansitimmunization. Blood was collected

frohfuﬁﬁfbb%ﬁ %Brea%‘ﬂ Etegfm@dltw Iﬁﬁj\?lgsﬁrg& F—lgrcbl od, ﬁg@ﬁ Hfdd-diluted

e VaCCI urther (ofo]
PBhSyIspensipnisiare iayzeed\nntma Lpmpholyegkiaimenap yespikina b@iding to the

redo'?rﬁﬁ&ﬂfed%t%bl@%lﬁﬁ%é:? ! genat%oTr-P'ﬁ? lg,ff ? 'ﬁf)ecmononu%lear cells

he i nfluenza virus or Vi
at thedparags weretrampest, washedax ndiRMb Rdd aat PBM‘.’JQ‘ $uspénsions were

adm%elt@gkw@ﬁce]‘pé@-ﬁ hwm%ﬁ/fere&abgg@ con‘posn tion of the

i nvention may be admnis Hﬂl sui tabl e delivery
route, such as intradernmal, rrucosal e.g. intranasal,

t [ d 7
In \ﬂfrﬁtbgtégégré‘g IBH oﬁﬁ’BWGs%t{%he @%ﬁf&ﬂ%ﬁg%ﬂ%@gﬁm@ﬁpg& 1x10
cellgaml U.@pfA,Qﬁ)tvgthﬂyhgedﬁl Erugkid/steain) taind theat] insubatext2 hrs at 37°C with

thel eféfditiéﬁ%?—éntﬁ@ﬁi@@%h&l lafi- Cd4@ fnq%r b%ﬁtg' very is another

sui tabl e route. Any sul eV|ce Yy be used for
i ntradermal delivery, for exanple short needl e devi ces

Fo@ﬁ? @8 ahhgé?regﬁrﬁﬁléilcgggggg:’é@%’rg %Béaggc} 0\%%%9%’[ S%reH

preger@ppgaf i&g@‘e lpg1gg/pn)1at43§6C iQUBhbjt4yiokipe Zecletiomader nal
IFNIWI EJZV(Q§4/C§@YS s@élﬁlﬁg WBs gﬁbt’ﬁﬁeﬁt &g fgfoe & tc%ﬁ\épgpe%ﬁlgga Wgre washed,

ltmt the effectiVve g@netratlon

resyEREH0ERD S Af PBSdPe BES choteinings20 Fcibiatking reWidt BUEEH 2.4G2).
AR@ND FRInQB3ddHat 4°&C§ slelerh tﬁﬁad?& Bférﬁ A§9é54 Ul (st B gpti:cDs

functional eq U|va ents thereo SO Su

per 833 'PR) was Qe ipuipatael A minet H@r Aftér quiiahingdio PBSS1% ¢-CS,
cells herélpéficabtizey @y tesOsphaingin LB EF&‘%&& (ég@oe@mn(ﬁﬁfgéﬁ and

: %%&Z&l erces the stratumcorne ces
NOWRRT S BULMESCr hellsdueraitaen weshaer'Merdeelv (KieBD)pared
dedadh 50 &

:stﬁ%zg 3% 144!1 U’éaatgﬁégcg ?r:th f 1It23§ Péﬁgqﬁgﬂbiﬁ'%é% (?‘l%DO) diluted in

erf) Wash- 7iiter apécybating rgin'21h mas ogermihit 854°C, celis o8 9&sBET with
P hoEwa H&6d ?e%g énd ©

A g it Oy s e e
Was4l° 834y FGSs Liya polipueregater] (F56/990) anipmistipniomsand
perfdfn &y 6&3@@b00/¥v§ﬁtsf(bjh{pﬁ9$ﬁes) 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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are ballistic powder/particle delivery devices which
use conpressed gas to accel erate vaccine in powder

wo oroaitodipough the outer |ayers of the skin to PEEEP2006/002836
derm s. Additionally, conventional syringes may be

' hod .of d .
sl SRR S5, 58k T T Al AP 5 Pl
using thiehkeersadgiutinatieombibition tiest (ALY I'&Lprh&bleeofdlea/Hbtesﬂabab@j on the

o5 oS BB ol SB35l o
celiss(RiBH dby |rsdlwehzamrLtSHanggmitlms He4). |8eré/\®efémr@l&%?ed With a 25%

el s Q5L Ak ve RrtksER T BTe A ol

inhilito B4 286r prefiredim &8 Stho-fol@ilotdra i 3&ra w&kmﬁiﬁﬂwth\m

R R T B O BPAT R8s

ang\thesinhibitiow ef gggitkthaaticacwasmecored éfdimtltérsu\ereeelxpressed as the reciprocal

t I .St €
of 113 HHRGF ALt of S ik borb e AN no BB S0 sl v
dilisionred Serahlzﬂse‘dw ranwrﬂbtectabtajsvel Mtasissored sisraahiéresdual tose
an intranasal delivery device which delivers the
vacci ne formul ation to the nasopharyngeal area,
Statisticad avalpsis.subst antial |y without it entering the
a ion
St an e RRSBer LG5 o florg [P0 B ARG [y
UNISTA T elde muot:@llalpah@tfmemaiy@s dfyatigmaid canl he hriefpdesqibag as
folIGWéHCGS i ncl ude Accuspray(tm (Becton D ckinson).
ulisers produce a very fine spray which can be
* dagitrapsfanmalierdofidatas t he | ungs and t herefore does not

S P SRS, DAY R By s

idistribii@dal use are devices for which the performance
. M
app({hl ed Et h%ﬁdeérﬁ%\cr/agr}ky Eh%ese gb'lcggggﬂlgbgﬁie%eqﬁééﬁ fhe cifferent
propyletiers (oreupshol d devices. Liquid is rel eased from
. t'fh%tfb? ér%cﬁﬁ?\léf t{g &vaNdygshol d pressure is applied.
hese VI ces nma easier to achieve a spray with a
- rE@lﬁﬂétHﬁDo'EﬁSéfOfml&t&ole FanepasigoRs.t hr eshol d devi ces
suitable for use with the present invention are known
|n the art and are described for exanple in WO
81/ Paggtempesatue monitpliRg3 B and EP 5 16 636,
Inchviti Ry féﬂ{p’é?éfjreg Hefe ﬁg)f%efoéﬁfd%@ﬂ:l@ chatnige PeHLE G Hetransmitters

comercially availl >
and by the telemetry recording. All implants were checked and refurbished and a hew

calibration was performed by DSI (Data Sciences International, Centaurusweg 123, 5015
TC Tilburg, The Netherlands) before placement in the intraperitoneal cavity. All animals
were individually housed in 'single cage during these measurements.

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

1.2.3. Nasal washes

The nasal washes were performed by administration of 5 ml of PBS in both nostrils in
awoke animals. The inoculum was collected in a Petri dish and placed into sample
containers on dry ice.
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fromPfeiffer GrbH and are al so descri bed in Bonmer,

R Pharmaceuti cal Technol ogy Europe, Sept 1999.
woe@baoried i ntranasal devices produce dropl et SPCT/EP2006/002836
(measured using water as the liquid) in the range 1 to
200 mm preferably 10 to 120 nm Below 10 mmthere is
a risk of inhalation, therefore it is desirable to

Virbidiratioroinmasel wdshes about 5% of dropl ets bel ow 10 nm

Al e s Eh8e8 B el fieafl Miropd! S0 o st Slstos B B0 any

bacidrial tori&mnotation. @0l | & bEsariat adoldglildRthsrainasil waebes were transferred

iY.er f eat

o fiechiet et ety S8 BBt L8R Lo th 100 u stvpouc cone
(2.41% d 61 chllanl} werettben addsuttb @ach Bell diod incdieated es35°Crfors-Adays.

two sub-doses of a single vaccine dose, one sub-dose

for adm nistration to each nostril. Generally, the two
Aftenih7 dayed iscubatiore senculiure medi’unge gerrlhaebrewe@anbl 0@l of a 1/20

[ f » ent

WRT SOt aifedin SRR B BT BheRilSy YR 185

Al ternatively, a m)nodose devi ce may be used for

Th%ﬁ?@eﬂrglrtg%ﬁh% &gl’lo\/\?ﬁéﬁ@%ﬁ dd;’%%?&&c%q‘ 8¢ re &, of'Wg‘f ”ltByCWable

ans
cellgdg piopartiooal to thet reinikeer af gieble caliseprpbent dh the wdilet threegreingf the viral

titretﬂﬁ %@%Aﬂhd i% ﬁugntﬁ'igﬁ %gfn%e%gﬂﬁr?ﬁiﬁte a%Eo&aQﬁcé%f%%SH (Nell at trhe
I'nventi‘on, e adjuvanted | nogeni c conposition t1or
approjricte wavelangth (4 rlaanp'rr@tera)av hé eutegiff/ie lefimed zenths QD avdrgge of
o8I0 FITNG 30 e B PR R500 it
corfiest celiehfppasitivatscoreds daﬁnedsmlm@laﬂseg aist-adi arich‘n icanizash b .negative
scdrﬁ sacpa%gﬂlvhgﬁ 9/ lfs' Couf Bﬁ%?ﬁgﬂeddlrid;ﬁeﬁwg rrﬂﬁ%e&&& “Reed and

st admnistration ma dard

Muengit’ @nd enpressedap lp’-ErT(Dlﬁ)ISD(mana strain, and the

boosting conposition may contain a Iow dose of HA,

i.e. below 15 ng, and depending on the adm nistration
1.3.r oufesaysefpr Besesising therimmenmrdsponse inhumamspul at i ons

to vaccinate The target popul ation to vacci nate may be

I muno- conprom sed human | mmuno conpron sed humans
l.3.denHemppglutira HHHONG 3l e to respond to an antigen,

» .
Thé r}nﬁl@ﬁ% rﬁ%oﬁgej v?assa '19'53 b%’cg'%gamﬁéktdng g-zelt éﬂglggéjigg%rslnﬁotﬂe method
de%crlbeﬁ) by e MVHW{Pqilhbwetlrum frenire doraigtiienze, Cemtraseior Hisease Control,

Aﬂgﬁtg A PRIYY nave (such as vis a vis a pandemic
gﬁ)% ghaw ng failed to respond previously to

An’ubody 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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i nfluenza infection or vaccination. Preferably the

target population is elderly persons suitably aged 65
woemss0amd over, younger high-risk adults (i.ePChEPMe€0N2836

18 and 64 years of age) such as people working in

TS TBHP PH  F v
antﬁerwnafm prepamggoarite mixedr with apsipodaadisedh aimpual bf mhuérﬁbeﬂ H3N2,
H1§l1"Bﬂ rkfﬁhfeﬂga @%@Qd ThEClest Sofd %?gefdayoncﬂi %m?%cal activity of the

O experience a t1v
neurﬁmlm@aﬁﬁawlm@m ghayinatioslhi teldasesnearamiric acnderwrﬁ éatain) pitéheeavage

of ttﬁ‘é Q@leﬁé’lpHélﬂ%hﬂ{‘c 'a%loe lﬁdﬁ Ile?é‘t g%gaeq? qvﬂiartgsg.g{an avgal%/ unmasked.

Vacci nation reg
Hoggeradish gerg&ria%eo(l'jﬂl? Hebelhdmeagmmgglutmnpmnmram hypogaea, which

b|n€§ Cs‘ﬁégih&gl P tﬁ@(e?a%rcfo%@gtrdcwgsntvba%na (?%C%’n%t %ﬁslg'hﬁgamount of

I nj ect nmost cases
bO'éﬂd ﬁgdﬁﬁgglwl k¢ rdefentédy@nd cquaptitieshin far substrake esactias with tetra-

me:tﬂryntte‘rr]'lg’glﬁ'\f%f ﬁs'll(llg?] }'ré%d'n %%ﬁ&gg% alﬂl% tha d'st@I dnhibits  the  viral

newseRyidass actigty by a ERsbaa% was indicateis tee Naditrs. J. Bi ol .
Stand. 9 (1981) 317-330). Suitably the vaccine dose
volume will be between 0.5 m and 1 m, in particular

1.3.3. sNauimlisingcAntbedy Assevo, vV ni vacci ne dose vol une.

NeSdlghy a%ﬂ%ﬁgﬁgé Nr&hedtd ﬁ/eﬂzpﬁd}ﬂ&%&%ﬁ tmwéld Jgo%ﬁ%?ﬁlén samples.

routi nel concentr
Virgs |'@UH3|'3369'P kbléaﬁ”fﬁlg@d'e&ﬁmm%d dai thei sewnogeas cdetermlned in a

m.&&mgff&hifuen a§é’d§/t "f’hé@er@ v&e‘? uQ%ﬁﬁ gﬁuiﬁﬁhgpttré%lggntllg TassY.
Ea%sq;pmpwspt@fsteﬁ A tn@@cp@g Ac,staadafdlsﬁd somotiaibdferiruswasl ma)eeob\ﬁnth serial

dilutibng of BEUWESRY %ch@at@d 510 "%O\ben%#hgﬁ%f tHengrg}E)%Hiég t?ttlfl_ﬁlvgté? A cell

sui tably between 3.
SUSPRP$IRR FoRtadtinthR ﬁeflrte)cipﬁrnwm of MBGIK cedys ms@lﬁemmm the mixture of

vnrdsrﬁddlﬁﬂiééru‘ﬁ? éﬁd theubSt4a 3t 399 Usioy ’th@m\éaiﬁé"tfoﬂgne?i% e\arus replication

accordin o the invention, in
wagy H@Hﬁlf?@dgﬁhbefﬁ%ngmtl%ef pfmcl@nsmdl bleed gells.rfiret 503h nebalisation

titreSSFV M MR caldbiatdd l%ﬂth@ Phethod &fﬁrﬁ@;agfpmgéencﬂh' ch are

general ly around O. 7 or ose. The | ow
vol ume doses according to the invention are preferably

I.3.11>.e|©éﬂ-|5|@&af8d Im‘?mInﬁ %Sfe%lﬁé’tbé{b Wi EoWc TFc

refer nor e
P e'ﬁ’&@@?ﬁ%@y a'ﬁ'gﬁ'ﬁ éP%?'fﬂféEFmowOl@Dén“é Oeﬁﬁzéam@eor@stenulated in vitro to
proé@‘cfeQLfﬁ oD40e, Wa%@%ﬁ& 12\ |f‘iﬂl:%bél‘é&‘%\f‘l‘n'tﬁé]r éo?re@p&%rfﬁ anfigen.

a | ow antl dose in | ow vo

Coqﬁqgﬁentg{b(ﬁjnpgqn goqﬁjlc,_@Dér angh defp8 3T coefly gam ppe¢nl.gn¢raied) by flow
cytdrietey NbWIRG cohveHliBHAl ifftndtiuorescence labeling 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.

1.3.5. Statistical Methods
1.3.5.1. Primary endpoints

* Percentage, intensity and relationship to vaccination of solicited local and general
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The influenza nmedi canent of the invention preferably

meets certain international criteria for vaccines.
wGr@aderias are applied internationally to neasPCPEPINE6/002836

efficacy of influenza vaccines. The European Union

. | €] it ernl 0 ef f ective. vacci ne agai.nst
siofts phd et Bib Bl T sy ol oPru R 4 S0l R fp BB no o
subBeguerd days)|dftgr vacsinaken andevdrail. opean Uni on

. j i nf. nza.vacci.ne has to. neet .only
PERAHERE RGP pRUOHTIB VEaGfafeR o) Bhet Bl PharaBugenoral

sighahdigymaeioma cldatea 2if nay felowapoparied (iTé elag ofparsinatianand$0

t_ ol [ ' neet at | east one such

suﬁcs?ﬁ%:ée’r{t?gfﬁ%t%%agc?hﬁﬂ&pgﬁé\?e%y at |l east two or all
three of the criteria will need to be net for all

* Oseyreeinae of gerious edversé pvdnds daringdhe eatireishelysuch as a new
vaccine for delivery via a different route. Under sone
ci rcunstances two criteria nmay be sufficient. For

1.3.6Rafiptandantendagintse accept abl e for two of the three

FoCthelifiméral &agnﬁéﬁs@ | strains while the third

{
criteriron is ne one but not all strains (e.g. two
Obsgvedvanablase strains). The requirements are different

o 0 ti 18r60. .
AL BByl B bR NSty e, ot
sepagatglyfageinst gech bk theethtem indlgenass viuscetaise epdsentealvie the vaccine

(anii 1, QnﬂﬁHSE\Ialear{tti:ﬂi?_%ﬁ%% serum haenmaggl uti nin

I nhi bition titres T vaccination, for each
* Aldaysiomndd i apviralising Gotivedyditien, tsiet separateliedgainsi eash ofttbe three

infugﬂzgwrnggﬁgﬁ@rép%s%ﬁ;eu% e \%%ans”i c mean titres (GMVs)

er vaccination, for each vaccine strain. ** *
Protection rate is defined as the percentage of

DeMRRCIaERs Wit 055 S6hAHENEL irﬁér%%l%: equal to or greater
than 1:40 after vaccination r each vacci ne strain)
* Cgpppelris meamdiires (Gidepokaeras Hhanidodiasgwigy 86%ceandidenae intervals

(9554161 PRS aRP PSRt laldiatibRvent i on provi des a nethod of
designing a vaccine for di seases known to be cured or

'S%rpe%n\/ébeiqrma&ﬁféwita 96MG! at dewi2l acti vation, conprising
* Cdnversidrbabiond dfin 984 G_R da@Byai ni ng CD4+ epi topes, and
2) conbining said antigen"with an oil-in-water
‘S%rﬁamcaﬂn ERIPRIV A Ao feRE 2 her ei n above, wherein
. Sc@?h’ﬂﬁ%ﬁl&?tﬂ&fﬁgﬁ%ﬂxﬂﬂ 59 SSrithRNnieRaRs atalM BB intb S
* Serogonversion rate definedgas 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 Hi titre =40 after
vaccination (for each vaccine strain) that usually is accepted as indicating protection.

For the cell mediated immune (CMI) response

Observed variable

At days 0 and 21: frequency of cytokine-positive CD4/CD8 cells per 10° in different tests.
Each test quantifies the response of CD4/CD8 T cell to:
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an enhanced CD4 T cell response in said nanmal. The
teaching of all references in the present application,

w0 p@badilng patent applications and granted patBCI/BP20a6/é)2836
herein fully incorporated by reference. For the

PR NS5 e oSSR ARS8 EERBRE s o
bekﬂéV%‘fﬁm@mﬂdl y substit ut able with the terns 'consisting

s INflIGERA( and 'consists of, respectively, in
ggj}telpﬂ [ n§t§ amfge,'&l ternative enbodl ments I n an

V&'I‘Q'%Yﬂﬁ'&?"&?e(“@rﬁmdement, any oil-in-water enulsion
adj uvant may be used, in particular but not _
excl usi vel y when used with a split influenza antigen

Deﬁ,ve@ﬁ@r,la@éqﬁ c preparation thereof. Accordingly, the

*ooRPrMI SER M RIRRELISMG (o T2, AR ENReE oF

« cglis) pradisging at leastt Cidak andt anotheiosytking (IL-2j TS aFN&/)gem C

d I t | sion
+ B TRRATINH RiEILcE bt AR lcoiRbem ERD
0 S o T
°C

RSPUGINGs3 dersk TNEg and enotbar evtelsng dled, GP48IIIFKY)V r us
antigenic preparation thereof in a human. 2.- The use
a split influenza virus or split virus

I3§n%f4§é)r¥f?’€%4’%%ﬁ‘%m§ﬁythereof and (a) an oil-in-water
The ﬁmrﬁir@@eﬁé‘tﬁyﬁéﬁ&l&slé Nyid1§ 084 fna‘t"’ﬁeﬂ rt&apfva@crhe{tm%ﬁ "EGr ach

nposi tion for Vvaccination o
"e%tm?ﬁl? oFfPYRd then dravdrg | Pasampissl (mthoﬁ5%s wohfucaemca Imtaytrals) were
cmcm§@dadult or a elderly, agai nst influenza.3.- The use

n influenza virus or antigenic preparation

Gﬁﬂ@?tékefmeaéﬁ tttige (G pLefdmHand Nrantibodyd|ties ahtays, 0 amd 2he
* GeBmbirie Giddnaitiek (@MT‘smgﬁﬁEﬁg &ﬁﬁg&ihﬁésoeﬁ ofagé 0.and 21.

revacci pation humans previous accl nat

* Canyergion fﬂcF%%ﬁtzQI?y\ﬁ Fus or split virus antigenic
. S@rb@@We@éldaerétésh(S@ af aash adtinllas s @ﬁta@é'rb‘f' \%'09 Hees that have

Preferably 't he revacci na lon |
at '?ﬁ#ﬁ A@‘?’Li 'WSa’FPa'OéeBE% Ril sescomdaledl earepasedid daysd.season
* PRgation tatb$al d&§PAadefi¥dPhs Mel pbreentage of vaccinees with a serum H
titre =1:40.
* The frequency of CD4/CD8 T-lymphocytes secreting in response was summarised
(descriptive statistics) for each vaccination group, at each timepoint (Day 0, Day 21)
and for each antigen (Peptide influenza (pf), split influenza (sf) and whole influenza
(wf)).
* Descriptive statistics in individual difference between timepoint (Post-Pre)
responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
different tests.
* 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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revaccination is made at |east 6 nonths after the
first vaccination, preferably 8 to 14 nonths after,
woronoe/1pref erably at around 10 to 12 nonths af t BCT/EE2006/002836
Preferably, there is provided the use of: (a) a fpllt
on
EXaple 302 el RicH a8 dHardCe bR REES i eI pbision and
adiWé“Hsﬂf!]ﬂd@t!Qnse of an i munogeni ¢ conposition for
revacci nati on of humans previously vaccinated with
split influenza virus or split virus antigenic
Unigsg priheivissn statask dibé cilfvéterneriilsionnuseatt i@r thfePEUtSEéPurbnt examples is
f t influenza vi
oMb ot Pk TBe8 o1 2 Bl TabPsleconnelofid Sagang. and an
aqgaqeq@t Pheﬁfﬁl efenBa G;Omtémlmg Tauween (§0 aarenvilsifying- M@érﬁr Unless otherwise
sta®38 kied SiNinARAt P’Qﬁ\hlsl PP it 8 . SUbsequent. e(>:<amples
RENS; Yiedue

composi t i on pro ec 1on aga
wey eh'fné@? P@'ﬁ@“ﬁi@mﬁ'@ddwlw onhmlwaeerzanmsmalcnmpbm@h (firfal @oncentrations

onsa s, s ) 55 RN e o SO0 o

moﬁg‘;g%@ VAR |(6we@r®@0h|se@ W& 9511721 if Thie renaulsion, ul@rrﬂéd AS03 in the

there f which shares
S P i R s SRk BB A BB ol i o

virus or split virus antigenic preparation thereof
I1.1uS ePrdpRkatidifof drhafsioffgB62at i on. 7.- A nmethod of

vacci nation an I nmunoconproni sed human i ndivi dual or
popul ati on such as high risk adults or elderly, with

| ABEEROE R osition conprising a split .
L 1an Luenza VI rﬁrgﬁ%ﬁfp it virus antigenic preparation
TW?%?%? dﬁﬁfélV%ﬂw"bmospﬁatﬂmLéfer@manse dRBSJjaigimats 2%ssolution in the
PB@eﬂ'SldPé\}i’dB/ f00RftivH88ld c§ncenﬁ‘af§3§rﬁ‘@ﬁoﬁ gb B}f%ﬁ?ﬁgat | hdrol and 5ml

previ ously vacci nat e
of %ﬂu? ge o"’tr e ypiiexed; tasmiydheoraughly.u 90mh of QBSITch@nesmmahns)added and

mixe en@leg?rﬁyl d gﬂ?n rgiéds!tt‘ degrgler\rA]{@fs%[h i§ %ﬁ h%%gﬁqgﬁﬁg%wéggﬁ aad finally
mlCECg tqydﬁ"'@(ﬁfpw 0% Q“Qfﬁﬂlil(ﬂiﬁﬂi tnenbine vTheussulting biedroplets have a
S|ze9@ﬂ aﬂ)}bﬁﬁdrﬁéie@ﬁ ZUWBGWW(@Efe%ge@aS Z’%vI ngg\?r?egﬁg{ed ga;(?@t

tin uman ation or .
Theo ﬁ‘f‘f"@@%ﬁ%‘“g‘?ﬁ E@“I@,Qﬂeétsrﬁrﬁ @Hbleghtscthd pmuksicacio isimalé admixture.
of said human or popul ati on agai nst a vari ant

|-|-

I.1.2. Scaled-up preparation

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

44



10

15

20

25

30

35

influenza virus strain, said method conprising

adm nistering to said human (i) a first conposition
weowpnoeing a split influenza virus or split inET/ERIVRG002836

virus antigenic preparation thereof froma first

i nfluenza virus strain and an oil-in-water enul sion

adj uvant, and gl i) a second i nmmunogeni ¢ conposition
Tr@di’?ﬁlr‘?%“ﬁ?@ltlﬁn 0] ﬁeL&B@amwlsmls isstsrfallawsvaar i ant of sai d

b t 1 o
et 05 4 N D S8 1 TERTGRT: ctonopnec s
(v/ g)e%gtmgigﬂ ;d1Bg- n’fOKiuHa@m.%\hml\@éfClm Ay i NP HEIRI4-7. 14 mM, KH2PO4
1.2RM; ORe8.8 289, 2) conbining said influenza antigen w th

an oil-in-water enmul sion as defined above, wherein
sai d vacci ne upon adm nistration in a mamml is -
a esponse in sai
.2 pma%ui%ofa&ggg odi %@?ﬂgﬂl nogeni c

conmposition is further capable of i nducing 30Eh an
i #dpd T-cell response and an inprove - menory
Hzcgpl llIrml'rbgg(rgon'se conpared to that obtained with the
The rsizgg pliihen diametatt ofgthe ot deppteitsy én deteooimpd sictoming iontrﬁl following
Sbadicray dj
BT T B B o152 Rborrh Sl ebuBY o H4€ Feasure i
giveR ag A8 iHensiy npasyser ancpPiested hez avtrape veasured byRESas
oi | droplets of which at |east 70%by intensity have
diapeters of less than 1 nm The invention will be
122, Sawpleyeparaigry by reference to the fol | ow ng,

SlzBQﬁeéédl’@rhéﬁlQ haf& %@h %ﬁo@fﬁcﬁgh ?hé oﬁI ﬁ‘?\%fep%%ul%l%r} pdjpvant: SB62

nmunol ogi cal read- out
Pfeaﬂ@dﬁavf%/ﬁn%m%@@d 4B aiog, Asoaeed AS98sMPhe(50 ug/ml), the last two

beifg QREFREd Pkt %ﬂ)r& hRBaGh& doAbLiith Of tlﬁ@gal%hlets'hg %A\?ebgﬁggw (see

enmul S|$)n and adj uvant fornulations use

seclion - fﬁ%@P'eEMﬁ?)ﬁ'@“Pd 400 s03006% in BBSI7idi cal trial in
As arcoptreie PLYNA R Bdride sfi.%@’ar@\éﬁs foo Hrﬁj&%t W'éolh 3015) was diluted

VaCCI ne containing a split uenza
in 1;9r M atli on and A%OS adj uvant Exanple IV descrl bes a

second clinical trial - revaccination trial - in an
popul at i on aged over 65 years with a vaccine
1351295/3000i1 3 sizg apeagutemenisn preparatl on and

Al s%‘@fheaéﬂlr@m%ﬁts v@?@%@ﬁ&m\édﬁﬁ%\’lﬁ)tﬁl\/ﬁ HE bt ?élg
eval uati on of |J1 uvant ed and un-adj uvan uenza
Samples were measured into a plastic cuvette for Malvern anaIyS|s 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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vaccines in ferrets (study |I and study Il). The
tenperature nonitoring, viral shedding and CD4 T-cell
WO e®pooEe wer e neasured. Exanple VI shows a  PCT/EP2006/002836
pre clinical evaluation of adjuvanted and
uvant ed i.nfluenza vaccines in C57BlI/6 nave and

plniu g (@Qse%ﬁ'gﬁme@wfﬁm 8lfows a pre-cli nical

e veeddeatiaméten diycumlapts &dlsign- adj uvant ed split and
sub- ur C57BI /6 ,m ce prined

{ fl
Wit slé?%lhgpofé’gtﬁg%ﬁ"?%%@es fol CM&INPY. descri bes a
clinical trial in an elderly popul ation aged over 65
t [ it fl
T Bl dmd M B Sl Bt A i dBa ot ReBgutpgnd non
negdume\ﬁea{m,sqmrem(j\llelxs))gegmms adj uvant . Exanpl e | X shows

f ad]
118, P, Al Bl P 5L 80kl Y € idnpn s o the wie
thédry) viral sheddi ng and

The tenperature nonitoring,
H titers were neasured. Exanple X shows a clinical
trial in an elderly popul ati on aged over 65 years with

.24y &Resulte(seeablerf)ng a split influenza antigen

nt al ni AO with or without MPL

Cﬁﬁoﬁ‘gﬁénb gﬁ%ﬁ"%@?ﬁ@%@f ersi stence data at day 90
and day 180. Exanple XI shows a clinical trial in an

TaB' d?rl y popul ation aged over 65 years with a vaccine
containing a split influenza antigen preparation

Sampteal n| ng ASO

BDitibh

Nfbcoadl] U\Gouint raftx 4 raplDe APblyatspwslt@

ol r~lor| AL

nopil-at i on—aged -over

e th
antigen preparfa

8%

ation c

at two concentjrati ons|.
—’..51’”' out—Meth —~1-
SERANTEGMRIY N | i o

Test procedur eAnti - Hen

J
cont ai ni
tainin
I

Exa
e

spl i t15?’nfl

08, a

0.06

géo:% Wﬁiggmggﬁg uvant

bition 'I'
glutini

157

0.03
&% to the

t hree influenzja virus wte;fé;c 51 pmsn ng
tha ham~a~l it i lnat r AN 1

SE??TMF‘pPgﬁ%F)t h@oﬂl tlest is k on tﬂé"’abl plot3y of
speci fic anti-|l nfluen anti @él bi ggg
hemaggl uti natijon of G avcelr<aegngr 152 0:02

(*) Prepared as follows : Water for injection, PBS 10x concentrated , 250l of SB62

emulsion and 25ug of MPL are mixed together to reach a final volume of 280pl.

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

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

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

Contin and automatic analysis:
Two other SB62 preparations (2 fold concentrated AS03) have been made and assessed
according to the procedure explained above with the following minor modifications:

46



10

15

20

25

cells (RBC) by influenza virus hemagglutinin (HA).
Heat inactivated sera were previously treated by
wKawbileniend chi cken RBC to renpve non-speci fi cPCT/EP2006/002836
inhibitors. After pretreatnent, tvvo fold dilutions of
sera were |ncubat th4he nati on unjts, of
Selfe WETT suftsiedl Fin A PiasiccRamep o’ Blebisin et dwo diutions

detdrmineaictd entbtadm dntdpﬂmlahd&bdmlt fate Wal@és a@look aAA0000NRS the Zetasizer

ed. The ti.t re e ess astheremprocal of
3PS iie sl dRibdlRosiRie SE it FerRe e staribe) y
Rasnlts bﬂet&kﬂwhmggéﬂtl nation. As the first dilution of
sera was 1:20, an undetectable |evel was scored as a

titer equal to 10. Statistical analysis Statistical
TaQFPa:Pysis were perfornmed on post vacci nation H titers

USTTIg UNI'STAT “TNE[pT 0T 0T ARRR] tir Tl Aysidin Automatic
varjance can be briefly descr,h Il ow: (bfi2n in nm)
S22 BiIafioR! 'HP.-BI lnﬁiﬁu]ﬁary 'TRTEnsHy “"V Ebl IMEnSAY | Volume

Ol t th I | the—norrart Ol
10 S LABOROG ] et 5 OcocHr ad%Best | A8 dor £ d20er ity -

3IUJ|~J\J T oqg Tt T —ct »

t hel honogeni di5 v of 004r | ancéISBet veer39he | di f 156 ent 143

populiZoooms (@roups)o Twd- wagoAndl ysps off vaprggnce 196

per'orned OHJQ{OUESOOTUKGy W§? test149r |IHQ% _

QY

TParT 5T 2 —Intracetutan bylunlnc Statrh
1 i ;%bggﬁiing uadBBfi dat 188 of antﬁ@@n -
speCific T|I ydphiocy9.6% on tHé1bagi s 146 cyt okilbe 144

profymboom] effectorgT cql |l szand/jor 1g6f egt or-|g:f_\rmr Y T 182

Cels producqsl AN goaqd/c ST & r_@ YT GE s

ﬂ\l

arvested

! ‘@5'%&“ ﬁhmﬁ'rfémaaws V‘L%/?rﬁﬁtdiobe'@@“ s are re-stimilated in

vitro in the presence of secretion inhibitor

A §dReRTaBE FpIedentdliBR Bf %@sb FedUits id SRR FERTE 8%oP¥rmulation 1023. As

anentlonal i mrunof | uorescent procedure using
can

BPEydBR EreghiaiRs @fdhe @E‘@JC'G@&%Q 3tigash SaTHY have ayliameter of less

thdﬁemdﬁrﬁbgmempressed as a frequency of cytokine
positive cell within CD4/CD8 T cells. Intracellular

stai ning of cytokines of T cells was perforned on PBMC
second i nmuni zati on. Bl ood was

11.275.4 BeralifGanclusion : .
SBEEN{)%&%% fv{L_%'r‘?n%%\ %&‘Qgﬁﬁﬁ%hteﬂa d&fﬁﬂ?[ﬂg“@%%m?eqlasqz@r 3000HS

and dup eptidadb modalsr Ehe padicledsizenZAD . Q.ynQah@tywheaWbymmhulant analysis)
of HedGHnRIMtioRS G8SL:E89 abRel A around 150-155 nm.

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

l1.3. Preparation of AS03 comprising MPL

I1.3.1. 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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recommended protocol (centrifuge 20 mn at 2500 rpm
and R T.). The mononucl ear cells at the interface were

wo eovonedp9 washed 2x in RPM + Add and PBMCs sUBEERB10061602836
were adjusted to 2 x 106 cells/mM in RPM 5% fet al
calf serum In vitro antigen stinulation of PBMCs was
carried out at a final concentration of 1 x 107

Fot @l maximum( batble SEA@NZ@; MPLWepicebdtk prephiaidf is ichitied)ov@Pth sterile

glé@%ﬂnf&%&&b%hg%ls prs! %ﬁié@i(?c sw&s,qﬁthe g\glbtg%?egs()f
- BaspenditheyMPheoanler erateeist injagtiai i on stepf chl\e/Ee?[j Ien
- PGk MFER BlfeaRlos B Fepld iR ERL Eeatimeton 1 AN, g
- raduce teDddriEds size dietvierg \oasimparid mogmg b?sn'mﬂi“g%?ﬁ%ﬁg' |1 y
e 0
- PUAERENAL Bballiof NS ftaida i RATRE Bt B BBimS 4coy
- plerilerfilieothei mepanaumat Ireom smpatubd)(Sattobran® MRk D],

anti-CDb4-PE (2/50) and anti-CD8 perCp (3/50) was added
and i ncubated 30 mn at 4C. After a washing in PBS 1%

MREOspwaes| isslyemhilizeg d:rynnfmnoﬂumgjlobyrestﬂﬂm@ me adstalel dbll&QQl aqueous
d!sﬂérsB@ % Pgﬁ{ge%/égg ﬁsénﬁ]%"\%gl taég B&P F’erhr?l @@thy?é} lgzeg[ﬂowder is

disperged és watasride injasitioh i @rddr tofobaalmnaXcdzfrséinOImg/hiFNqueﬁ\E@n The

oS ton b HTEnd S, A MR 8 0 ror

temperaiuiga HegnicrafiuldiZzéompidkess larsdarreelsnmsmyﬂ ttededreaddbife pifticle size.

I
xR T T P h—
circaiading ghmotlﬁpevw peodighr aB'dlcmﬁlwdlﬁﬂorO@ﬂera\tmm Shamber at a defined
prebSrEPRQC Y erﬁ%#rﬂlllrggrén%%ﬂt egferbf srweers %%%FL{{J‘Z& ?P Chaw)- The

percent ages o N-
miczeflyidizagion glataélgnp@pmsanur@rtee numPer Gfeycles Sis kalchiats oh Basks of the

measUrBaRSI k. E'aﬂa eotﬁ\sé_ﬂg'ibm/{ﬂh&@ b {grb%od&pr?emt 8} 2 gjvgn pressure,

Test roce ure. hin
theyr ﬁ%‘"!"rgrf&éﬂ' fate magrvay from lmesmtemctm vlemebettéd anothalednd throughout

b t I
thegﬁﬂ"’g'ﬁ:}&g& ggﬁﬁﬁlg Ehttérgé’t dnoéhef ' II ljhgrhrﬁsgesgg%?mz)&g the Shteraction
chagihejysed iardfithe riyneuERGW Mlni:qflbldmtseésttbe|m|brdﬂukl|zat|on efficiency is

I|nk58$§iﬁ%|ndzégb§fﬁrr%és¥ﬂxﬁe mfalg‘glr% efﬁe ﬁ?%ﬂ&%@feg% fo?néi)Xe batch to
anqthesat Raftinge renuired m1r@4gleamcalpdateel wdasts ajrihg maatanme flow rate
to beRIoRsiABARYib BRCAWY At thebSurb§ TRE vl 0P Rieet idd fust 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 nn, cycles. A particle size limit (dim) is defined, based on historical data.

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

dim is expressed as an unimodal result (Zaverage)- Under this limit, the microfluidization can
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inhibitors. After pre-treatnment, two-fold dilutions of

sera were incubated with 4 henmaggl utination units of
we@2wh/100109 uenza strain. Chicken red bl ood cel | BCTHEP®06/002836

then added and the inhibition of agglutination was

[ e reciprocal of

bo? BB AF hpy SYPH APoR AR Tl Remiigalar s continued unti
Sat'ﬁ‘»fﬁ‘FTBM%@ edualigy lisiohtaiatd,dor masimuhearfttisitsodybis.i on of

sera was 1:10, an undetectable |level was scored as a

titer equal to 5. Statistical analysis. Statistica
If the élltllga§p@, dees erotdekd plaoe immediklelyt aftee r@crlbe@Mziéﬁlond%f&éﬁersed MPL

tocol applie

s S0 R09% 4T Bl Pdlen s U Melo Sratl b as
Aftep mm%mﬂlzatlpogthe rdigpefaiomistdilotedofithdadter for Hjedtibh OaﬁM étgme filtered

detr to verif
b o ORI SR bR WL IR e L Sobenat i inrml 0.0
1.28ma@/Mik o verify the hompgenicity of variance between
the different populations (groups). Test for
|nteract| on of one- vvay ANOVA. Tuckey HSD Test for
: efjasation oh ABDSHY Ro & Vi@ aruéagh

To 'Tﬁ’é‘ %B@B{dﬁglvéﬁldﬁordé lﬂg@ pté\flf]};‘éraaédt%ﬁ ea? ﬁ\éﬁr}af 8m) n r@@r‘sofaqﬁ]ween 10

duri ng
anghy0 pig Pet wacsimgtdoger ecor di ng. Al l inplants were checked

and refurbi shed and a new calibrati on was perforned by
(Data Sciences International, Centaurusweg 123,
P B§d£’5‘0*¢lc§°m9¢ft§@ieji (PB4 Mbeh ené foid spndeetratod) 8 AEREEBISEE? mixiure
corfté]ﬁmb ”FvUé‘b?ler'I*rﬁd?Pﬁal 0C&Yd \/ESl @\tgmﬁntg%lpfs;wmﬁeeﬁ s, added to water for

i ndi vi dual I ouse in single cage
injegHens Jihemuan Iesmmetoaqoaoum th@d@engenbprdeehtﬁwweynflfénza strains so

L S T e
10Qugfml Ye$- f,ﬁﬁq&@dnwtlﬁ'm ﬁﬁsg pheadmnﬂlferﬁa istrainf of RiAGrels(for example
strad®HANMOSEN2 b&d Bl Q%slcgirﬂ‘l %I{?ﬁt Yac@%& ]Qr%f# g}%ﬁleé 15 min stirring,

élggtectedlna ace
250p50) %\@Q?e‘?@mé'ﬁ"éﬁ@dqeéém‘dﬂheﬂ 25ugt0T£Dugnf MRLnasal washes

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

Table 4
Ingredients Concentration Per human dose
Name Component Quantity Other
SB62 781 pi/ml 250 pl
Squalene (solution 43 mg/ml)
Tocopherol (solution 48 10.68 mg
mg/ml) 11.86 mg
Tween 80 (solution 20
mg/ml) 4.85 mg
MPL** (solution 1 mg/ml) 78 pg/ml or 25 ug or
_ 156 ug/ml 50 ug
PBS mod NaCl 137 mM 2.56 mg
Zimi | oo
dm . mg
Na2HPO4
KH2PO4 1.47 mM 0.064 mg
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intensity of the yellow formzan dye produced upon
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Thén%@#%ﬁ@'i&i°¥‘\;?a'} iPer B@Pafﬁdg Ry FhYials apREaReh f e aninpg 2 fold
comeagatedngntigea abl@ami@@:gkﬁqadrf@é%armhmﬁl {heatqs%)_gg(sggtz 8?‘%“') of the

| t oneters). Th - Of
ASRRHEPIREN 280N P ot MY Suanectitbis lowGeol is proceeded
as éalows. Thedman@aet(fin@ of e HB26RRAE At InfitlenzBvaRiciRVeoRbis{SRf three
g&l,nf ected control cells). A positive score is
ma?ﬁe?tl neéd when OD is < cut-off and in contrast a

1) Rergddtion of thertevalentdindli mmd(zoh&jﬁwmwéd%%vimdbté?i]tfvan%r‘oﬁ'
fillirS fﬁdfﬂé Dk iters.were determ ned by "Reed and Miuench”
l"'ac'gd expré‘iegec n%yelfog TAA D50/ M. 1.3. Assays for
2) Rrepestiomgf the AJOGwMPE adfvpoinse in h_lIJ_nan_s 1.3.1. o
] Lon..lnhi bt ne i ne respons
3) GRG0t hn & e AR B ot San B shliirgs be.
nmet hod descri bed by the WHO Col | aboraltl ng ICentre [JgrA
' tr fo | Seas ntrol, Atlanta, |
") (B R e o o R Bttt B e it petesn
conigineied frozen serum sanples with ahst andar di Zed and
' val i dat.ed. m cronet hod, usj.n )
T BnE L o8 el St B i BEPAnef afbrians measuredn
eachppengyeleat bulk ptiorgeise fandulatidh @%érﬁa\%ar@étwbhmﬁﬁdﬂﬁ 00 ml. g
i r fi,c serum inhibitqrs were renove
Cor R et e M RIS e 3 S B din A T apye TgR e
100san10k0-tsisophergichywemgensvedingté ack diitecHh mmﬁrlfquﬁécﬂécﬁl?! G,’tné three
j ' LAk td al . di | ukion,of 11 i Lution
coneb b hobbdl YRV caooRle, NGy Gk bed i e
sucgessiMalyodiluted in 1048 0lting pieosphatediuiforedesatingd OTwéeres- Trikie X-
1006L5u-f338pljﬂér9r}f§r§;oggh lsH&!ir?aQe gSIS{?ont &ﬁtlih&\eergMﬁ\?ara,l Ze}?nM
KClI, 8.1 mM Na2HPO4, 1.47 mM KH2PO4, 990 pg/ml Tween 80, 150 pg/ml Triton
X-100 and 130 pg/ml a-tocopheryl hydrogen succinate) in order to have a final
concentration of 39.47 ug HA of A strains (H1N1, H3N2) per ml of trivalent final
bulk (15 ug HA/ A strain /380 l trivalent final bulk) and 46 pg HA of B strain (17.5
Mg HA/ B strain /380 pl trivalent final bulk). Between addition of each monovalent

ls/m) wereft

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 HC! or NaOH.

The trivalent final bulk of antigens is aseptically filled into 3-ml sterile Type | (Ph.
Eur.) glass vials. Each vial contains a volume of 470 Ml (380 pl + 90 pl overdill).
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inhibition ( 100% of hemaggl utination. Al assays
were perfornmed in duplicate. 1.3.2. Neuram nidase

w0 nivshotipon AssayThe assay was perforned in fePCI/EP2006/002836
in-coated mcrotitre pI ates. A 2-fold dilution series

d d h
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memtdrang. tsyeﬂﬂy ireelrt gi;asa(&ttqo@@% fnasingrslbedératbad 8 rilfcbtﬂjcb“lnert head space
t
in ok st el DB Uiy Erririies 188 i ASoRNIRL Aaivamt & stored
at $E-|8&®1Lmaquﬁepﬁcar|]‘ﬂllmgl$ﬁtﬁGLHH-mI stedlei Tpe hXPﬁnEuI{)Ogiaéstyrmges Each
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further t reat ment in the assay. Each serumwas tested
At e G bR, 1 AP R B RSB i Shotinintiing ey i
injexdtéintdotha diahthab&orttdins thetdoho?ﬁtmed wivalbet INac:ctMéted épl&@lirion

t o cells
ST LR NOMT S RE
repganedibyandatr@dussilaB B@édlemmeet:iostehﬂ thbmmﬁhﬁﬁti'tmfbl ?ﬁrAStB_&adjuvanted
I [ ' i nation

ool BB B P 75,5, hermag) v nat |

titre of a serumwas cal cul ated by the met hod of Reed

22 PREERREon St ounSdcric SEMEBbRfbre R hdalod B3 niyporg amtioen

and loptignalhyt Mgénnzapeml ihiveat@DdmalsibrCR8mulatidd s can be
restinmulated in vitro to produce IL-2, CD40L,
TNF-al pha and IFN if incubated with their

To the BEemdisiog dilitii greequalooismgwéivite/ cormeniraied splitérdiubhza antigen

(AT SO e el SR o8 PBIIbBH i bt s bineuren

apprapeate with oF ug/all bUMEL ippiza te/firal msmulation.as
intracel lular cytoki nes production. In the present
study, Influenza vacci ne antigen

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

A phase I, 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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as well as peptides derived fromspecific influenza

protein were used as antigen to restinulate
wo pdobaenan- specific T cells. Results were exprPSHEP2086002836

a frequency of cytokine(s)-positive CD4 or CD8 T cell

ithin the CD4 or CD8 T cell sub- populatlon 5.

cediresnanses) Vasmensiied 21 slays affer lpﬁrarﬁﬁc)w aé@gwlﬁ@lon of one dose of
arPRSORAdjedhited VHRMBId ¥ WV@aécﬂﬂm@tFlm&m Wad Gse¥aEGbRfdricen

of solicited | ocal and general signs and synptons

during a 7 day followup period (i.e. day of
|||\naccsmay|d@a|ga.nd 6 subsequent days) after vaccination

and overall. Percentage, intensity and relationship

to vaccination of unsolicited |ocal and general signs

Tme@l gﬁayaa@bpmajaxg in@rdlePredeidéy theablloWd\cBRk iiftfhntuscBlarly:

f d 20 b t d aft
vtte Bieu RE RO SH0io6h sreming onatine b o UBSCATE acivanted SV

admaémmemé%ﬂdmswg the entire study. 1.3.5.2.
nts For the hunoral |nmune response:

S
oﬁﬁ%g%'a g5 ?ﬁ*ﬂ?@é recepfingRRAq5e ohWholg:virde fnfienza vaccine
herrayyMyit i nat i on-i nhi bition (HI) and NI anti body

t I ch of. the three
« | Roe GEip o 50 SlySSR PR o Bty e A (et Be S0
Ve(oaimhtleri-ﬁdﬂbdulantbne |h§ébt?or80fa|ﬁHUenEa dticineadidep b; blodd s&HAME cBllection,

trali nt | tre
reg%safw S A gay e T CRo detetrbacseN ﬁrﬁtﬁeehggtewma@,on
degdrimination bEpsLesdsing dniifbdidaandCmil BRaljEs)i anadtatdorBlLisien.
(wth 95% confi dence intervals): Geomet ri c nean
titres (GUIs) of serum H antibodies with 95%
Tmcmndiemnmlentwuvmﬂ@er(zawmﬁhé HUerﬂMdJsﬁ@&imlé%ﬁfdyn%td on
CO&%‘% glgg\?/%ﬁaﬁ g"@%&g%’ﬁa&%ﬂ# %%0@d gl?cs @gg)alfgctfred by GlaxoSmithKline
BiGegioglsot ection rates*** with 95% C at day 2 1 Serum
NI anti body GMIs' (with 95% confidence intervals) at
all tinmepoints. Seroconversion rate defined as the
lllger daetigpecarhiposition and adwiinistratien {Tablegpt a 4-fol d

11l.2.1. Vaccine preparation

AS03 adjuvanted influenza vaccine

The ASO03-adjuvanted influenza vaccine candidate is a 2 components vaccine consisting
of a concentrated trivalent inactivated split virion antigens presented in a type | glass vial
(835 pl) (antigen container) and of a pre-filled type | glass syringe containing the SB62
emulsion (335 wl) (adjuvant container). At the time of injection, the content of the antigen
container is removed from the with the help of the SB62 emulsion pre-filled syringe,
followed by gently mixing of the syringe. Mixing of the SB62 emulsion with the vaccine
antigens reconstitute the AS03 adjuvant. Prior to injection, the used needle is replaced by

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

One dose of the reconstituted AS03-adjuvanted influenza vaccine corresponds to 0.5 ml,
contains 15 pg HA of each influenza virus strain as in the registered Fluarix™/o-Rix®
vaccine and contains 10.68 mg squalene, 11.86 mg DL-alpha tocopherol, and 4.85 mg

polysorbate 80 (Tween 80).
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increase in serumH titres on day 2 1 conpared to day

0, for each vaccine strain. **Conversion factor
walefosnedoas the fold increase in serum H GVISPOIERZY6/®2836

1 conpared to day 0, for each vaccine strain. ***

Protection rate defined as the percentage of vacci nees

with a serumH titre =40 after vaccination (for each
Preparatiore strain) that usually is accept ed as indicating

BBy 59 DS B 5 A e, g mar

stepls: cyt oki ne- positive CD4/CD8 cells per 106 in
different tests. Each test quantifies the response of
CD4/CD8 T cell to: Peptide Influenza (pf) antigen (the
1) praseiuksdiom aif uthe  trivaleiir figalnbwit withese adjuvageasd TE@dgSint he antigen
co | ven/explained Split Influenza (sf) antigen
6@ € Influenza (W) antigen. Derived vari abl es:
Theelolusngsy ofcthe ithige anonavakent bulks dtré basazhbn @hﬁ Blhl cftﬁ‘ﬁent measured in

%ﬁ&al%gﬁrgﬁqg% th% NE@%{ gtlgﬁ or? ﬁ\%’u% Y @Srtng
Copeertatechghasphate é)SIfferIed-sallrmlmm ptehmixtuwbokweeq g@m&tbnhé Ir1 00 and
oc-tg ed#}ﬁlﬁ?‘?)gel'kg #ﬁiﬁger g%jﬁ'ﬁ@ in water ordpjsa% ﬁB g%gé) gangentrated
mohmdka(ﬂflraanatl\lwr Calgtiofta nfstfdlrtAﬂDar@D@Land Ethdgn BlSll?an@dgng are
ey ot s Rs P B P R e i nb ey oo Pagerd0 *Trton x.
100 F eatbowpttery hgdpgeh Bacdintd e@mnlsh @Jlavr ?agﬁer ﬁG]e,\g “ﬁ‘é‘py.%ﬁ?@g KCl, 8.1

cul ate
g RGBT S VRO 5L Fo Tt 29 s 150 o 200
ughﬂ@c—ﬁcdphe@ﬁ?@’bgeﬂsm&ﬁi&t 8'1& bRRr ((MVR)a Mal BSHHehBhtioH #%0 g HA

|I fr and 2 1. Conversion factors
of Astas br ol o Eiaighe RaURK G5 HouifalA ooy 280 dgueder final bulk) and
70 gigfHAGICB 8Baih [1€7.5 @l GV IERERIPT2508 GivARABTIAA BLIK] BEBWn addition of
qj‘gast a4fomd @greaseln ser%?n titres OE% Qe%ual

ea%ﬂlﬁgp\éader} d)uh%‘);he) mixture is stirred for 10 mlnutes at room temperature After
addition of the last monovalent bulk and 15 minutes of stirring, the pH is checked and
adjusted to 7.2 = 0.1 with HCI or NaOH.

The trivalent final bulk of antigens is aseptically filled into 3-ml sterile Type | glass vials.

Each vial contains a 34 % volume overage (335 pl total volume).

2) Preparation of the SB62 emulsion sterile bulk and filling in the adjuvant container.
* Adueous phase: while stirring, 902 ml of Tween 80 is mixed with 44105 ml of PBS-
mod buffer (pH = 6.8 after adjustment with HCI).
 QOil phase: while stirring, 2550 ml of squalene is added to 2550 ml of o-tocopherol.

» Mixing of the agueous and oil phases: while stirring, 5000 ml of oil phase (1/10

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

» Emulsification: the resulting mixture is subjected to shear, impact and cavitation

forces in the interaction chamber of a microfluidizer (15000 PSI — 8 cycles) to
produce submicron droplets (dlstrlbutlon between 100 and 200 nm) The resulting
pH is between 6.8 + 0.1.
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mdrléﬂieﬁl@' Ib@r%lt of Pgbq@éoﬂs%%??cig@%lfbﬁ equal to 0.05 were

consi dered as statl stical ni f'i cant . Exanple Il -
Therf@gbwmMﬁloa@ath@r%ﬁt‘e?cqr@wﬁ@aﬁ aﬁqfoklﬁwa he oil in water

enmul si on and adj uvant fornul ati ons Unl ess ot herw se

stated, the oil/water enulsion used in the subsequent

ﬁples S conposed an organlc phase made of 2 oils

TwaER®g: tocopiherary g ua| of% 4 mgAAd_an aqueous phase
of PBS cont ai ni g T\Me n as e sifyilng agent.
SorpleBe: ot her wi se & alvvd, the42b$ mgiml watler emul si on

T ' rrotatg g sed i bsgquent exanpl es
amgaﬁaggebg onpr iséf ‘r‘{q the fal H‘%mlgll i n water
P8%amedon conponent (fi nal concentratl ons given): 2.5%
:N%[mi ene—(viv), 2 5%al pilcl'l.fé..l ptyerot—v/v), 0.9%
pol Yoxyet hyl ene |sorbi tan nonool eate (v/lv) (Tween 80),
3 WO 95/17210.{ Thi s emnul s|i288 m\er med |[ASO3 in the

—WFWM" ptepared—as—Fal | oned as a
twi-10'd concentfrate. 11.1 Crgll My atidn of emul sion
e
£

1
%@POM 1. 1 Lab-scal e pr pa‘ramMn Tween 80 is
hiyf f

ol ad cnhAat n

g-ssetved—+na—phosphate ef aHre(PBS) to give a
P59 sol ution in thhe PBS. To p¢§\7‘l0(?g 100m two-fold
concentrate enul sion 5g of DL al pha tocopherol and 5mi

T@@@ﬁ@&%@%’%?w lqutnei)sf Ig%ntegse‘rﬁﬂéal yhfﬁlgg Lﬂ%'c? |1¥25-r%9g’3eri|%nype | glass

syringes. Each syringe contains a 34 % volume overage (335 pl total volume).

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

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

111.2.2. Vaccine composition (Table 6) and administration

Table 6

Vaccine Formulation Group
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€as econds. The fi nal
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80- 1 8 % (v/v) 1%@%&%@3@@%@@&) % {viv) 4R 8
ng/ M ; a- tocopherol 5 % (v/iv) 47.5 mg/ m ; PBS— nod:
Thé‘@gécnﬂ%]wwadmlstgre%anml\t/‘léuéﬁﬂ%l‘l?@fi’rthé d'e‘ﬂtoiaﬂ\(’e IK{T%P% ron3dominant
asur e’ of ai et siz
arrayﬁam\@cpln@@ﬁ WeEn OPERVery clppely for gt H??%o@?cg]”aﬁesl"h‘%' pparopriate

meical B8aticRiIPaRAly ‘éf/altab% i dasd/PR! RS ahéprgﬂékﬂé méatgion following the
according to the follow ng procedure an nder the

admlf’ftfﬁnpﬂef\é%@ﬁ@ﬁr mental conditions. The droplet size
neasure is given as an intensity neasure and expressed
z average measured by PCS. 11.2.2. Sanple

“'ﬁfeﬁV%!PBH“ST'E'@"?%'é@urenents have been perforned on
the oil-in-water emul sion adjuvant: SB62

A total of 148 subjects were enrolled in this study: 49 subjects in the FIUAS03 group, 49

subjects in the Fluarix group and 50 subjects in the 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.

l.5. Immunogenicity results
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HI Geometric mean titres (GMT)

The GMTs for HI antibodies with 95% Cl are shown in Table 7 (GMT for anti-Hi antibody).
Pre -vaccination GMTs of antibodies for all vaccine strains were within the same range in
the three groups. After vaccination, anti-haemagglutinin antibody levels increased
significantly. Post vaccination, there was a trend for higher GMTs of HI antibody for all
three vaccine strains in the FIuAS03 and Fluarix groups although there was some overlap
of 95% CI between the Fluarix group and the FIuWVV group.

Table 7
Antibody Group Timing N | GMT
Value 95% CI
LL UL
A/New FIUAS03 | Pre 49 |25.6 17.3 37.9
Caledonia | Fuarix Pl(day21) |49 |317.7 219.1 460.7
’ FIUWVV | Pre 49 | 26.3 18.1 38.4
Pl(day21) |49 |358.5 244.2 526.4
Pre 50 | 19.7 13.6 28.6
Pl(day21) |50 |138.2 90.3 211.7
A/Panama | FIuAS03 | Pre 49 |52.3 35.4 77.4
Fuarix | Pl(day21) |49 |366.1 2645 506.6
40.9 59.5
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Table 2 (* ) Prepared as follows : Water for
i njection, PBS 10x concentrated , 250m of SB62
wepwbaowam and 25ng of MPL are m xed toget her tRCT/EPING6/@2836

final volume of 280m . The z-average di aneter (ZAD)
b appunt—of—ight scattered hy

: H : [ PN | AT—t
Zi’iéﬁ Isr'gf ”\ZZ P{%I es i he2%ehpl e. Tlasst val e "\[32;“3-6
rel ated{to a nonBidal@l) aud yjsimg of the |g@BpRl e and 7-§5
mai nl'y psed for|pgproduci &j |i {as dur posesg fhe golAde.

[ ight: it

ate (00 05 2 IBapn dfapeet Tered | 1]

COTTESPD .lU 170 aS—ot !uun.u??.s, Ped X
B/pol ydi SJEF‘?‘ISP? I?"Eﬁ’ly) i nd®¥x [is tHePw dtjHIdF t he39.8
ShangdencbFuaix ~ ThPKday1h |ddomgri¥lirehl ess reasier e 0fia4be

di stri buFluan/\br ppg@ness. |Gant i@.(?n:jdaut Bt ca?ngb_ glog)

Two ot her SB62 o) ofpl d conceptrate

have begn made %‘%@ss@ a‘%\%prdi ng tag?iqe p ge®dur e

expl ai npd above| Wit h t hg 3%I|I"6W ng m neR0.8 49.3

nodi fichtions: Sdifday81)ers® rd8S® ed i nfdsa2pl aspazo

N = pyaberofybiestswilravatiabdd kesiills at two dil utions
95ebebler AP eantidenep iniemalabl spoiveaLinitoUnt= Ugder Lingit ues:
MINAHO: Minnwobbgiumr the Zet asi zer 3000HS, the same
P PEypCeipRiionat Bay@sed in the above exanple. Results
Pﬁ%&%ﬁ’émﬁcﬁinm&@yﬂabl e 3 "-" when the obtained
val ues were not coherent. A schenatic representation

f tdsisRr€igaU LS AT - 1 for fornulation
") Doy OerEigh elctors: of AL BnfibSd. Ries, KespBigfieton Tates and
serpcpnyeisian ratesy(coxrelates far [otectionvie handinymet er of | ess

i sity. 11.2.5. Overall Conclusion
Regs“g%rzhrgg%ﬁﬁﬁﬂg??{%ﬁéﬂgg neasured at different dilutions

TheicpRvarsign faatrs represenidhe fgid B008I4S iarsdrunvill GNITS &dr each vaccine
S oy P hE RUIE T soeligh M bedraB gt o 108
acqRENGiodhe MirussEtain am ihevaties Tins copveisiondactol iamrgely

supakigtol th& 10 18R il %Wréqﬂfréd‘ﬁyﬁ\% Iﬁ]‘ro;ge%% l&jdtkgrhl]eg.n on

Thet Qgrogfg%c?igrg raptgs!' %glressre)r?trtﬁcla tp?/o'portion of subjects with a serum HI titre 240 on
day 21. At the outset of the study, half of the subjects (range 34.0% -69.4%) in all groups
had protective levels of antibodies for all strains At day 21, the seroprotection rates in the
three groups ranged from 88.0% to 100% for the different virus strains. In terms of
protection, this means that more than 88% of the subjects had a serum HI 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 HlI 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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I1.3. Preparation of ASO3 conprising MPL 11.3.1 .
Preparation of MPL liquid suspension The MPL (as used

wo booeaghiout the document it is an abbrevi ati onP€DEP2006/002836

dfrom MRl (r) lyaphilijzed
powder. MPL |iquid b%lSerbwoaectlom.b Seesvurwetsion dd Conversion
(around 1 ng/ M) aqu¢ous qu,@perslan of bLfie raw

3D-MPL, i.e. 3-Cdeacyl ated nonophosphoryl lipid A)

factor

LEN 1S, Ieady-10-TISE | Ol vVdCCLIIE ol
B Staitlarg D60 Veard) 1™ ooty o v open B ot i dn of > 20

uvarl T

t Btraiftsepar Sroup_prNcbss% [95%GCIEN | n_Bb [p5%CIP. FJr GRIR [95%Cl]

Avaxi e EeAses 10491 de9isobo b HUieS. 21k e ST AHAIZLTPB 21.0]
Cfedid | SRR I "ug I BB PP S T s 0 s 0292

U

suspend 1 il WMV b oGRib r88.0\[A&e-86.5F lor 52 [8eias]] 7.0 [4.0-12.2]

AlesagaacyFLASOY | big| aggnegates7by Beatupe-dd5q9r M 4.0-11.6
treatgman ) - reduce the part@t‘[gds] Si ze b[etvveené]JOgBdn[m ]

HENSp S nrafil+ar +h
A3

and 200 nm 'Uy. neroffu-tzat+oh —PrEerer—the
pr epar at iLGhaER o] A3 | RIL.&I80.49%7) | | 66:3 [60i4t78.3] | 7.2 [4.7-11.3]

0. 8/ 0. 65MFiL-WaVet | 5| f90.0 ks.2-0&71r e BBIvaH 1 8rV0R0] | 098T3.9-10.4]

iz crof | ui disat] on
Sh%&gg%ggl agqueous—dibpersionl QA8 particle sizd
snal | er {Flarig00| A | IBE[86RLIY.FI0phi6bidZB46@NKI4r 10.5 [6.5-16.5]
di sper sedlFluwwat Brs5d ProoldizZ8SLdeXR || N5810955. 52, 91T 811} $6-10.3]

gyenper at l;g@é@% Oky pn P1H6‘b;[92.9-' fégg}ﬂ[§§f§5qsﬁﬂz“%‘j{6aﬁ%-18.6]

NEQ téﬁﬁjrﬂ%rléyél{!]ﬂéedéjbp ST O, rie SusSPefstofir—rret
at

under goes rmal treatment under stirring. After
cooling to roomtenperature, the mcrofluidization

InRbAERSfH:S Started in order to decrease the particle

size. Mcrofluidization is conducted using
MPestombcinationsthappaass trend/ick Gigher GWTe@hHI Bkgbbsl Yor all three

' ' . ' ' th h i cr of | ul di zati on
e 1 1R SR S o Audh Her e S5 Sveriap o
n¥%fioril ipetwasnarthe Gluapagmagesd thwRbwan/\ogroay.cl es: Em n) .

T e i 3 s e and
mexsineeThis conversidefaaivd id IaRyetli SPBFGH 1O the/2b YO8 inctdhsd in GMT

gli ven cg%{h rrlt at a lgclm,v,en pressure, the resulting

f1eOW"s QREAD AUt

§%he i nteracti on chanber to

: t; | | bGYl 9%
o, eI BN Sl P S & 00 o
i ‘.?he é’f‘f ET YU SERa T higdate is largaly suneripyipdhesergprotection rate of 60%
ot ] v § ¢ . Ll . FEiciency is
ol ARG 80 yers RFodudich, ) i E2tdREn s
pindkie skidygthe isecomyersion saté wasgreaterbisdrchoos ¢or the three groups.

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

1.5.1.2 Neutralising antibody titers

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

e

a

Iderly, the serum antibody responses to the neutralising antigens was assessed. Results
re 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)). 7
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another. The tinme required for 1 cycle is calculated

on basis of the flowrate. The flowrate to be
w@oemsilolaped is the flow rate neasured w th watRCT/EP2006/002836

injection just before introduction of MPL into the

TR Bt aBPy Seaiet Gt e afiebeb siaiR vt piasured in pre-
and post-ithualsghiort Sera aThEaioléWIRg péfﬂaamettermei’éee@tedmh@d .obtai n

Gl ) B i S oS b Lol

intenyallsQ%%S)l)t;haana@aﬂt\mdcnaamf di ngl y. Mni rrum armunt of
estope m ) _.are descri bed for
» G Borbiin 2565 B 028 91l £ EelinetE it pesSSiage ofaocinees
with @t asbardtfoltl indreasecihddl titres fonrday 2 1dsingFaméd) &0ddyy0,tiBeeach vaccine
str%i sult of a particle size neasurenent perforned after
ﬁﬁn cycles. A particle size limt (dlinm is defined,
based on historical data. The nmeasurenment is realized
Tag%ogohoton correl ation spectroscopy (PCS) technique,

d is expressed as an uninodal result (ZavVQ age) -
Antibedy t hi s | i thquptTiming’ ¢Mof [buigli/Dit i on ca st opped
after nmn cydgl es. |Above |thils- i m t|95%CLr ofValued|98%tClon
is continued Until |satisflact|oryksi zid- r @lucti on |L& UL
AONEW i GAIEDONIA fraxi 'ﬁEagcﬁ%e :(ﬁﬁ &B.a5.98/7f 10RE| 77.6| 146.6

|46
filtration doefg_ not{P¥RA a%% i@?ZF@Pg aif@% Ggg'; 1?23-2
m cr of | ui di zat|f on, [ Dr At
to +8C gi/va: tzi ng trag:é 1? qﬂg ggg gg t1i°§rg zﬂ%gs 6Ag§e14065
m cr of | ui di zat|I on, M@ﬁil E§

é 8 120.8
| uiai zatji o 4 d| 8o, 1'0670 Ayt ré71 2| 519.6
ABKEAMA O TN g¢tio PRE"'UIJ
0.22mm filter jundenpy @;?

@

sPe
o T ‘Poo'd lob 9T08.of THoRTItE580] 041.1
ter | ¥ qﬁé DY60.0[ 88 7f 1008 20YE'8| 1438.4| 2816.5
concentration gs 1 490. (991 16b.02 02.a000000) .72V Bl 358.4| 952.6
Prepar ati on of ASO\Hl\EF%tI) adt) uxmmcmcb vazcion®| 1507 V) |abs.s| 2261.5
approach To the AS waditmnﬁoimmae 190.0| NPR.0| 2109.3| 640.6
added at _a final cqfidea) q50 |66 | #10.0)8R.QL10A.01 (B7AAH 788 2)1(295.0
BRFANGIRNAe dqse. ﬁ%ﬁ 0 [4%1189 ¢ ﬂt*?— {78@| ( BB16. 48.8| ~ 35.0

when one fol d [conce { ¢ 3| §98pF22R] XiBlle 3342
en o ol e ) b W e 18
EPSGNEOGE | S gdded;, @ *'la ‘%é My gol | 'g 34| 48.4
quantities take intemas@Emt|sé el bEE0RAE HH%E” 626N 168.0
GP&JFJ ﬂ‘PIdJ@dbéﬁ‘aesrﬁ&ﬂd aﬁlozﬁ%n ‘P—'J ha target fimar

VFLAYd Rihe Hiu m Tween 80, 110rrg/rr1 Triton
ér - vV ERccet er 5 min stirring, 15ng of
ﬁa-cllihmmrldﬂ§lﬁ13jé’ct§9\ﬁtﬁ'a0al%fcﬂe' rRt@fsest (for exanple strain
héd SinlimbBBhErcamtBgdof dubfectd aSiitkAlitrin tieVepeBifibd Vafe! Ne)
95% G1dcsad, chrfldRhcd rtdFid); Bt L LbwB9Limit; UL = Upper Limit
PRE = Pre-vaccination at Day 0

P1(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 |118.4 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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250 m of SB62 enulsion is added and then 25ng or 50ny

of MPL. A schenatic representation of the preparation
Wee@eeeE0$ s given in Figure 3. The final conmpoBCT/ERIN06602836

ASO03 conprising MPL per human dose is given the Table

4. Table 4*PBS nod 10x 49ncent gt ed pH 6 8[ = KH2PO4 675

Na2HPOS, mE KGL-HOl [EWPL i £Fei t her g %42 rrg'52.8 l

‘0‘ PEOY i

: l i s
G’reﬁﬁénﬁav 2 %SL .3 dﬂ'xﬁﬁj&"éﬁ DERI024AE) 2K GANG B vBE

ﬁ F&ach . mxngfoId
g'ﬁ F' darn aratlon with t b
n ASQ, 'u- .. W{ e @ngﬂd ZV%MIOQ_ rgg% avala e.
h|s |nstance it is

9®'= déYsaPn/
zzzgﬁgéﬁsﬁvanoc e et or the

) Forrrul ation of the trivalent final bulk
%(hﬁ%(ﬁ'p%n? %at ed) wi thout adjuvant and filling in the
. Fahtheg@ﬁe yaeningsnet degr)21paspmpa¢teamnoﬁtetdﬂeoe\S@f@wElmed for both
{
A SR TR sip ST RE ERPRISG IR I8 1 biebrerghoups Tanged from o2
o H¥¥%rul ation of the trivalent final bul k without

h
* POSNAYERMIG held ot Eiohllch) Tndlieetli od B 21 5o T e tese
groMps.dipwaet, theyasvasealtrend tadighen GiWisl of meutallsingariti®bdy fr all three

ol u 0
i R0 BSOS 00f5 Ui T <  rva
SOIRe eVeraptal |9§%)£| blamf@en B Fluarix tgeoupXanditi® FAavdvV group.

in wate
o ORSBE U, USEL AR AT i B vor
eSS@aP%'N@\qNa' 'nmel\léwe\gmllms B/ Ji angsu) are then

In a‘llugff I e egulfg \l\/«%ﬁfe%nélgtegg\ﬁltﬁ %%Q% h{é%e%r}%ﬁ thaetanalySIS performed

allne

forﬁm!d&iw ininaniibodiesr succi nate solution (pH 7.4, 137
m\/l NaCl , 2Ly7 mM KCl, 8.1 mM Na2HPO4, 1.47 nmM KH2PO4,

/m Tween 80, 150 ng/m Triton X-100 and 130
’”%ﬁm a- Newap¥ridase (Nl aoiioay $tecsi nat e) i n order to

In didetQo Beftér"lﬁﬁlaga“cfé?fés M @rﬁrﬁ@ﬂe Rk gh%fa[%; mﬁg?nza Wocihatin i the elderly

ri va
pop{uatlon the serum antlbody responses to the neuraminidase antigens was assessed.

Similarly to the HI antibody titre, the following endpoints were determined:
o GMT (taking the anti-log of the mean of the log titre transformations)
e Seroconversion rate defined as the percentage of vaccinees with at least a 4-fold
increase in Hl titres on day 21 compared to day 0, for each vaccine strain.

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

Table 11
Antibody Group Timing |N GMT 95%ClI
LL UL
A/New Caledonia |[FIUAS03 PRE 49 77.8 61.8 [97.9-
PI(D21) [48 270.0 212.9 |342.3
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bulk (15 ng HA A strain /380 m trivalent final bulk)

and 46 ng HA of B strain (17.5 ng HA/ B strain /380 ni
wao eiosabmEme final bul k). Between addition of eakdlI/EP2006/002836
nonoval ent bul k, the mixture is stirred for 10-30
mnputes at roomtenperature. After addition of the
| ast nonoval efffuaixl k anBRE5- 3049 nut es [BA8stirrilegs [93.6
the pHis checked and aBj(B81kd4%0 7.2 [BM921 with [1R0.0 ¢326.5
NaOH. The tri|[FAVéMY fi lBREbul K50f anti ¢@me is |53.8 [83.0
aseptically filled intdPBD&ll) 95@ril e Ty1H®.2 (Ph.1228 |306.4
AjPasamai al s. [EAASO3i al |PBEt ai N49 a vol u@s.8f 470 (28.5 |48.7
(380 mM + 90 p__overfil|P)D2)) Ra&par at i ¢gt66c8 ASO3124R. [196.9

adj uvant bul kiFuadixfi || i|RRE n t/#h@ adj uvgdi.2cont ai|2&6. |45.8
The adj uvant AS03/ MPL i[RlI(pet¢pgded by m|1d3dg of t|1ep.9 [177.3
conponent s: ¥vul si|[PRE( net|b@d i n sez4.6on 11.{18.2) |32.4

and MPL (nethpd in sect|Ptbp21)1.(891). One¢78.9l d 59.4 |104.7
B/Shaguongt ed Soad (pgPegar ed4dy dil utl4mg 10 x [36.5 [59.9
concentrated PBS nod i nPkBRey [A®@r injeq20dom) w t|1665BG266.7
bul k and MPL |Fluguixd bul[RR& 1 [ag/ . Mps.concent|smBi ¢60.1
wi Il be deterpm ned so apl(Da1y dagh a fi neda.zont erntomd [177.3
bet ween 10 to|FRWYY, sSUuPR&bly |sgpound 2 |4g1g per flzaal [64.7
human vacci ne| dose. ThepnDgtyr(goi s stifraxb for 31@07 [161.6
FRABO Flualactine (DFIEWEBA18) HixewitldAS08 AGjuRant! (B621)24aBEd T O
Fhuzix: Plulabéind(1866%B¢4)0. 05 o r 0.5 M/ HC (0.03 Mo r
FLVBVY) FluAT ¥ vaednes Usbiapy i ng for 5- 30 minutes at
PREXPicevHehation, @1(D2¢)-Dy 21 podtvasdigdtiohi sed by
5  d5RdQIl Bl iadd ULhE osmltonfidbnéd intBivak ek Bed uSeidite | nert
gas (nitrogen) flushing is performed to produce inert
Tabff space in the filled containers during mnimm 1l
mnute, The sterile ASQO3+MPL adjuvant is stored at
Agtilgglyunt i | as¢@rdupal f[NI | i ng [Responde?S- ml steril e
Type | (Ph. Euf.) glasq syrindes. Each|%yringe|95% Cl
contains a vol ine overdge of 80 ml (320 ml + 8¢ Lni UL
ANewf Calegoniart  {HeAS03re 68 i nj g2Fi on, tﬁ.tonteﬁlébf 66.7

the prefilled s$huarixge qént ai nij2d t he a@gU¥ant 3.4 63.7
injected into fHeWWVal |[#%at cah8 ai ns t hi#6.ZonceiR3sht ed|51.7
APanament i nactflvabed qpBit vi|27 on antigfehs. Afdled 70.5
m xi ng the contduarix s wt@ hdrayeBinto t6.8yri ngR.and [61.7
the needle is nEHpWaded B9 a n |2htranus¢df.@r negB.&. |57.8
BiShadgdomgof t heFluA8ahst|d#8 ut ed [2¢he AS25{&P uvan{3SR 68.6
i nfl uenza candilldaarx vagé® ne cq23 espond$a® 0. 7|35 61.7
11. 4. Prepar atifdoWMV i i@ nogeni® conpo$3x.7ons |19.9 47.5
FloAR03: Flungcaine i(DFILWESAI®) anit wilfe ASA8 ddjupamntgDaR132408), Fluarix: Flu
vancing (18884Ba)t Eluvenrivil Bu WA/ vaceined DFbU59AR)t he SB62
10 Nereuhemioar ab Suldjéctd with betiuere andl postevaztingtiorc essalb acaiableah e€l number
of pdsponders! uenza anti gen
% = Proportion of responders (n/N x 100).
95% Cl = exact 95% confidence interval; LL = lower limit, UL = upper limit

15  The main findings are:

e Higher value of the GMT and seroconversion rates were observed for hemagglutinin
than for neuraminidase.
¢ 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
20 significantly. As for the HI ’antibody titres, post vaccination, there was a frend for
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Fluarix(tm) (15 ng HA per strain) was added and
En'xed. Thi s was conbi ned, when appropriate, with 50

worggoaiioaadd MPL to give the final formul ati on. BXERPP®06/002836

III - Cinical trial in an elderly population aged

h_ a.va ne contalnln
P HiEhe oS B Ao ik B PG v 8 T 03 and Fluarix
msqyp@ aﬁnmugnmgre Aaplsame dverlapeies% EnBemiesh thestiLahi 38 and the
cpp 8% bn an el derly popul ati on aged over 65 years
4 00371 i order to evaluate the reactogenicity and

. t Regarmmgmm@ww%rtvﬁrsﬁb‘n ﬁe@x&%ﬂélhﬂt@zﬁac‘m&% grgﬂeg Ifé’r%éjﬁnlrée e strains were
vaccCl ne co
SR B IE e s wiTonbe three girsins
Ourmesulth smag dhatthieaitiy, em@myt VaRbingleBn &lsBay b&&Hét%ﬂu%hPé‘E&eloped

|1 di at ed i nmune™respons
aoBrBes Lodhblies o fediaidhsec o ionas Whakeier db aniieray saceine.

Homfever, thentesponsectd e redfrfinkibs@ bhfibnok 1606 H95 ?hé)f'esﬁgnse to the
heMa 51 ﬁ}%g nted vaccine or a W vacci ne. Fluarix
© g Hoed ey eineference 111.1. Study design Three .

groups of subjects in parallel received the follow ng

tranuscul ar | one group of 50 subjects
Illé’ﬁcﬁﬂeﬁﬁaﬂ i %/he reconstituted and adj uvant ed

SV i nfluenza VaCCI ne (Fl uASOS) one group of f5|0uenza
e virus in

o S ot b o o
prooinee tl.e&d:[MOlfﬂ'NEraIm(ataﬁd IFﬁly H@cdulated mﬁlﬁﬁﬁéﬂ%orresgonding antigen.

Yageinat i sched o one injection of uen
Cops @' AptigenshEC '5?5 @m & celis sasche enumerated-bydiow
cytannatrytullewmg cdﬁ\yenﬁoﬂalGrfﬂnuﬁ@ﬂuobégéﬁn&ﬂbﬁélmdﬁtdemﬂar Menot pe as

nati on, . determ nation neutr al

weff Q% I"g%g%("é‘ga?tcgth %ﬁ/PrOQH%H%slnstPe BFﬂﬁegﬁjw &élngnlasva@nlne antigen

as Whitas peptidias detivédviedn Becki infludnB4 brstdig %eY@G&a'a*h% antigen to
IS a comercl a

resnle s RN .l onesule s Bli?é&ntﬁﬁdowﬁmﬁ%and &8 T-cel
respyns@liaaldes 1Bk idle Bi ol ogicals. I11.2. Vaccine
conmposition and admi nistration (Table 5) 111.2.1 .
Vacci ne preparation ASO3 adjuvanted influenza vaccine
Tabied3 ASO Antijenspeciitc CD4 eIk Fosnebs BxSiaBSbdIHRS cbffs Brdiiucing
conponeratsleasicwoaliffeent syidkines: Descriptive Statistics on PRE and
POST for CD40L/IL2/TNF-o/IFN-y (Total vaccinated cohort)

Time N

Secretion Antigen Gr point Mean SD Min
Peptide 1 Day 0 44 33.50 139.026 1.00
Influenza
1 Day 21 45 58.40 132.664 1.00
2 Day 0 42 92.10 368.790 1.00
2 Day 21 44 88.36 272.528 1.00
3 Day 0 45 80.13 284.316 1.00
3 Day 21 47 91.40 382.967 1.00
Split Influenza |1 Day 0 47/ 1901.66 1596.203| 102.00
CDA40L/IL2/IFNy/ 1 Day 21 48| 6163.75 4265.900] 773.00
TNFo in CD4 2 Day 0 45 2151.04 2622.594| 265.00
2 Day 21 49| 4150.73 3712.469| 328.00
3 Day 0 48| 1678.44 916.329| 142.00
3 Day 21 50| 3374.60 1920.194| 449.00
Whole Influenza {1 Day 0 48| 3134.33 2568.369| 507.00
1 Day 21 47| 9332.04 6875.403] 1482.00
2 Day 0 47| 3050.85 2654.936| 486.00
2 Day 21 49] 6760.31 6788.258( 1852.00
3 Day 0 48| 2955.33 2019.233| 473.00
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of a concentrated trivalent inactivated split virion
antigens presented in a type | glass vial (335 m)

W@ a0vbi1game cont ai ner) and of a pre-filled type PCOERPNS6/002836
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the—helpof the SBE2 emulsion pre-filled syringe,

th
LA SLE] L A~

foll owed by gen Iy 1 xi g of the syringe. M xing of |Kruskall
Serreim6 2JAntigdnsi [0Gr ngﬁ tlhe aracci mediant i gess Max | “Wallis

reconstiltute the AS dj uvant.| Prior |[to inj (=cti on, | test(P-
nnnnnnn 4|Va|UE)

the useqpaagsl g71 3 Hgced—yran—Rtrands
and the Mﬁféﬂ:ﬂ@ |1$ ggﬁ?ected 1;%0 500 W 4}’déj)se 1(');1?0b he
reconstiftuted AS03pagzuvant edod|nfl ueghta Vel N€733.00
correspgnds to |9. 3Dago qontal.ow 15 Tap| HA £ 00Ea8483.00] 0.7631
i nfluenga virug2st/Pay2i as i m.adie regost eradxcko| 1740.00
Fl uari x({t m / oc-{& ¥D&wQ vaccine and 1cant aias00[01958.000
squal en 11. 863 mDEy 213] pha t@copheakdl , aa3dod. 3H 5100
eg‘l‘d‘_?ork%'yl'iéeﬁgao Tear ggé 9%7&9ar ét@ﬁOgMi) Tfﬁ;ﬂ)B.Oo 9514.00]
ut act af the -adj uyant e nfl uenza vacc| ne
HEN 0% 4503 58 || 2634609] 3132408

.’;%%ﬁ‘sf‘gu"% Eg{g oo Gy 1 hégjoggﬂ%@@ B8 400] [33980p 0.0002
e antiygen co 1 t tF -

monoval egt bul Lgdi%g}gqas:egggﬁgi ,oﬁgérgﬁ @2@3 8ed
in each Wﬁ@@valemwiju K PR739.00 02298%0 ) oore

—=d

on a t aflgiienzeol|u of 800 m . Concentfate phospﬁ'a?e

buf fered sal i ngl anidhye1pl e4od1xdolr e523foo| WawiB.0802025 blon
X-100 and a-togdp hy dtdogen 2081 @ohat®B1abE1 1hok.od|e 00.0040
in watef for if aydi. | TR%/3td9r e4620 @AL eTa3Aane4h173.00
rmnobul ks (str'ﬁ n [2eyNew| CH2IdOni 2668.50| s841aisn| AJ5Pa0E M
wm ¢ o yfdng 2T459;90n #316:90k | 508 9] 22968.00
rql{'?t e %‘$ VaseINg F'l‘i‘@”f@ﬁé@b%hw@ BEPB édisantal i ne /
ar'xf#t’%‘??'% F'E{QTO‘ a-t ocopheryl hydrogen
g’&‘@ e YoRY 4. 137 nM NaCl, 2.7 nMKCl,
t’g '1r KMmowm Mpanwg/ . Tween 80,
?Wa )@'rﬂ%‘aﬁﬁlﬁj 200 ngy/ m a-tocopheryl
8%‘ r°f av Allle tesEts 0 have a fi nal
&éﬁ t OlpaIgMeNicsirpeadise) je testlocatfon difference
DR SUNGL FPW&FS%WW A HeRyonaups at Bay &l.n /250
trivalent final bulk) and 70 ng HA of B strain (17.5
Tahlg 14 B\ndigesrspecifBOCh# Tredlhrsispansés epresseckinto Bels\pRstucing
addi t i ot deastzlie diffesent! eytokinesk Destiplivex Statistics on difference
sti rr ed bedveamPREANdROST (‘Totatvaesipatedtashert) Af t er

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
CD40L/IFN-y/TNF- 3 45 -50.73| 256.596 -1664.00
o in CD4 Split Influenza |1 47 | 4307.02| 4468.828 -8161.00
2 45 1982.93| 3802.332 -14318.0
3 48 | 1555.90| 1596.216 -526.00
Whole 1 47 | 6197.98| 7220.765 -11763.0
Influenza
2 47 | 3791.34| 5820.894 -2128.00
3 48 | 2535.98| 3966.345 -4766.00
Peptide 1 42 -15.95| 215.710 -451.00
Influenza
2 4 50.83| 264.370 -614.00
CDA40L/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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addition of the | ast npnoval ent bul k and 15 m nutes of
the pH is checked and adjusted to 7.2 0.1

stirring,
WQOWG0k/164TH9

or

NaCH. The trival ent final
is aseptically filled into 3-m sterile Type |

bul k of PENEP2PE61802836
al ass

Vi al containg a 3 vol une overaqe (33
ml|* 1'% ). 2) Preparat| é of” gﬂ Eggg 9@l si 69?800
sferile bulk o,e......g1... Lég uj1' 3 A% ney ~1094.00
Aqueous phase:||iMMdl-g stirring,” 902 ﬁ“lw% ¥l o 264100
mixed wi th 44105 m of PBSnod bufif afte
agj ustnent witlh HCl). Qal phage &Zﬁgiﬂﬁgggfng 2% :88
m of squalene is added to 2550 nmi of a-tocopherot-
Ad—ne—of the aque\_ 1d oil phﬂQPQ while tirri ne
Sagetioh ,’gntgzp ohad@roupfy @1 Jr Medign [o03 o [ Max | P-value
”anSfe”lﬁ?ﬁné% 45007 i |of %80eous PPlse PO 04300k 0.0765
vol une). e mxtune isstihgpgd for 0.d0 m 606 4 dopom
comparRt yre.  Enul s3ficatigppglt he r@édl ti %0 Xﬁf&g i's
FURF-6.64 ©BhliOnfIERZT |1 | TPACIeaA06] CB%bd 60| BH34.60 G §‘5 do[ <0.0001
Che intefaction chamber |ofsogosn crbo.odli @57£460| ( géfq;g
PSI - 8 ¢ycles) to|®rodicassodin ansmsalr opseddd 7851.00
(di stribiWhas bet ween 10®1amd0[200009190 1TB@1.0GES5'IO|.0®E 0.0003
pH is betlditerzas. 8 (0.1 [Sterille filtration: {he SB62
emul sion|is steriliZded byl2f6.09/r at2B&H0Q hiB8RN| 838012R| nm
FerBrane gnd fho siidril e B03-00lem1P83-5 8300550y 18387.00
refriger @ 5N “cuphc chrtiBlrs at0W[to &-E 65540[ | .0932
I nert gas roger or argpn), is f hed D th e d=ad
wodoEnO] the SB62 emul si QRyEd naI WY %éitgg | nefY a7o 1
NE-gast ISReRR0s Al rtiTe gt e
g&en are SIE)1?tor the prepa a?i%bgg of 5Q)_ %ﬁ‘% S‘{gg}?.bogndomm
are givep_in volums. | h poagd|i ce, (ﬁd’ﬁ)untﬁ;(@\ eq1loghed
taki ng i [Wimleaccoun{1 t he| depsod|i es 4d.od hesd1@f €§04810F - 0.0851
Density (fflupB8 i s ¢onsi fdered ¢qual to|l. Thelfinal
conposi t|on of the|XSB62| dRif-&jon -263.505 f tdol 3743Dapl e
5 The stbri SB621%hul kl eA9i1-%l on 86.50hen189:08pt 1Q14I0DY

filled into 1.25-m sterile Type |

gl a

SS syringes.

Each syringe cont ains a 34 %vol une overage (335 m

T é\ vol upe % tenporaneous reconstitution of the
a adj 0 ﬂ 'zeap f'FP%TGg yesRanses expressed intgwels producing
i njectio Engngt aneiber ; gytokippar descnigtive cStatistics on
concentr ngm PRE and POST ('Total vaccinated cohort)
Secretion Antigen Group |N Mean SD Min
Peptide 1 44 10.09| 153.007 -815.00
Influenza
2 42 -29.40| 316.983 -1921.00
CD40L in CD4 3 45 -43.73| 251.146 -1629.00
Split Influenza |1 46 | 4266.20| 4470.807 -8093.00
2 45 2026.42| 3511.508 -11482.0
3 47 15612.34| 1576.133 -494.00
Whole 1 47 6071.96| 7118.132 -11691.0
Influenza
2 47 3764.64( 5740.762 -2114.00
3 48 2544.27( 3959.879 -4390.00
Peptide 1 44 -19.41 81.675 -370.00
Influenza
2 41 -3.98( 100.998 -399.00
CD40L in CD8 3 45 -5.56 64.666 -181.00
Split Influenza |1 43 39.53] 190.122 -438.00
2 44 27.61 91.173 -155.00
3 45 30.18| 191.326 -291.00
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- . 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
3 45 -27. . -639.
IFNy in CD4 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
47 2| 2445.38| 4030.694 -3018.00
48 2| 1535.48| 2456.915 -3670.00
Peptide 1 44 5 7.75] 146.412 -226.00
Influenza




2 1 conpared to day 0, for each vaccine strain.
Protection rates at day 2 1 defined as the percentage

wo@Roosacainees with a serumH titre 1: 40. [/ /PCBER2006/002836
Anti - hemaggl uti nin anti body response a) H Geonetric

mean titres (GMVIN The GMjs for H anti [ Lt h 95%
C are shown in Tab@e 7 I(II?EI\/IT for a%ti ﬁﬁéaﬁ??'ﬁ%ﬁy). -420.00
Pre -vaccj nation GMPs of [44ntfi bodi e f-69.8¢)| 121%.8t4i ne  -699.00
IRNyiRCD8  WBPR IMIdZE| 1L Ne [@8Ime T anges /T Hag ke BHEEES 470,00
groups. After vaccipatioas gnti-hagnaggsdlt iz5s Hag -4919.00
anti body |l evel s i nceasedssi|gni fi cgint byg1|Poss 157 -708.00
vacci nat i [dfolet her e Was a4tregnd Torg{hi ohes] 1edd§79T H 5510.00
anti body [frfvengd| t hree viaccijne strgins in the FI|uAS03
and Fl uarlfi x groups [8lt ho&%h therejaﬂ‘siﬁrﬂ?@ﬁzm ap 0f-9586.00
95% C—between the Bl yarlt roup Ad187@5| FESVRAI| gr oup1879.00
Tabl e 7N = nunber of subjects with available results
Séndficnl = [AhfigenonT 1 de MBS VA Medidn | t@ET TH ek 853
= Upper LlPeptile M N/ Nt& = M nigTg| . 50| 265,00 o.1|;:1
Prevacci niaflueppa at Day O [Pl (D21f ) = Posft - vaccijnati on [at
Day 2 1) |b) ConversRon flact-608] of aopol- H 2a06|i begdyoo
titres, deroprotectlgon rjat¢ nd se onver silon es
(correl attes_for pr ?F\(‘Ti On%lar‘(])6 urran{)'egesulé'éb ar eglﬁ&)
pr esent edSRhINfugsre (8. THel27880ker si64A00]ac1067.60|r GBP&:8M n€0.0001
the fold|increase ijp serjumobloo/GMT93{ 86| €a5hod2eEbd18
strain on day 2 1 @ nparedzféta day g The conversi on
IFNg@icps varies from(b. 1 tlo 1308 aclet8|nd {594 h&0%-0q)s
strai n an@helte vacdi ne. |TH618.0ejon\ases.0an 74ax.06Ir17489.00] <0.0001
| argel y s0¥ePzr td the|2.0 fold incrdase in|GMVT
requi red|by the Eurppean Agsbelri ti485 00| Th8s3.00| 21504.00
seroprotection rate reprtezlggnt t he &rcportl o o?
subjects|{with a serumH PY 40 8610 ay?218-50| 14B19:00¢
out set ofPaphide st udyl hallf 62.50/he sulp@cCt S4q6AENTE1550 03350
-69. 49 ilAflughza gr oyps had protlective llevel s of
antibodi es for all |strains _fjgday Z5ds| thego| 51000
seroprotection rates infthe three groups ranged from
IFRPin@0d 0 [-100% for fhe di {4280 vi rQQ0/st r90.508, 434.00
terms of Split Influenza 1 -46.00 42.00| 294.00] 1549.00| 0.1257
2 -62.00 0.00 74.00| 1028.00
3 -59.50 26.50 123.00 643.00
Whole 1 -385.00 131.00|  450.00| 5068.00] 0.1179
Influenza
2 -955.50]  -221.00 177.00| 3492.00
3 -476.50 -36.50,  198.00| 1299.00

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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protection, this means that nore than 88% of the

subjects had a serumH titre 40 after vaccination and
waowege/10lsened to be protected agai nst the threePGI/ERPI0N6002836

This rate is largely superior to the seroprotection
rateof—669%required in §he 60_years. ol.d population,

y the Europedn Authori tl%es. ée ??’b%n“ﬁgﬁ-g’?ﬁn r at4870.00
Fpresent—the-proport on1of Sb] 42.99114H23P13east -§179.00
bur - f ol d incr%%@édél n seflum HfZt it re%6Yn 24297 1 as -630.00
to dgy response ratles for |the
wgg{g Bai ns [wer e essengi al | 210ecuaf’s'% £he7t5ree  -674.00

roups. To be geera—effiotiv 2> and 4480, d9hEPE o -526.00
ir opean Uni oo IWleBrall "shdlfil d [i narbiea 250.617 -336.00
eroconversi o rate greafer tf@n 302&33 1;24%2?—760 yea?%72-88
d popul at i orfypbthi-s—Ftudyz-tHe Stroeqttaision r%‘goqi'oo
As greater thameadyo for| the ?gnree 5¢%up§. '%%fbl e 8N"="™
pt al nunber c{f subj ect g2l n dancliuss oyl g5 -4304.00
: .

accination, there was gstrerdb f gr -gdghpehsd8dbp of Hlgasing
anti body for all three vaccine strarns in the FIuASOS3
<l H -

Hoatis—aroups—although t here was sone oyer| ap of
%é:%%t b gﬁ éﬂrl. the ?}—p :?Lécuﬂ'ﬁgﬁﬂ { heQB| | \W\Maxr ol Prvalue
The convgr eﬁen factor vhri 6591 om @90t o 3P0k 324.00] 0.0806
according to the viyus Btr &) and thelvaccin Thi s

| -

IESTYRhgi bn factor to 29| 2.352108| d

I NCr eas el4—a—G\Wi——-e ban AOhar3ssioa

At day 2/°Pt IiHdenzd} SBE0] 15930,00} 1698800 <0.0001
groups rfanged from h€%43i%0; 42373100
Virus stgeins—Fhi QO pER9e 90| 1 G741
ser opr ot gt Yon rat n 8998.09) 813288 .0006
ol d popu K by|.t he Eugo ean Authorities.| In this
study, the seroconiZer silon 4% vvé%“zgsa?@?-ophaﬁ?ﬁé@@
for—the—fihree—groufis—Ovel arl0l r o L0320 262450 14067006
three stlff SPHE ver e|'essenti HH9Y equii®0) n 108AO0 hrddd00[ 0.1684
groups. [TTY82@ 1. 2| Neutlral jsihg antibpdy titlrs In
lEﬁﬁe&Déo better ch racterrgé)o he i Mifhe B8P HE2.09)
rnrl Uenzg yacelnatf-on— At 900 | der¥P0! + h&1Q8) 1y f7.00
ant i body"Fe<p N&Bs|,t 0 theér%% ral izﬁioﬁg a}ﬁ?-@%en@%@ 0.2311
assesseq. Results gre shoyyjin Tabl g0 E‘gég pr@géc@)g on

rates ar@nhggoNetTIg e a7 tG0ES -G i
ant i neut(iaddng ng B3.00[ ' P61.00] 1302.00] 0.4586

neanar t

<—~tsouwmQ~—~0—+~-o

07

2 -444.50 -4.00 199.00] 1398.00
3 -198.00 9.00 131.00 838.00
Table 18 Antigen-specific CD4 T-cell responses expressed into cells producing

a! least TNFo, 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-0.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 iR 47 3103.74| 4248.997 -5146.00
Influenza
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10

antibody titres) and Table 10 (Seroconversion rates

for

W@ t@bdedipcr ease

anti-neutralising at post vaccination day 2 1
= 4)).Titres of neutralising artT/BPIY6/002836

agai nst the three influenza strains were neasured in

preand—post=t+Anuni sati on,ser g Tr 1393.00
paranmeters werfe determ ngd. %on Sij)g%%%i tres - ‘
( gviFs)—of—seryp "c"tru..(\1 H-HBO e 1,%940'40/ _1_482'88
confi dence int F?Q)ﬁrs (95% d Z%re a 1d )059 Q/Q( CCi natl‘bﬁﬁ"-
Seroconver si or HEE wi t 959!’ 1CI 37d 8 41ulefl nec_i 12.00
as é\b_h ent age of vac inee%vvi f ?51 4-fol_gj45-oo
[ ;I‘ e‘éé'ga) I' ”fm‘ day : 1 lcor 36‘”\8 day 0 9-00
fbr each vacm fitdn F“QP??‘ 1Tabl[@ 9 GF% J2)7 1794:‘139% vacci n@1 ®
m x Adj uvant 2x cone Flyzvac [{F oup 227 34&‘5 ti ne E%ﬁmo
vacci ne G oup fgpot o vacgtme g%u ) SraGid! = ~184.00
nunber of subjlgfidenzaM t h |avai ljabl ¢ resulit's mn7vg =
nunber / per centlage of subgect544/vith2gd-,t q584 3l N the907000
specified range 95% C 3395%|epnf}i usd. gsval ;. Lis7z.00
Lower Limt; UL = Upper Limt PRE = Pre vacci nation at
Bay—0—PI “’”\ =—Post-vacecinati ] ) Table
Sestgtion A“'r oo gl D9 s g AWedian; ° @B\, bnMax | P-value
(D621024§>$}Ze X cond Fl u| vac" loup 290G u RP0L; 239.00( 0.1836
(1885489 U‘fi‘/acmzne ﬁ'oup go Flby vatcci ne %)F{_USQAZ)
= r su Cls W DO P
Gl feccne kel £ Wi
gponde TR o‘gesﬁ IR s? 3@/00 >1<9% P <0.0001
95% C =| exact 95°/c onf d§ C int§"8\ﬁ9|; 49-001 [12R(e
limt, U—=upperldmtl Fho Phin #1900 ndQ1000,. 32880p
t he thre?’%ﬁé%ll nes|’ at Ha§80Y ~ ABWAHOL HPRABL0 i1EW9t;9t 0.0008
of 100 ¢ ai ned for A strainps. For|the
[strain, Fhe soroorect| ofbrdhesHifine e o ihads
PR 'P‘ébhd’ 2% 1 -80.00 0.50]  70.00] 772.00 0.2759
Influenza
2 -81.00 0.00[ 155.00] 791.00
TNF-o in 3 -179.00 0.00 39.50| 566.00
cDs Split Influenza |1 -23.00 60.00| 178.00( 1468.00] 0.0790
2 -107.00 0.00[ 158.00| 1286.00
3 -185.00 0.00 78.50/ 1021.00
Whole 1 -250.00 108.00{ 399.00| 4601.00] 0.1482
Influenza
2 -392.00 -56.50|  205.00{ 3258.00
3 -283.50 -54.00]  160.00] 1543.00

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

In a similar analysis, the cross-reactive CD4 T-cells response was evaluated using

influenza

antigen

A/H3N2/Sydney/5/97
(A/Singapore/1/57 (H2N2), A/Hongkong/1073/99 (HON2)). Results expressed as a
frequency of cytokine(s)-positive CD4 T cells are presented in Figure 6.

The

main findings are:

from
(H3N2d),

drifted

strains

(A/H1N1/Beijing/262/95

B/Yamanashi/166/98
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to 100% Post vaccination, there was a significant
increase of GMVII for all strains, in the three groups.
wolowenerpd t here was a trend for higher GMVI's of PCT/EP2006/002836
neutralising antibody for all three vaccine strai ns in
t he Fl UASO3 and Fl uari x groups than in the Fl|
* Vaccingtieh Withe FivaiiasorsWireleovisvs SHorsl b@@%ﬁth%&%e‘fncet"héesponse

VabéiN@foh with PP inkiieesH, 'émyﬁq grautcell @%boﬁefée(Flgure 4), and this is
seroconversion_rates, overall response rates

stafiptically siopEica- iBe @a@s@ﬂcluglor\ysm% affq{ Ipp\tre mﬂ@é}aﬂon with the
spit'a! ﬂﬁé)e?horl\)vhalalwrgé %Hsthls WhR &l %ﬂékﬁwés Wﬁéﬁlg‘éﬁ%@(ILSQ QFNy, TNFa, and
r

ose obtained fromthe anal ysis performed fo
C%@L) -hemaggl utinin antibodies. H1.5. 1.3

. Ng’ﬁ%r iﬂH\/f&ile@Sﬁa\/eNﬁ‘) cBBtT-Baf¥eddohss Saglaﬁwsp ke whoe G héWever the

racterise the i mune response to 1 nfluenza
vagaiagion diasomo intpaskiEblsl tenacy opoipal @8 dncelk Frsparseufe. Pre = post),

Whg{gvbpmg§r5l%9§9g|§§ igRetshie neurani ni dase antigens was

assesse y to the H antibody titre, the
foll ow ng endpoints were determ ned: GMI (taking the

Va@&ﬁétldno\gltlﬁ’fFlJahS? dﬁﬁﬁﬁ‘nd@éest Bﬁl le08ls tdf ok sstrbadtvd m:rmatn &NSresponse
Seroconversion rate defined as the percentage

(Figuied) nassingtiomwith Fludeo8 induges gisgrong &Pdakeell fﬁswn8€|atgﬁ@§t drifted

mff&@ngaaﬁtrgln% &Wﬁﬁ’é & stishicary CblgrflﬁUan?%ﬁbuﬁéaSFlmﬂltt&t fetpBnse was
GMVI's and seroconversion rates for anti bodi es

dewchfﬂ aggnstehith psaiBhown in Table 11 (ant| -NA ant i body
GMIN and Tabl e 12 (Seroconversion rates of NA at post
-vacci nati on da 21) (4-fold-increase)). Table
1.5 LI (DFLUSBAL6) mix with ASO3
”/é(y pvant dtg&:gﬂ,QMAS) FI uar| x: Flu vaccine ( 18854B9)
W Fl O WV vacci ne DFLU59A22 PRE=
I Fareery i GRHE cogractenseihg Chikjesponss, daquegd Ry Mg iAP3-adjuvanted

mfﬁ:’é?(g ,vaé&ne amd Bleefls E%p &OMEMQEP e&spoRée likRiced | toV@ifier@Rtibte into
per limt Tahle 12 Fl uASO3: vacci ne

plagia GflleHn Ade3using infyARZy Wmﬁtms OrFpRfispyan rﬂ“aunog? bulin was
evdRER RCortidBRodiiMeratfe! aMiMiludTizE OANYGVaRREdting rﬂdéﬁidJﬁWﬁesults are

described in Table 19 and Table 20 and in Figure 7.

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

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

specific- antibody forming cells per million (10°) of antibody forming cells.

» Difference between post (day 21) and pre (day 0) vaccination is also expressed as a
frequency of Influenza specific- antibody forming cells per million (1 0°) of antibody
forming cells.

111.5.3.2 Statistical methods
Descriptive statistics for each vaccination group at days 0 and day 21 expressed as a
frequency of Influenza specific- antibody forming cells per million (1 0°) of antibody
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N = nunber of subjects with both pre and post

vacci nation result available, n = nunber of
WO e@pooder s. % = Proportion of responders (n/ NGI/LRPD)6/002836
95%C| = exact 95% confidence interval; LL = | ower

imt.The. mmni n fjndings are: H_gher
fouyif, 66l RezaiR StHIE I CEMBL clteranst detiiesri cay ‘27 and ay o
(Poéiafeeya@laffmquémyaﬁ Uhiluiehrd Spddiign ahtibod @srriviy élidaRe million (10°) of
E’ ¢ vacci né |on GMITs of anti bodies for all vaccine
antibqaly; RGPSy t hi n t he same range in the three
A ‘?Mlmmal .tes%f\ntaerusdg&ﬁq:dme}r@ he Iamtionlwdifffémnﬁﬁ damearm& Wd oups
vel s.i.ncreased signifigc or, t ody
ang T e BT R GE wh R e Birshion R SEips Ul SHledod
A/BEsnaindB/Shahgdopdy. for all three vaccine strains in
the FI uASO3 and Fluari x groups although there was sone
overlap of 95% C between the Fluarix group and the
111.B13.3WV grRusplts Regar di ng the seroconversion rates,

TS Aoyl e ) Fiilond Bl ARG B dwered o

Fluehix egoud. rFair mNe\KDﬂalerobalaJ $tmms Ithevetibat sth]mbalmjgrﬁﬂodﬁr bllﬁerence (p-
vacc in t [ an de

valf 852D BEh TR et SR B P NE SRy ERRE

betresinakie twd treupsivasi ebssavechior AfRanatiawsedds/Sharyelong sipains e
to the neurarri ni dase anti gen is | ovver than t he

Ta@; PZre 8 ] mlvn m" n 6’ e?Dgy 0) and post (Day
2'1 ! sﬁ; frequency of antigen-
ant i gen- th a n a cells (subset of
restlrrul {%il rot po czg E'
TNF- al ph 8 F i f |ncubated W|th their
I ondi n @ime- Con ue anti ge eci fj
SRR sl Sr8lH || ot oo Bnurter Meza” by £ran el Min
aNBNet ry fpll ow ndayahvent22nal |9mauaaf| 668@.3853 hce 0.00
CabEDIONIY of 1 cel | ylCay phen@ype 2200865 | 89308.261 | 3981.90
intracel lul g2 cyt qldayes priogiuct|i 09193.61 f ha3pg.a3ent 1300.81
study, Influgnza Jargiae angi gen 12963wBI1| 7985608 | derso.47
AEFANRMAT r o speci|iDgy 0 nf 1 jugnzg pugpein [Wepe3 sE{ as 0.00
antigen to yesti mjipdyepql nf apenza-18pe€.6d 1 G 4604842 $- 714.29
Resul ts are| presenipyg g or (3 (DF 4880418 3392873 0.00
response | njdabl e§ pgy 410 Lopq 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 2275.45 | 4003.02 | 5764.55 | 10842.49
1 Day 21 9347.37 | 13176.41 | 21471.39 | 54789.92
2 Day 0 222222 | 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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Tabl e 13 Antigen specific CD4 T-cell responses

expressed into cells producing at |east two different
w@ioekomes: Descriptive Statistics on PRE and ROSEP1006/002836

CD4OL/ 1 L2/ TNF-a/ I FN-g (Total vacci nated cohort)| 3 [ Day

2 1| 5g| 5661 .4ql 4530.3271 1 635 ] Group 1:

FI UASO3: FRu M@0 ne MRORB2 x A 4&8R (i 477003 7X#3:8Pqnt0.1483
G oup 2: FRuarPay 2F|[u669@81 he9009,01 | 1271487 2139152
Biroi\z: FitFvaccineFlvared md\ 390 ofl-iswatet emilsbenvaditvam: M n,
Kexsup=2:NFlm vaggine Mbix¥im QL = First quartile; @ = Third

Gl SidndandDeviatiosr of subjects with available results

Pliv,dVare= MigingkaMaxiowan | i s Test (Non- parametric

Brlo< Bidetiopiprileo t est | ocation difference (W I coxon

Q8w Thirchqyartle) bet ween the 3 groups at Day 2 1. Table

N& amley ohsudyents witle a@iable-regdlts r esponses expressed

i PrivaluediVileoxon desiciNe-paramette procagurg) fortestdenatiey diierenes :

W demxoptraniesidn tast)detweendhe @i rowseni Bayi2dt ween PRE and

POST (Total vaccinated cohort) Table 15
Taﬁﬂﬁt?i(gen-speci fic CD4 T-cell responses expressed into

cel I's producing at |east CD40OL and anot her_cyt oki ne:
B celts MemaryeDeseriptive and inferentiakstatisticyen ifereppe bgteen POST
(DapRtT) aehPBE (Pay ©) freaueneelcantigearsrecifis plasma within a 10 6 of 1gG-
proglucing plasmea c¢lls(supaetpfebiedi®sponses expressed into

cells producing at |east |IFNg and anot her cyt oki ne:

FRAIN P Ve &kl SINTS iealt T TET T8y DETWeeyiRE and
AMEWL 20 T O T ool 1220007 11 < J2875.758 -4365.08
@Aq_Eg)gngpemfl c g T-icel | "respgnses expressed into
cets—produryng—at i'f:dbl f Eﬁ%ﬁg'&é anotAgE 73y oK M$0043.4
%Aﬂk Ve .Pt at+s s£Son 1’37’37%2““’ 367 \gﬁgl PRE_%%IQQ

ot ol D —a P = £ 1 hd b
et gercool bt o cral T boriuoleatd C (age0ia | -Toot.00
BISHANDORIG [~ 192 | 12206811 ™ 122438957° - 220222
esor piivelStart skibs b dEEPEAdnee BALHIZ PRECLIGE2
POST (Total vaccinated cohort)Results were al so
expressed @as aJ frequency of cyjtokine(d)-positij\revalid

|1 Within the CD4 gr CD8 T |dwt (Wilcax

Gon| @d prekMedian i[OFi gurd 4 and FYilFExen
ar apal ysis,| the cross-react|ive CD4 |Testpl | s
rsas—elral yat edl-usina iHnflyenz aptigep—from

gi ns %ﬁﬁl‘@?ﬁl/ @eﬁéﬁf’ng?‘*é’éﬁﬁ& m%@g) ,0'0210
ney/ 5/ 97 (HIN2d) — B/ Yamanashi-L166/98 (Bd))

2&4— <1768 . /17@0?"&2“@79'97

1 03425 30 pRIuS0.04- 16614 85J A9BBL.947 01449

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
Q83 = Third quatrtile
N= number of subjects with available results
P-value: Wilcoxon Test (Non-parametric procedure) to test location difference
(Wilcoxon rank-sum test) between the 2 groups at Day 21.

il.6.

Overall conclusions
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frequency of cytokine(s)-positive CD4 T cells are
presented in Figure 6. The main findings are:
wy/ameitoedd on with Fluarix or Wol e virus sl i ghe¢HEP2006/002836
boosts the CD4 T-cell response. Vaccination with Flu
ASO3 i nduces a strong CD4 T-cell response (Figure 4),
and this is statistically significant. The sane
|l|.§.9nﬁ%éﬁ$%@iéit2 awg%ﬁgl{égﬁ"sl n Vitro stinmulation with the
us, and this with all
White tinflienzssimmurisation sigeificantly-reduaes g riskgtpnedmaniapnd gpsociated
t T- y i .
de%fﬂ§ v\%&ﬂéﬂ’dﬂddd%i% gg}ﬂz a"f’foﬁgng 755€ h oté&%ﬁ‘égélﬁsﬁﬂfﬁleﬂ% disease.

t

Formedlatinnadi vecdingparigen with rmm@é%%@g |SI a?b?%ib@ﬁw@ approach for e

o P P Tl L Sk o v
(1)dhe safelyemereaciogeirity ickealthy @épﬂh gkar inflgenza veycine adJuvanted with
oil ¥ARSEPEhLRRBA.d. IAsg @f édi’l?%ﬂ{l}?éncﬁcéltrﬁé’cﬂ&e@@ﬂm-rh& fddbonses.

response agai nst enza strains and this is
Regelapericitycdata shayy that mpdrgh{en;q:y@grr@ agljuvapted;wih ASO3 induced more

Iocgﬁ%gfwﬁ@z%%@%%’@thégﬁb Rer %Qécflﬂeési HIB@E\W.? rqe%a{rrhlg;é uRsolicited

adyrsse everiRapacifarense vae o@mw@@stwﬁ@@ tha db@@dV%"'?'”ﬁﬁeme these
re<ORt9 3t & B HMcRPed é\lt He! %Qct&é’é?ﬁén?eandtsa%tﬁpr%ﬁlb'o‘i tH@ doPBRbte
menory response induced to différentiate into plasna
vaegingsgs patisjaciony aU@PF@Cﬂ"MﬁPQ@%e wvaccine strains or
anti - human i mmunogl obul in was evaluate in order to
enunerate anti-influenza or 19G secreting plasma. The
lIl.62slmmuncgenicikiasbithed in Tabl e 19 and Table 20 and in
RerEijgethg mﬁ\uﬁé‘ %%‘anﬁ tr?ezthféer vilccifb® bRE8e e r@QuwementS of the
ecei’ved one dose of UASO3 vaccine and 21 first
Eusensie @UEoRtes 19g amm@érag@a“ats%ofoﬁpébwmn ipflypgza %a%V&Pé (rlote for

Gdi@a%cﬁ e HbRforioatiBM aéf%(ﬁ]ll’bh‘@htSWQﬁﬂU@f’lZé’ %@blﬁé’é’" 1@F1 i immuno-
nfl uenza-specific nmenory B-cells usi

logm!mas;seam@rﬁopf tﬂa.ﬁ:rﬁmualgﬁranrrhehar&eﬁoﬁ%\ﬂP@M'i’/@-'HPQ) The three

infil8hea @5&%@ i%%ﬂad it th%aytad@m nﬁﬂc\unbgﬁkfrhdlﬁﬂ% ﬁ@@myfémrly, who
nmenory B-cel have been nmeasured B-cel | gl i's

deyelpped,ppeed §"t'h‘2€¥ (RPensralpdnijicnsa 8%‘?@%‘&%“ g4 Qe”tPa?'S'ng antigens
(Témggql)ency of Influenza specific- antibody form ng

cells per mllion (106) of antibody form ng cells.
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
AS03 induced a significantly stronger CD4 response (included drifted strains) than the two
other vaccines (Fluarix and whole influenza virus vaccine). However, vaccination has no
measurable impact on the CD8 response.

Regarding the B cell memory response, there is a tendency in favour of the influenza
adjuvanted vaccine compared to the un-adjuvanted vaccine.
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D fference between post (day 21) and pre (day 0)
vaccination is also expressed as a frequency of
wo pdobaenan specific- anti body form ng cells pePCHEP1006002836
(106) of antibody formng cells. H.5.3.2 Statistical
met hods Descriptive statistics for each vaccination .
Example Vat— Slipicab tealdiniap elderly,panuation aged qvesRroyegrs with a
vacr%]fip{e? fé?ﬂllég)aséoi?ﬁ |ﬂf|tfenzgré§1ilggﬁ)ﬁréﬁrml&9aﬁ@'AlS%l%!’uvant Explo-

ant1 bo m ng cells. Descriptive
Flwes0@2 i stics in individual difference between day 2 1
and day O-(Post-Pre) as a frequency of Influenza
specific- antibody formng cells per mllion (106) of
A ahesenditly op@n,npﬁrgtrqilédl gjudyn |bﬁ9@oﬁom®§te% dtot gvaluate the

re&%gfscﬁ)étegﬂt ke %hﬁﬂo#@m&*}/f bre ’Elffen R RBNMRARANS hﬁolb@@als influenza

he statistica F val ue was cal cul ated fo
cardidate wcgn%p@@tawmg(mﬁwvea A88Ri in, anapldarhaRePuiFien aged over 65

ye% 9\?5'&9 véﬂcwéte%‘ A 3008 Withsthd R8A&@dAIS vAcifd #EIRe YEXDId-Flu-001
avour

the i nfluenza adg uvant ed ASO3 vacci ne
clinicatyiéal eBon imnrnegenigityyard gafelyopvalyatiens, CAvasxBhyacciter gnawn as o-

“X’t‘ﬂgrB%?@“) sstbaeteln%tsb&?L F_?%%%%l cant difference (pval ue

favour conpared to Fluarix. No
statistical difference between the two groups was
IV? sgbd%q or A/ Panama and B/ Shangdong strains. Table
9

K Menory: descrlpt|ve statistics on m( P/

Th@)hwmalpmstunemagpom¢ iz a@nfi-hemaggiutinin agtlmdystttre@)sa cell mediated
I

m%@ﬁ% é%%%% CIID{L] éﬁ(g/ gg% 'lgcté II%EQCQ%EQ m ¥hdH RefresB8nse were

mwbr&ekﬂb@l@scaimr intraRuscylacadmisisihiiciy hone gesedf an AS03 adjuvanted

Va%,ke'ﬁha\(/&?fhﬁ\x,%%{}ggqssés%aeg%;‘ vant Group 2: Flu vaccine

uari X Deviation Mn, Max =
Thiglabjattivgs Wérei num Q 1 = First quartile q% Third

1) %5'85%%%'?1ew A0S cﬁﬂ\ﬁaguft?osﬁlﬁb(gﬁ tsﬁbﬁé\ﬂ:tg)hvé?é’@ }r:@%h)?(fses?ilﬁletc% ) confirm
hig etrondast dmnomodtintilatingn agtlwty on CD4- and/or CD8-mediated immunity of
individuals vaccinated with influenza antigens;

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

in 2003).

IV.2. Study design, vaccine composition and end-points

» 40 subjects aged > 65 years who have previously received one dose of the AS03
adjuvanted influenza vaccine during the Explo-Flu-001 clinical trial in 2003 (FIUAS03)

= one control group of about 20 subjects aged > 65 years who have previously received
one dose of Fluarix™ during the Explo-Flu-001 clinical trial in 2003 (Fluarix)

IV.2.1. Vaccine composition

The vaccine composition is similar to that used for the study Explo-Flu-001 except for the

influenza strains included in the vaccine (year 2004 vaccine). The strains are as follows:
e A/New Caledonia/20/99 (IVR-116) (H1N1) = A/New Caledonia/ (HINI) — like strain
¢ A/Wyoming/3/2003 (X-147) (H3N2) = A/Fujian (H3N2) - like strain
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(W1 coxon rank-sumtest) between the 2 groups at Day 2
1. Table 20 B cells Menory: Descriptive and
w0 nfoenendd al statistics on difference bet ween ROSEP{0D&§02836
21) and PRE (Day 0) frequency of antigen-specific
plasma within a 10 6 of 1gGoroducing plasma cells
(s uB&kENgS/16/20Pp2 e tBiPhaBabab- ke SHain vacci ne Fluari x +

ASO3 oil-in-water enulsion adjuvant Goup 2: Flu
vaccine Fluarix(tm SD = Standard Deviation Mn, Max =
IV.22n immodemidityn(iil) end-peintsi r st quartile B = Third

ua f ] | |t
SN R A R AR
tes Cohwaraibh dactats f(the fald terddée it sarom HiZAMTs omdag 84 compared to
bet\ge}((jg the 2 groups at Day 2 1. 111.6. Overall

con S1ons111.6.1. Reactogenicity and safety results
Vihi ISerdcofvarsioa aaté (ith pesahiaga ofvapcirfees auith lay leaettutoasfade

ri sk of ne a an S h [

ot * et MITFe 8 PGPy 21 398l 480 0 or G SRR B

| f Pustetndaegirerdentays! cﬁlva@ﬂnemfs withcc serematiti1g 40 atdlaye1)

potent adjuvants is an attractive approach for

enhanci ng i mune responses to subunit antigens. This
|Vgtydmmm@@pdaglgnedhtolexaluate (1) the safety and

reactogenicity in healt el derly of an influenza
ObpgperNarafie-uvant ed wit h gll in mgter emul sion, i.e.

At 29SS 0 4nd)) 21: Hﬁeqaérﬁdyb@’fd}ytm ;msitive rmIﬂ:t/GDed:elllsrnwts‘netO6 into 4 different
React.nge he i nfluenza

Cy'i(?g'é‘g? % Edf%\‘i‘é{ﬁ?t@'gs aﬁ rﬁs ?ﬁ;ﬁ)@&\f&é Etflegh ocal and
gledStﬂrogthewmmmngahﬂigmst he two ot her vacci nes. However

. ardi ng unsolicited adverse events, no difference
\Aﬂ%"’&@%@%ﬁ@oﬂrﬁg?%en the three vaccines. Fromthese

. rwyuintrtg aritijesan be concluded that the reactogenicity

. and Safd"ﬁé rofi | e of the candi date vaccines is
SUPMISANMEPY and clinically acceptable. I11.6.2.

Dérmn@wescl tv results

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

o > 0D

1V.2.4. CMI Analysis
The first CMI analysis was based on the Total Vaccinated cohort (N=40 subjects for

FIuASO03 group and N=18 subjects for Fluarix group).

A longitudinal analysis was based on the Kinetic cohort of the Explo-Flu-001 (split protein)
and Explo-Flu-002 (pool flu antigen) studies:

= Pre: N=36 subjects for FIUAS03 group and N=15 for Fluarix group.

» Post-Pre: N=34 subjects for FlIuAS03 group and N=15 for Fluarix group.
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Regardi ng the i nmmune response, the three vaccines
exceeded the requirenents of the European authorities

wo ereasmoal regi stration of split virion infl uRCZEP2006/002836
vacci nes ("Note for Guidance on HarnDni sation of

Requi renments for influenza Vaccines" for the inmuno
(a) | Bgi fresjueneys@f SEIHADS JHlympboayian REcreling &) fesepngegeas summarised by
Q%P Wtﬁg\g{a%%%s%@ eacﬁ%tugé\{ & dach |CVI%R|?1§ BRE&dNRRcih SEdp and
i's study were immunodeni c i'n the healthy elderly,
vat@aqret:r@ep@eupee Goe gostriacpibalon). esponse to influenza
(b) $%$g%%tétﬂiﬁc§ qn&iﬁ&&%l %Itffe?éri&g b@Mée%Qﬂ%p@WtMs?-Me responses

ear di at ed i mruni

rweyp dakidated h‘é eppit Bﬂl’ftgﬁ?f'afo{? 8%%*1 Fydoldng anehint g%ch,chHI)ngg(%up
mlfﬁ@@ggp%fptlg;ﬂogﬂ d&?{IFBM -pté) r\%@&ﬁé’udﬁDﬂorﬁ BERATEHR Wilcoxon’s test

(inclu alns) than the two ot her vacci nes
(Waagedito saaparedhe lqcationdiierancesy W%@Pﬁw VaGgegarps and to

V@a‘?&ildiéiﬁeoﬁaﬁk‘?ié J’bovdﬁ@n%ﬁéﬁﬁ}{glethé URSfrertityloRMeSOR:

response. t he mepory response, re

<5 ton@BHchoslkenansaro DPwiredania, YOIeFl cfAiia EBY he pool o

vacci ne gpmpaifek.to the un-adj uvanted vaccine. Exarrpl e

IV - dinical trial in an elderly, popul ation a (g | of

55 year s GRe: Foel omeensads Neieaisaansh Qepng. JarbRaeng e poolo

antigen g{eeyg;egﬁé on and ASO3 adjuvant - Explo- Flu-002

A phase 1/1 I, open, controlled st udy has been
(d)cNﬂ@‘Qéltaétﬁt“%teé"r@\é‘Col‘Qi‘ tovh W8S Y589 eact ogeni city and

they m@@&ﬁ@ b Hivetiefof tHRAMMA LR @S8pdnBEkE PR (Bag Iopm tefmh of

i nfl uenza candi dat e vacci ne _cont ai n| n Ee adj u
AsoFeauency et apesdic GDHBgiwess EXploFaslL 2
Pr eyhQisd yrovgcci nated in 2003 wi t h the candi dat e

vaccine in the Explo-Fl u-001 clinical eiéga]y ;
i mmiRdyesiigate %eam@ptw eMEHREISERRS at Q?Wm °
s %a@er{dyrb@wecﬁfﬁ; ©D4 btwebithd 2vaRirg ¢tBdpdiAwabie efthe sedly
as referenc jective The hunoral inmune

res@(ﬁ@ec%ooé a“ﬁﬁt"i"g’ﬂzé‘ﬂfﬁ%l utinin antibody titres) and

cel roMRispg e the KHGR df wmme(rﬁéyorﬁé GH ®@¥m GlDalffﬁrahebé (Post-Pre)
responses) and B nenor el | respanse. were red 2

1 d&)feauansy of srecHini {016 ElLI-0102 iff each
of facAROgroag uvant ed vaccine. Fluari x(tn) was used as

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

as statistically significant.

IV.3. Resulis

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

IV.3.1. Antigen specific CD4 T- lymphocytes
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Expl 0- Fl u- 001 except for the infl uenza strai ns

t'nzytb n|Vabanes[aCled (lxgar 2(
A"ltgral gnear e|CGaieurf o Igi\frsgﬁ New m‘ edo |a/2 eQdSQ? Q?R-l Max

Pogldju ( ?%yl\%q) FluayiNeB|C26@ 86 ni0&a1 - 744l Nf?}OQ 734.90¢ 0By #561.00| 4676.00
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(taki 6" thel Al %g 2 &hﬁtﬁ? -2@%9.83 61?151(5&1?
transf or mat A@6§) onverdi on fagtors (the fo

I ncre TNFRBRYTHE 76888 13884 212100} 05H6y| CABE. | 8ig1.00| 3564.00

O  Sproconygr si opslr Alre.of|t [ea1.pex| CeNt.G 892080| Y B8ELHON @86%.50| 2831.00
with at | eapsoa flour-fold increases in H tfiters|on

day 2[lE conframed 18] 1Way.06, 910005 acks.00661.00¢ 302.GD| M)74.00| 3850.00
Protection (Fate ([Bhiel4geBgetibade! |02/ 6% e 4260.Q0n 2200.50| 4342.00
serum H__> BAS030 @t{ day A 1) 1Vi{2 3 ¢M-Fndpoinfs
Cbser [idfov afiluatix e[18/AB0889(s V5438 232.0¢ %h‘?%n'égg-(@f 936.00| 3892.00
cyt ok{ ne- poﬁlétogve%g@/? B8 102P1122) (/8769044690 98p.00| 1836.00| 3310.00

different

76.dof 2759.50| 4575.00

A/New |Al Fluarix |18| 481.44] 381.534| -241.00]/282.00| 448.50| 598.00| 1412.00
Caledonia [double
Flu 36| 812.78| 749.192| -828.00|215.50[ 911.50| 1274.50| 3206.00
AS03
CD40L |Fluarix |18| 450.78| 360.378| -239.00{291.00| 447.00| 580.00| 1248.00
Flu 36| 783.75| 711.608| -760.00|242.00| 808.00| 1161.00] 3050.00
AS03
IFNy Fluarix |18| 316.28| 279.662| -165.00|175.00, 259.00| 387.00( 1111.00
Flu 36| 438.22| 420.770| -685.00|125.00{ 393.00; 733.50| 1557.00
AS03
IL2 Fluarix |18| 326.06| 290.792| -294.00{193.00{ 330.00| 488.00| 834.00
Flu 36| 634.72| 616.478; -557.00/179.50] 678.50; 952.00| 2602.00
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TNFo  |Fluarix [18| 316.44] 372.492| -140.00| 50.00f 278.00| 542.00| 1449.00
Flu 36| 449.17| 591.796/ -916.00| 100.50| 343.50] 848.00( 2452.00
ASO03

A/Wyomin (All Fluarix |18] 609.56| 559.396| -176.00(257.00| 510.50{ 957.00| 1998.00
g double
Flu 36| 766.61| 579.191| -568.00|316.00| 864.50| 1221.00| 1662.00
AS03

CD40L |Fluarix (18| 616.33| 550.853| -176.00|274.00[ 488.00| 939.00| 2017.00
Flu 36| 728.61| 570.316| -670.00|260.00| 789.50| 1216.00| 1675.00
AS03 ‘ ) ] )
IFNy Fluarix [18] 407.06] 424.758| -311.00|129.00] 370.50] 723.00{ 1372.00
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833.00
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C436100

i ndi v @distd erlence betjween tilnmepoi nts (

each MiguahoURe[andi 88| 8870 T-5300| Nd7.dD
post - VgCC: Nigtul on)|36|( BD0.6%;'s aus.psd| wesessoni 70}
ua

Post - Pr e)

DT #59.58N (664.00

745.00

2440.00
1626.00

SD e SpmaarsDewdtnt abul ated for each anti gen,

for each
Mig YW@k Minimoeh, Maxine@mh vacci ne group. (c) For the
Qt + FRgtjuatife post and (post-pre) vaccination,
QIwmhipdbaardieri c W1 coxon's test was used to conpare the
N mabdroh subjédte teateaiasitroataiigslo rédulis t wo vacci ne groups
and to cal cul ate the statisti cal p-value regarding the

Vaccme—ln [:gc? tCD4y'I' snaerse Shdivn 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

Pool Wyoming | Ji

angsu
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- CD4 T-cell response to New Cal edoni a, Wom ng,
Jiangsu and the pool of the 3 strains. - CD8 T-cell

WO e®pooEe t o New Cal edoni a, Wom ng, Ji angsu aPdI/EPm06/002836
pool of the 3 strains. (d) Non-paranetric test
(W I coxon- s alsg used: - _To investigate the
kinetic of|Alhe i mmyngpespdPs af ®PeS] DaY.WB3i h term
of frequengloulle specifi¢ CD4 between Explo-Flu-001 and
Ecpl o- Fl u- (@0#0Ln d8d916ac .0/ 4gr bu@p0427ro| i0RASSt | gat e
the ki netiiNBf t hd 0i0808ne 0-@8860n5e0.840Pr ¢ Oy P) in
term of friquency |0f00Specid.0024CD¢ ho584en (.0TS22
vacci ne gr [TWFS I n |@xn310f CLomO3st udy.o&KkPl p-0Kd14001 and
iPcRdIGe: Wl io R Test [Ron-pXiefidn@AiBcddife)Kb it Iceatin différence

I(WIEG@N T ANRARE st behesdh Bk 2@rbliRy fMeg1( Post - Pre)  of
frequency of specific CD4 between Explo-Flu-001 and

l o 02 in each yacc [ nv stigate
CormaRs s GEeTgned iahg eiie | $fer8nce Brast-pes i e Toaudiicy o
anﬁgérf Q:fe%ﬁ'@@'ﬂ)é( PomhpHIcHks @éspﬁh%ﬁé’erﬂlﬂqe éuﬁs 1y Wikoxon test, p-

t t h
Vaﬁgﬁ}{\%g Eheli‘ Qe)@ﬁ aéﬁgg@%r%; 2% o atab?ﬁa'gd §iond C@HF ‘P‘F%‘H ﬁg ggrt“%‘“s following
an§éreeyidind edrhififatioRs Vol fis-dl EbIe NGdbl Bl-1IERY ahd ign v&éSLp#Ny in

were considered as _statistically significant.

fayQuig of the A AStaoyR(Tablegessed as a frequency of
cyt oki ne(s)-positive CD4 or CD8 T cell within the CD4
or CD8 T cell sub-population, 1V.3.1. Antigen SpeCIfI

Tablgi24r. | FRIA csialistios: cpnya H@? sa'calﬁtwbéw Wileq "H"c rank-sum test
cD4 T-ly Wﬂ@@l@gf%}tlmaupﬁopégﬁ pee betwe vaccination
by descr i8¢ Eg : gyaggiation (at Q) fQjeH‘e PBT‘Q%'HEHEC'“C cb4 T-
cyt oki ne 'V'?‘maé\ﬁ%ﬁeWﬁéT‘&wacé‘?ﬂieﬁF%%h ti mepoi nt
(pre- and post-vagcination) Descriptive statistics in
i ndi vi dual | di fferdnce between P1v@leyoints (Post{Pre)
in CD4 Tiylghewmégs responses for each antigen @t each

5 different cytokilnpgoprd MNEW eatlyyoming | Jiangsu

Caledonia
All s | 0,1124 0.2189 | 0.3085
double 0.0435
CD40L 0.0638 | 0.0781 0.2831 | 0.2872
INFy 0.0290| 0.3589 0.2553 | 0.0435
IL2 0.1024 | 0.0563 0.3986 | 0.0435

TNFo 0.0693| 0.4090 0.1232 | 0.3129

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

1V.3.2. Antigen specific CD8 T- lymphocytes
The frequency of antigen-specific CD8 T-lymphocytes secreting in response was

summarised by descriptive statistics for each antigen, for each cytokine, for each vaccine
group and at each timepoint (pre- and post-vaccination), similarly to the procedure
followed in respect of CD4 T cell response.

Comparing the difference in the frequency of antigen-specific CD8 T-lymphocytes
between the 2 groups by Wilcoxon test at post-vaccination, all p-values were higher than
0.05 and were not considered as statistically significant. Comparing the difference of the
individual difference (Post-Pre) in the frequency of antigen-specific CD8-T-lymphocytes
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vacci ne group are shown in Table 22. Table 22
Descriptive Statistics on difference between
w@o®bAWHETI nati on (at Day 21) and Prevacci nat i POI/ER1006/002836
Day 0) for the antigen-specific CD4 TI ynphocyte
responses (Total vaccinated cohort[)SD = Standard
respepses hedwean e 2arrurs by Wilerxen tathalrrvalegs werghigher than 0.05 and
we?élﬁéttdohﬁdgédasgmti%ﬁka‘w§Tghlf|b§ntN: number of subjects
tested with available results Vacci ne-i nduced CH4
T-cells are shown to be able to persist at |east for

V.81 Kifdtic Sdieh | fmané $e@8n§@~°a@rp/r§@c@ingﬁéﬁ @@ng@aﬂ dfter the first
prevacci natlon i evels o -cel | responses between
vaeqination N, 20Q3) vacci nated with Fluarix has conpared to

Thb%é@eﬁb@‘éﬁbﬂ@e@\%p‘é&:‘h@ Dﬁln@«mmbéy‘i@s?séda@tmgwesb@ﬁwa

The results are al so shown in , SOWII’]%
prqy@ac'n%tan|que°§ﬁm@eﬂ@ysq§ﬁmptw atagﬁ@ﬁé%rrﬁasa%o@ 9ﬁad for each

vaédi ﬁee?roﬁﬁ‘éﬁ@ fdriRakh BNthe W §Q|6lfe§$@%1ﬂ§ 25 Ood dadiit tistvaf dddies
first year vacci nation and thus indicates ger& st ence,

st%@ﬁgﬁquﬁjlch NRCGns grepie HbBa'qkh2¥ H@fefe(r@alb%ﬁbsyc qre given |n able 26
an@Mhbger- specific CD4 T-1ynphocytes between the 2
groups by W/ coxon test at post-vaccination, al nost
all p-values were |ess than 0.05 and were consi dered
TaBRe 28 at | Peis6Aplive Stalidtits oA PrevfcRativhl(Day 8) farithé apecific CD4
of the Ffru@@%oey@unesJ@Heala&maﬁbar(anua) statistics:

n-val ues from Wl coxon rank-sumtest hotween the two

cy@‘écmraﬁo Stdyp s aPN M2jin lebor a Iningen-@pem Memﬁ[ms Max

km‘P I vt o roackanene ATatal doan: o et

Qgﬁtﬂé’ ﬂgd§ EQ 061’% Qb‘o'g,selﬁéarw o;r}?éao «y%ﬁ‘] 5@(}‘14’61 Eio 2791.00| 9514.00

HQSUPEWL@%oz‘é%%%.Q@_ 1409 bod| NoBs, (it agidal H647.50| 2575.00| 7214.00

pro WEWWFMPLO 0b€9E| 41888F|l Did2db3|T @O € 9RdM0| §85400D| 2101.00| 7868.00
r ank- sumexesd oobiesvesenot|he 22.8g1|ougsodt 46%00] 2736.00| 1578.00] 8536.00

cDgonfriu 1 n[EXPhE od1 [BEjeroeaee Of711bx Heawoos darado| dB40ar esi@®0| 9462.00

(PosSoPre) in the [frequency of
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
ASO03
EXPLO 002|35| 1259.23| 890.590| 312.00] 725.00| 984.00] 1354.00| 4146.00
Fluarix |EXPLO 00115 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
AS03
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
ASO03

EXPLO 002(35| 1545.40| 1159.490| 135.00] 831.00| ! | 1857.00| 5354.00
Fluarix |EXPLO 001 |15 1444.20; 1946.211| 201.00| 520.00 688 OO 1254.00| 7213.00
EXPLO 002 (15| 1304.73| 1759.716] 144.00] 316.00| 824.00| 1171.00] 7056.00

SD = Standard Deviation

Min, Max = Minimum, Maximum

Q1 = First quartile

Q3 = Third quartile

N= number of subjects tested with available results

Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between the 2 studies by Wilcoxon test for each vaccine group, p-values less than 0. 05
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coggl PO OO I O a5 1948.68] 1774102 120100/ 857-00] 348.00] 2619.00] 9462.00
AS03
Fluarix |15| 2094.93] 2076.632] 745.00| 902.00| 1340.00| 2077.00| 7385.00
EXPLO 002|Flu  [35| 199220 1440.721] 77.00| 1125.00| 1590.00| 2587.00| 7286.00
AS03
Fluarix |15| 1561.73| 2097.201| 34.00| 475.00 0| 1579.00| 8428.00
INFy |EXPLOOO1|Flu |35 1068.63| 1030.745| 91.00] 448.00 790 oo 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| ©84.00| 1354.00| 4146.00
AS03
Fluarix |15 974.80| 1394.044| 52.00| 252.00| 337.00| 1057.00| 5576.00
IL2 EXPLOOO1|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| #55.00| 1485.00| 8193.00
TNFo. |[EXPLOOOT|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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Tabl e 25 Descriptive Statistics on prevacci nati on (Day
0) for the specific CD4 T-1ynphocytes response
wo 2w6i1emad9 on (Ki netic) SD = Standard Devi at i onPGA/RP20MEY02836
= Mnimum Maximum Q1 = First quartile @@ = Third
—guar I\I: nunb of subiects tested wth :=1\/:=1| lLahl e

r es(PFSOC0REY | n&ﬁ??é%?fﬁé?éﬁ% P00 hE3%Q% 4 BRAYY 18577-00| 5354.00

ant | gen- Spe l,a DA&OI'?EV{%Q%%“E&J?&%E& g 1171.00| 7056.00
S!j ﬁdérd} e |5f|\f‘u CCST T Ul CIT—vattTT 11t \dl up,

u . 05and considered as statistically
M'R MQX v ur of Expl o-Fl u-002) occurred only
onrh group and with TNFa cyt oki ne (see Tabl e
ics: p-values from
N rrel%eron rse{gg g‘{é\ga %Zénguﬁ%e different studies
at Day 0 for antl gen specific C4 T-1ynphocyte
Carepging stimdi(fmienee indhe frequdney of Mitigensspeciffe€bD4 T-lymphocytes

I e

002 weTalsise ti®n (D@Fsalnd peievenSidatadsasi statisticallprsiniicaentr(a fawour of
@yﬂ speci fic CD4 T-1ynphocytes response

I:IL\(/acc gaetel on (%Eneti c)SD = Standard Deviation Mn, Mx
= Mnimm MaximumQ 1 = First quartile B :Thlrd

Tabi?s ' | e ll'}l‘:erémml)%iat |c§ Plv%ﬁie% ﬁ’gﬁnt\ﬁ:? jﬁ‘ re?rﬁ?éunﬂ%gl between the
rest "ba S ot " IF%E “lymphocyte
anti gen %@?&6 ée‘é\’

vacci ne groups c?)xo t est for each st udv aI I
p-val ues for ExiﬂkmeFl u- 00Studye | ess than @-valueand
were consi def afl poUBLE | st i Expld Fludodni f | cant0.9428
favour of FlUAS03) (see TabExpl®Bu.00Zabl p 28 0.0300
Inferential pCBHOISti cs: p-|V2&ipleeBlufdddm W | c0X08989
rank-sum test between the |dipleeFla®02gr olips @todady 21
for antigen-smyi fic CD4 T-Expiphlaogt e 0.8738
Explo Flu 002 0.0121

IL2 Explo Flu 001 0.9747
Explo Flu 002 0.0216
TNFa 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.

1IV.3.4. Kinetic analysis : immune response at Post minus Prevaccination

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

for each vaccine group and for each study in Table 29, for each study and for each
vaccine group in Table 31. Inferential statistics are given in Table 30 and Table 32.

Table 29 Descriptive Statistics on the difference between Post-vaccination
(Day 21) and Prevaccination (Day 0) for the specific CD4 T-
lymphocytes response vaccination (Kinetic)

f(:i‘rllt:- Group [Study N [Mean |SD Min a1 Median |Q3 Max

All Flu EXPLO 001 |34/ 4837.56| 4476.129| -609.00| 1888.00| 3483.50| 8148.00| 19555.00
double (AS03 )
EXPLO 002|34| 1737.79] 1450.177|-2379.00| 936.00| 1664.50| 2743.00| 4669.00
Fluarix |EXPLO 001 |15} 3103.53| 3726.645| 436.00| 800.00| 2283.00| 3226.00| 15169.00
EXPLO 002{15| 1369.00] 1127.784| 197.00| 725.00| 869.00| 1808.00| 4676.00
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responses (Kinetic) P-value: WIcoxon Test

(Non-paranetric procedure) to test |location difference
W@ Yobagaomen rank-sumtest) between the 2 gr oupsPEIL/EEmY6/002836

21. 1V.3.4. Kinetic analysis : immune response at Post

m nus Prevaccination The frequency of antjgen-specific

ClfIuT- | [P 89 [3Y 488206 14+BRy740h - E19h HE%9. 08t 847948} 835p8F| 19480.00
égﬁé%' Lo RosTHAITRE 741G 4BV o iR 8640 ) | o8 0B el Sdo 0Bl 4s75.00

(0114, O 3634.759) ~477.00F 0f'2989,00| 3208.00| 15021.00
ot B gﬁ% %‘z %3’13?3?'33 . g%'osﬁ‘ “g’m 852 Esioldol a5 lobE ® 4743.00
IFNY?I’al;gEg;,, Sg*gndo%g‘? g’ 1%’2@ able 29 Lk ??QSHB /27 Oﬂ[?@? |0tc):s13296'OO
on| t he |dixPf @ b61188 1961.8% e Bodesd] --yﬂvoobl ngdaioonT 40| #5bBs.00| 2831.00
anFuEREERPLO D& (151N 660 1834.028 Tdweoos pasnido| ¢386104( 2284.00] 7120.00

Tl y "phOlEXPES 00 $§]0B5 B8R aB69.56H | mc(olfq oatdoe ) 5BD.08| 1222.00, 3564.00
5 B 8950. 16| J9Ex538| VBEH.00) M0k BTAGDO[8635.00| 16988.00

= Thilrd quantile N= nunber of
%%51149‘4-61 aliBp%B%-27@2:09) t Z19Q0nh3A1;09H2109 00| 4342.00

TSRl o el *%ﬁﬁg 20| 386000
SO0 71T, TR OO TR g o2o7 00
%zﬁ% 1084 Fad 981% 66‘— 3310.00
“1'4{3)0 53118115, gﬂt 12275.00

alb£eA0 o by endd & E 3892.00

§dg
S[p.Lg{eﬁ{ng)C@e\ﬁQ[oween Post-vacci nation (Day 21) and

MifT 8L SAIRAUhD Mabdafm 0) :  p-val ues from W1 coxon
Qi 2Blst gm]@st between the different studies at Day 21

Qd Ofhidhaee- speci fic CD4 Tl ynphocyte responses

N={ iy lof subfectatddfd With £/aiadle fsifts (Non- paranmetri ¢
procedure) 'to test |location difference (WI coxon
rank-sumtest) between the 2 groups 2 1. Tab

Compaging therifferanas inithe frequengy, o ﬁ‘f&'%\""ﬁ?%“r'%@é”f d évwe%wvtes

befRth-tH& 0 Gtuds bgﬁwn&%n ?ek} foa@dcﬂﬁscmécgra@a laﬂ'ﬁ) ol 6)) FIuASOS
for the specific CD4 T g/c} respop CCi ;
greug Wgiless than 0.05 and were co suder as statistically sngnl icant (in tavour of

Explo-Flu-001) (see Table 30).

Table 30 Inferential statistics on the difference between Post-vaccination (Day 21)
and Prevaccination (Day 0): p-values from Wilcoxon rank-sum test
between the different studies at Day 21 for antigen-specific CD4 T-
lymphocyte responses (Kinetic)

|Cytokine  |Group p-value
ALL FIUASO03 0.0005]
DOUBLE Fluarix 0.1300
CD40L FIUAS03 00007
Fluarix 0.0890
INFy FluAS03 | 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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SD = Standard Deviation Mn, Max = M ni num Maxi mum Q

1 =First quartile @B = Third quartile N= nunber of
wG@aivpaertig t ested with avail abl e resul ts ConparPCIEP1966/002836

difference in the frequency of antigen-specific CD4

T-1 ynphocytes between the 2 vaccine oups by W/ coxon
Table3{l f or Deseriptive Riatistics,en the Msrqmg)emw Bostsvaggination

for Expl (ay21)eod Fxavacsiration (Bayd) &y the speafic GR4H | y

signi fi cbrmpl(qqyter’sa@§9¢n$ﬁvaqmm5t,tyy)(l<(@eé@ Tabl e 32).

Cytbplle 64|nTer I|a| \[a[|S[|CS pvalues TrO
KAV | [Sueyn |[Prave N Meares(SDet wedWint he (M f f eMaangFups (Mex

Al DaYEXBL® dFiuant|s4essnss: aute. 2900 00| y88sinoL3480.50£51@8.08/e8555.00
doubléi joet i c)|Rsomllue: W I goxon Test (Npn-parpnetrifc
pr ocedur gFluarix |15 St 03.58t B7P&EA5 i 43600 nQQQODg 388 @R|03226.00| 15169.00
r anEXBuen [Flest )[34Havoeen) b 177|-§875d0s 46 1'662 59| 2744.00| 4669.00

H [PP2 er sSARRS I t|s ar e |shown |n Fi gur e i n| Tahl
3 ko 36 |Fheaii| 45| 2869. 4)% 832.,088 4676.00

3 145138¢ oo ol %?gp
CD4L, gg Mo} F%};&ysq 6‘1118_?3%0 f4489, 788/ ma;qo gggtot) 3475.00 8288.00| 19480.00
‘Fi‘?' at egL“i ) Y& %ﬁbtﬂ&d j%%sa?%%l eﬁﬁo)f@%@g ﬂgggg gggs 00| 15021.00
. o8t 1859 4575.
950@;'3?%’;‘@31&?\“0@ 94 %1836?2 %Er?cdg igh2t1er val , | ovverwand 575:00
upper | i NiFfuasx|Fs|nubhes| 1ab1.651 opasiol | %5.001 bjeembs16Bable 4743.00

vacjoohat edssuljj dcts) N = total nunber of |subjects GWR
= Geonet r|FuakEas 1880.13) 1880023| 0gB4AI0] t #9.00p238610002284:p0| 7120.00
21/ EXPLO [Fiut er|83|r1d67.8%) 895083 -8170090, @350] RNTHG| 1803.00| 2831.00

i nt@P%al B8P e 35: Serloprotegtion rates of ant|-H
tit Fluaipelasl, 851.84 ¢ 348001 “294°00 501 00| 1322.00| 3564.00

IFNg4- E@PI’J@Z‘FF&I onagaﬁgnog cfo7 067 --#43.d0| 1835%00( AM21.00| 5162.00| 13296.00

2 R e R gL g Tesea o

sub 3
26: $500015 84 8027 bodl! 268800| 2674 doPh 8ol OFERABB| To273.00
) 3515004.67| 1355.665|-2702.00] 719.00| 1341.00] 2109.00] 4342.00

002 ASO3
Fluarix {15 1117.80] 975.934| -258.00| 575.00] 714.00| 1618.00| 8850.00

TFNa. |[EXPLO (Flu 33| 2627.36| 2574.458| -825.00| 862.00| 1475.00| 4764.00] 9267.00
001 Asos |

Fluarix |15| 1460.53| 3115.174|-1586.00] 251.00| B13.00| 1314.00| 12275.00
EXPLO |Flu 33| 1072.36] 1044.140|-1816.00] 447.00| 1000.00| 1752.00| 3310.00
002 AS03

Fluarix [15] 904.67| 974.958| 32.00| 338.00] 752.00] 965.00] 3892.00

SD = Standard Deviation

Min, Max = Minimum, Maximum

Q1 = First quartile

Q8 = Third quartile

N= number of subjects tested with available results

Comparing the difference in the frequency of antigen-specific CD4 T-lymphocytes
between the 2 vaccine groups by Wilcoxon test for each study, p-value was less than 0.05
only for Explo-Flu-001 and was considered as statistically significant (in favour of
FIUAS03) (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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subj ects) N = nunber of subjects with both pre and
post vaccination result avail able. n = nunber of

WO e@pooder s. % = Proportion of responders (n/ NGI/LRPD)6/002836
95% C = exact 95% confidence interval; LL = | ower
[imt, UL = upper limt IV.5. Overall conclusions From
this clinicglCB4dy it is|EaplbiFwedl t hat t he.0931
adj uvant ed Jacci ne Fl u- AS)Exple Bwfezi or| to 0héo1
equi val ent ynm@yuvat ed vag@Exple ARl 0@t i x |i n_t 610543 of
frequency of| i nfluenza spe@xpiodFCB#2 T cel | sp.1888 al sjo
in ternms of |ge2si stence ofl Bxple Rluoohe riespooNs847
elicited by [the first Flu- Fiwveczi ndt 1 ono.2254
(prinmo-vaccingigpn | n EXpllexpori®0d) untilT P@3wE the
revacci nati dn study (Expl 0Bxbe F09802 - €.| +/ - obogear
Palafile! WikbXdrTRESTINGh-patametrR HPSEiArd) $o feaPRBARNIdHference

(VO FRBBH $EnKHUNT {-f befifdenang & gidupBiaiDapbesent in the new
vacci ne and to recognise the strains of the 2004

i nfl uenza vaccine.In contrast to first year

IV.gacHl Higrs on, upon revacci nation individuals previously

5 vacci nated with the adjuvanted Fluarix(tm showed

increased HI titer responsjveness as conpared to those

Reguliscara ghewn i Figurg L ang | BJ&H'@@&W-‘PQ@H x(tm. There is an
observabl e trend for 1.5- to 2- fold increase in Hi
titer dlrecteda 1N% d H3N2 strains and

Tablebist e @g‘%@ piland cerongefitirie plantizi titers
agai nst “%ﬁ‘éﬁ’ﬁl"@c?)“at sHkjeqt

cal eval uation

=

Ahtiktdy UVias Ntimima ) Nvansed 19af [fuegsea CcvacocGMES | N 95%Cl

ferrets I RST TUDY - | Ef filcacy] of newLf pruiullati onsL.L. U.L.

R&03 and| ABE8xMPRRE/. 1| Rat]i otTall e4.and72db| @omi ves.5 | 38.1 | 105.9
Calédannzia infection in the ferfret nodellcloslely ninics

human i nfl uenza, PX@h| r d§ar d8 [bct0A |t &l.5 helWeinkfld lviZiryl | 225.6
t o i nf ect FleASndPREBe ¢l i48ilcal9 Ir 88BgndG8 | PRE If dPBat S0 97.7
extrenell sensj PR21} b 4Bl e 40 lon ORilt %il-$ ot PO 318 §cntp8.24  302.0
AlRyiiag lﬂé’gxm' PR u n!r18r!r a_p‘h‘_)at i &1n5 3f1Qﬂ i 0| 510 176.9
str ni Bs Ther pl 21 IVAB[ \li1’$qp 19: QS/“I‘% I-LQQI' r$q| 2721 912.7
cvst em foFluAs ?3,4 E’BE,; a0, 4071 100 1 1] J0G )| 9437 71.4| 1246
;’ZJM‘ ‘,:f"g; ’F‘?Jj S “QJL‘P%”::TL%G "1018;'%;‘% ‘L'gao)g ’735.1 | 564.4 | 957.5
B/Shanghai [, Fluarix | PR - 1v.1671°88.9'[ 23 15.2 35.8
fvestrgated tn Plﬁjzﬁ P48 [T 17V[A9h L7018 "9‘3’5‘?%’%3“ '64.0 | 305.0

VacCi eS| FraREeaPPREY PT 409t 38 | 95.0 | 83.1 | 99.4 | 58.6 | 43.9 78.1
PI(D21) 40| 40| 100| 91.3]| 100 | 364.4 | 269.7 | 492.4

10 PRE= Prevaccination,

PI(D21)= day 21 post vaccination
95%Cl, LL, and UL = 95% confidence interval, lower and upper limit
S+= number of seropositive subjects

15 Table 34: Conversion factor of anti-Hl titers (All vaccinated subjects)
Group A/N-Caledonia A/Fujian B/Shanghai
N GMR N GMR N GMR
[95 % CI] [95 % CI] [95 % CI]
Fluarix 18 2.1 18 52 18 6.0
[1.4;3.2] [3.0;9.3] [3.5;10.2]
FIuAS03 40 3.1 40 7.8 40 6.2
[2.4;4.0] [5.6;10.9] [4.7;8.2]

N = total number of subjects
GMR = Geometric Mean Ratio (antilog of the mean log day 21/day 0 titers ratios)
5%CI 5% confidence interval

20 Table 35: Seroprotection rates of anti-Hl titers (All vaccinated subjects)
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sheddi ng i n nasal (
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secretions of ferrets
The obj ecPCTEP2HD6/002836

this experinment was to denonstrate the efficacy of an

ati-tyranted+-nHyenza-vaccine conpared to the plain
(Hﬁ'&g’cﬂdﬁ'vant ed) QLR ne. 'ﬂ-ﬁ'@'%ﬁ-ﬂoi nts were: A0
pr-rary—enrg—polnt— Reduction of lviral dheddi % in 95%CI
%@"é\l. washes af f&RMKonol ¢YdEs chal18&nge: 14| Zé8pnda2y] 93.6
CaIF49W8i nt s{ Analysis of {he humara{&Lrepons 2 by | HA anf
noni t ori ng (P2 ar 0\it8y t he 16t i AB.A abBI3|  98.6
the chal | enge. EASOELpefRRENt a ign WB2p. 180 64.4] 909
eat ment / group (Table 3 (2)m| e rret $9 M6l a86.8 99.9
}ius flro) Fo@ri%rret sﬁ'i{*ga%up d@ed 14-13D Weeks Skdle 93.6
obt ai ned f rom M SAY Cons{RR&idy| (H8rpshi i8] UKD,  81.5| 100
Ferrets wefe prfi¥fiRP%n diBR® wif h 49t er oS6pt ypE 76.3] 97.2
train HINL1_A/LSt ackhaol D30 (44009 TCHUDEO/ED) . @€h2| 100
B%”Qhﬁ, ferretElugB¥e i njRR%E ed | ntiBanuscubpr 833 t18.3 59.0
full humanldose (500 ng RIRA1hel dd8e, 151dp FASst rad.4) 93.6
of a conbi nht i offWSA3INL WRAew Cal d@pni a/ 28] 9985H3ND.2| 94.3
Al Panana/ 2007/ 99 and B/ SHEG®RIdng/ AOP7. FdOr etisomer®l.2] 100

T Riexascingiien, on day 4 1 by intranasal route with an

t'f’é@?ﬂir’pﬂ%’%{?g%ﬂtﬁam%w Panara/ 2007/ 99 (4.51 Log TCI D

D AiUmber ghswiests wittpavailaPleegsultat i on of the vacci ne

foF AYMRET Sfrfiibjestsrwithetitiesrwithin the ispedifiatt rapyai n

(o RRIFRNIRGR pubiesisrwithditios withBODerspeciiRBSange f ol d

concentrated (pH 7.4 when one fold concentrated) as
as a mxture containing Tween 80, Triton X-1 00

]
Tahle6yES

present SHPIERE)strai ns) are added to water for

Sgresanversien ratesrat Pinday 2t(oldrinctease dede(AlEnaccinated

ax. k3
19

A tion. HE 3 anfTties—reaphed are
Ao i ng: 15 remeorap E N Trj tog i‘i %°'3ﬂ?r§g§° N
, ' a
L S b R I A Y i
! u : . 8 1 S 41.5
sequence W th 1f Rggssti ri ngobﬂ_w? n +ea‘§'_1 ?dLEéplog 63.9
AEGRnl OT MU ay T oI 5o BE T rrpad—fgpio—thRutes5pt—rod 5 90.3
t_g]mgefatu'fe andgsh@hsd a 40%0 f ”gi adrgdfjst er &, 94.3
B/Sh&gRal V- Fluarix 18 12 66.7 41.0 86.7
FIUAS03 40 31 77.5 61.5 89.2

N = number of subjects with both pre and post vaccination result available.

n = number of r

esponders.

% = Proportion of responders (n/N x 100).
95% CI = exact 95% confidence interval; LL = lower limit, UL = upper limit

IV.5.

Overall conclusions

From this clinical studly 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 Fiu-
ASO083 vaccination (primo-vaccination in Explo Flu 001) until DO of the revaccination study
(Explo Flu 002 i.e. +/- 1 year later). Furthermore this response is capable to recognise

drifted influenza strains present in the new vaccine and to recognise the strains of the
2004 influenza vaccine.

85



10

15

20

25

30

35

Formul ation 2: Trivalent split influenza adjuvanted
wth ASO3 (500m ): PBS 10 fold concentrated (pH 7.4
wob@a/1em1e f ol d concentrated) as well as a m xtBPCT/8P2006/002836
contai ning Tween 80, Triton X-1 00 and VES (quantities
' s . inth _
i &P P SRR e B G ool vacoat
with éecdidj@vaintedofiaanix™ siesvddancrBaskdmgitémesaisivenbditas obpthared to

i VRS Gry  TBr Bt P2 e Sl ebtor 15102
foldiBbizagath %l?ﬁtér digcrl dﬁa&ﬁg laitl M1 ane ;Ifafilé%&ilgbfahd h(l{e!ﬂﬂdm.strated

{ . t eacC 1Ll A ver mn stirring,
staalsal ncgpsdd isniiero opreistinas in taught in -

Exanple 11.1) is added. The fornulation is stirred for

15 mputes at.roomtenperature gnd stored. at 4C .if not
EXRRIGY 5 PP s nise] SRRgEeDpharlvariRd ah pnagivanteaipfinphza
vaccihésiimfeeretslj uvanted with ASO3+MPL PBS 10 fold

concentrated (pH 7.4 when one fold concentrated) as

well as a m xtutre contai ning Tween 80, Triton X-1 00
FiramSTWURG Efficacy of nes fdrakilatiprisnAS0Rand ASO3+MPLdet er gent s

present in the strains) is added to water for

injection. The detergents quantities reached are the
V. 1. Hakionaleg@nd/dfjectiveween 80, 110ng Triton X-1 00 and

100ng VES per 1 mi. After 5 mn stirring, 15ng of each

strain H 1N1, H3N2 and 17.5 ng of B strain are added
Influenza ibfectiominsthe ferretgnduist vleesly edmicsadohan influenih} with tdgards both

o By foctq oo BB on (pr epared @s i
The férrat éxl edtgmmely Semsithe toi infepticst with both iaftleinta dnaraf BAGnges without
prih, adlieloh 0%, et SBED AR RSP B IoFua, AF el el systom for
studiea wf potartion confertretripeadrninisterad thfle¢rmraadceinedtC i f not

i i \ ' . : h..f | ati
Tl eSligEted e todty S HBS hAeE SPuaBR e egianteg or not,
to reddcd disdasedythptans Gody deregkraiure) radiviralbdhedding e nadd? €ecretions of

' h the t t ed I .

er el A TG bahgRer e targeted volure.
Theebjmed of.1Bis Resulest Avascloe dembosiraipribs efiicaty mi af adjuvanted
inﬂﬁ&‘fzar\f%ﬁ&hé §or‘n§ar%l\f(? ke Jl]aiﬁ '(Wécﬁu&agute% Qagdhgel‘.' re 11.

The end-points were:

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

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

V.2. Experimental design

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

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

heterosubtypic strain H1N1 A/Stockholm/24/90 (4 Log TCIDsy/ml). On day 21, ferrets were

injected intramuscularly with a full human dose (500 pg vaccine dose, 15 g HA/strain) of
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V.3.1. Tenperature nonitoringlndividual tenperature
were nonitored with the transmtters and by the

wao edoefretiny recordi ng (according to the proceduP@I/EP2006/002836
detail ed under 1.2.2). Al inmplants were checked and

2 B AR G b R e remalbG roatn

B/§hammlmgﬂé?7e Fendisvwietel €He|n)chbn>é|@©d oh rdia§ ) Gb‘y:i‘notfaglg%@g%b Weth an
moni
day@ﬁ?ﬁ’%ﬁ@ #3%53” 8%&{/% 'F‘?;Qs ClhsdmDenge every

15 m nutes and an average has been cal cul ated by
Tdhidlzfay. Results from baseline to baseline body
enperature are shown in Figures 10A (results from- 1
Grow3s  dAytgen(s) 4s hBavnjulatiod +LOBCErh@SHIst S Tr@‘fherétréa%érﬁs
days af dosagewn) . | essigechal | engehedigp@ate qf body
t enperature only| observed afit/ehalleAgdni zat|i on vvlthN r
firi val efitivalgiti t pFal MDOT5IIBS. IMNDap@aK ODIEHiaRG ATKE
i nmuni z&tairon wi t hHAsstraial ent |split adj uvart(g;ét(ygkbm]/@@%
or ASOB+MPL. V.3l 2. Viral shedding (Figunegg 0}@&1\6 ral
@i t r at | Brivantnas pFuMADITBUgWASVP Bl OF TE0 0T Rrigd TR S
per gr pAB03 The naldAlstramshes were perfoerA}S‘t’ockolm/m/go)
adm nistration of 5 m of PBS in both nosiyales |

dwake pmiivalérs. Theull HOC1HGt 1]aM; BaF 2§01 T e RRhiddH 1:%
ol' 4OC

Petri ASD3EMPL pl AARHaiknt 0 danpl e’ cont ai nwé;t

(dry ice). Al nfasal sanpleg were first sy 1

#i | tereBBshrough Spin X T1TiQKEDRFR%t ar) | Pand; rm/ 7any

bacterjal contani nation. 50 |m of" seri al idcRbith/24

dilutipns of nasal washes wgre transferremd pay o
mcrotiter plates contarning 50 m of medrum (10

100n of MDCK cells (2.4 x 105

S
S

. 2 HeSJQHRaloNSeach wel | and i ncubat ed
F /! /| | r the
OBbUIAESD Uﬂfrﬁvb eﬂﬁil«bln qmn&dyu&wf;&g f@n{ﬁ@@ﬁ(ﬁo&@ daye of

PB%O%&@E’ °8H°e'§f?ée%ﬂ?'i dre "‘4‘?6&%% fold @@ﬂenvatpéhesefwllaaﬁja mixture

8iBing! Twifena0] TRQONVETOLasP VLS| (it sRBking ks tid Wbtergent
cont e ones angt he %8 hrs(qul'hel| ntenglltyag?&ﬁ]ﬁ rl:%ergens

presgﬁthg&‘? %Fe{%‘gsé A agdedieatrieidar insHon-digdateigenis quatities reached
aretijne\fmlbwllr@ G’BO;ILQSTWéerDB@pﬂfOElg qu&in X-q Ob téuﬁd ﬁ@g‘g& r\/E@Jcpher 1 ml. After 5

ent
minf oG, 16hd, o § BT 6Bl atd (i enang Bostian iave added in
sequeeceib\stbr‘[mume smfnngaxememl éadht addion. 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 HIN1, H3N2 and 17.5ug of B strain are added with 10
min stirring between each addition. After 15 min stirring, 250 of SB62 emulsion
(prepared as in taught in Example I1.1) is added. The formulation is stirred for 15 minutes
at room temperature and stored at 4°C if not administered directly.
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appropriate wavel ength (450 nanoneters). The cut-off
is defined as the OD average of uninfected control

W@ e006400109. 3 OD (0.3 OD correspond to +/- 3 StEEVEP{006D2836
of uni nfected control cells). A positive score is

is < cut-off and in contrast a
!f?’PG ém?fé‘{ﬁ’eé” PRt mﬁﬁwwwtwwso%&wof f. Viral

PB@el@dﬂomgcéncbﬁfr@teMﬁbﬁ 'ﬂﬁtvﬂ{éﬁ &@f&?&' coﬁ@&%a@&? NURAEHs a mixtutre
Lower viral Sheddin

d
cqREN G5 S PO 0 AN 8ADIABAYESCLRNHeR S tespiepAt he detorgents
presiny Wrathcestrais) s é\ﬁfb& t@rweﬁeﬁof%l* Wéctléﬁnﬂ?é 8&teldRnty cﬁdé%'hﬁ‘tf’s[ reached

aridts lohOu oty SRuaT Rt 4801 gD Se 0 AL EROHBED per 1. Afer 5

mlﬁtmitrmgh abLgobeach §itfaﬁﬁ lI-ﬁNWH'SNQ'eQﬂ' {7.58)6€B %@‘Hln%r@%d@@ with 10
ow nunber of aninmals roup.

i) S0 (BT cih coditne. ARBRAE BN STkt ausf 868 emulsion
pr@ammm téhﬁhttm ERAMPIeVIET Bis Apied VEL Wihkilte T8 bﬂr?éoeﬁéam for 15 min
Ju$ " gﬂélgvafwég V\t 03 or ASO3+MPL conpared to the
\9£1|a 58] FeHpP maa} PUS\P%?'F’%\M@D@(% aﬁé@éﬁ"ed in Example
1. :24f'ﬁlhe:lfdrmulaﬂomiststimfed?:oﬁw flimaes ht o &MberdiGreBand stored at 4°C if
“Ogé igr and ASO3+MPL fornul ati ons showed added
ﬂ'@’f“f P dfF

WB of protective efficacy in ferrets
(1 oner vi raI sheddl ng and tenperature) (Figures 10 and
Post - haII e oost of the hunpral response
Rei’égs'k 'Bs&CO %?'83 Pﬁﬁdﬁ%'&t%ﬁewa&w '?re}%ﬂéweasgumtomcﬂy and
is dgld cantemtrateidtih tHSil 06luMEOR2ORIoluntEEdlIRuRIAINS reach the targeted
vomﬁ-f erotypic Challenge study in ferrets: denonstration
i fi cacy of new formul ation tested V.4. Rationale
and objectives This study investigated the efficacy of
V. grh Tr| Ie é Split vaccines, adjuvanted or not,
o reduce dlsease synpt oms ( body
tenperature) and their effects on viral shedding in
E secretions of immunized ferrets after a
et er ol oguous challenge. V.5. Experinental design
Reedalte fer | @itrepbiktist el a put or i[@anipks-8hpe(6 [ 1/P Analysis
r{ed from
q

ferrets/ grpup) aged 14-20 weeks were obt ai
M SAY Consul tancy (Hanpshire, |UK). Four groups wtethod
X Tri a! ent Snlit ASN

Vlrﬁ"sh‘é&i‘ding Fb A Post 'prvlmmg ‘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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* Trivalent Split ASO3+MPL * PBS Ferrets were prined
on day O with heterosubtypic strain HLNL

wov@soekbol m 24/ 90 (4 Log TCID50/m ). On day 2PAT/EP2006/002836
ferrets were injected intranmuscularly with a full

human dose (500 ng vacci ne dose, 15 ng HA/strain) of a
Indisigttial temriegatuswaHe KIoniOeWiithahe trensraitiors/and byriaagelemetry

LB, 55 loSagmar /|2 L T 8

ang ceiurélshed an@ﬁ newtcatiration was pedarmer by IR before placement in the
mté@%\!{’ﬁﬁéﬂ Qé\ﬁé/zﬂﬁ)gnlfn%ss\ﬂreﬂe‘?ﬁqn)— &L&@y @Q@%d) in s\ﬁgﬁe cdgeiukihg tikse

emati C representation o e'results IS given in
meRsgigments2 and in Figure 13. V.6.1. Tenperature

Teﬁ‘iﬁ@}attlﬂ[e Wl hdtlitdred ng'rbé 359%6151‘@10'1'\5!‘?%‘@{@ ru‘ﬁtnl@&‘éﬂsQ‘&f’ctY&llEFge every
n ng.

transmtters a erretry record
15imipitenasd ae pverege b%@ewlm@@ﬁ by mwb@asamsalt%f&m basellne to

ba&ﬂllne I*%@)? {e‘ﬁg)e‘f‘ﬁﬁreoﬁ'é SREWE ﬁ\ F%fur@& oR %feeﬂl% RIACERRA ddy8 are

i toneal cavity. animal's were
showye)i anddis (Il’%SUH%)UQ@d2|t<h+% ey @e@ﬁg‘én)durl ng these

Poﬁ?&%ﬂ%ﬁ;drelegg% H‘ﬁodlyqér‘dbél%tlfrg by oBsdredd §ﬁé’r"iﬁ1ﬁﬂﬂzatlon With

om one ;'R to anot her was

t
trivelsSb pRIb BlogY Lﬁﬁg tN?éP?ﬂqulPiSﬁ@ed @ iy mizatien Witk rvalenbsmiie

aduk/&'iteamﬁ%ﬁfA@o@,o?fA's%mpLhan after primng. - Despite
he high variability in the body tenperature, a peak

was only observed Postchallenge in ferrets immuni zed

Vﬂ“zt\hrd?%do@r{ Hfkd ¢§)s), Trivalent Split Plain (5/6
errets rrvarent Split adj uvanted with ASO3 (2/6

Virpkitradips pf nml pasheswas ReoEPean GrNEmals RAMPYRAL i on wi t h
ThE rn'a¥§1'v@‘d%he§ Rbid Opé%ﬂirMé‘é‘B? 88miMidiatidweRs MPe RS fh both nostrils in

ferrets). - seemed be | ess efficient tha
aWAbeemms a’ea."mﬂaherﬂ wRp p@@s@g ig @ Ptrhdish gng exaﬁed wo sample

coﬁ@h@ps A8y (dhpide). V& cannot concl ude the possibility
that difference between adj uvant is due t dlfferent

Allinagal| samplesywere fisst siowipdilt tB@&lghﬁ@me)ﬁglter ¢ (@osjar) ig regjove any

ba%ﬁQIQioﬂ&rﬁlﬁét%r 50 ﬂtl%f-gaﬁal REERId HREBRS oSS! v@éﬁh@@ Ii/\kléﬁed’tréiheferred
adm ni strati on of of PBS |

to BIRBSEHIFIPE PSaIMIG T chmeBi B T B 9Ot MDCK colls
(2.8 10° cEilsPhl) dede HeAGRIEed ff shchaidlland 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 ul of a 1/20 WST-1 containing medium is
added and incubated for another 18 hrs.

The intensity of the yellow formazan dye produced upon reduction of WST-1 by viable
cells is proportional to the number of viable cells present in the well at the end of the viral
titration assay and is quantified by measuring the absorbance of each well at the
appropriate wavelength (450 nanometers). The cut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD correspond to +/- 3 StDev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and
Muench” and expressed as Log TCID50/ml.
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containers at-80C (dry ice). Al nasal sanples were
first sterile filtered through Spin X filters (Costar)

W@ 20062000E any bacterial contam nation. 50 m PET/BP200&002836
ten-fold dilutions of nasal washes were transferred to
mcrotiter plates containing 50 mM of medium (10

Lower vigal ghedelinaowgs ohseoyad Rast-ritienge witl Trigalant,Splibadjuvanted with
AR drsa(sﬁsrmrc%nrpa%a eerﬂﬁghem%pﬁ@pré V& PBENEhe prrs%emreeérfect was

at 350C until cell confluence is reached for

slighfhvtbeder with ASO3 gompareg to ASGBHYEL (seetlesy BPgstwhplienge). Statistical
srdnﬂf&hlﬁé’é U ndthR deiriHedl dRAb W8 low ridfiblel ¥r ARG ararag
m of a 1/20 WST-1 containing mediumis added an
|ncubat ed for another 18 hrs. The intensity of the

V. ygl CoMBIdssT & ERd efbefinRhpduced upon reduction of WST- 1
viabl € celTs 13§ Fro portional to the nunber of
nghemueoeaé respopsess(Eth titers) Werie obgaryedhyith fdvadaid Seiit adiivanted with

ASU3I GHlAS ot ARl RhpARRAY t tﬁmmra‘rerﬂ e?nt Plaih 96k 413 SRAR(at REst 2-fold
t he absorbance of each he appropriate

fmv?a‘&‘é?l"éﬁ@ﬂﬁ'“?iﬂ%"Wﬁﬁ@r‘r‘éteeﬂée)'ns The cut-off is defined as

ASd?sfhrm@Gﬁ-mefoﬁﬁulé'ﬁBn@.fsﬁgﬁ/@&l aG&rH Eéﬂefrlc R |tér$ns of @rotedihe efficacy in
(DcorresEonsto +/ - Dev of OD o

feruﬂﬂ? %P\@er\é@' rrsrar@éﬁmgrra’f%e dS@rurer%) %r@bm i s defined

Pdérﬁ@lﬁhll%é Sno<deé¥ orolinfa r@ﬂﬂ‘)rél ﬁe%&é Ak o'bs@r@tgéta*ft&ﬁm%ﬁl%?atlon with
i s defined of Viral shedding titers

Triygleat %FE?JHY"‘HB%C’ W&Fh Aﬁ@%eréﬁ931\M%hch and expressed as
Log TCI D50/ m . Viral shedding after primng Viral
sheddl ng S measured for 12 ferrets fromDay 1

SES 1Y - Heterg eis: demongirgtion of efficacy of

neqxwfmmmes@gol The Vi raI cI ear ance was observed on
Day 7 Post-priming in all ferrets. Viral shedding
after chall enge Viral sheddi ng was neasured for 6

V.4 RatRinaldandipbjecaivedday 1 Pre-chal l enge to Day 7
Post chal | enge. Two days Post-chall enge, statistically
significant lower viral titers were observed in

Thissdtud iBvédtigaiet Zigsleifibddy of Vancusemivalom Split @Q(tdrhé%n&@dva\rﬂﬁédbr not,
AS03+MPL cogpar ed t &) ferrets i muni

and
oy F5etc a9 1S P SAer AR P BOr AT aER 2R Tgepts on vira

shedding thasarsekrdiiéhd of ifnurigdvibitréts adbiyy Batertbodlios BRallenge.
AS03/ AS03+MPL conpared to the Pl ain vaccine,
respectively). On Day 50, no virus was detected in

V.5eEqerivighaldesign

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

*  Fluarix

* Trivalent Split AS03

* Trivalent Split AS03+MPL

* PBS

Ferrets were primed on day 0 with heterosubtypic strain HIN1 A/Stockholm/24/90 (4 Log
TCIDso/ml). On day 21, ferrets were injected intramuscularly with a full human dose (500
pg vaccine dose, 15 g HA/strain) of a combination of HIN1 A/New Caledonia/20/99,
H3N2 A/Panama/2007/99 and B/Shangdong/7/97 (17.5 ug HA). Ferrets were then
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V.6.3. Hemagglutination Inhibition Test (H titers)
(Figures 14A and B) Serum sanples were collected 1 day
whedooneo1py i m ng, 2 1 days Post-primng, 22 dayBCT/EP2006/002836

posti nmuni zati on and 14 days post-chal |l enge.
Anti - Hemaggl utinin antibody titers to the H3N2
challehped o day #3 by intranass! nauitawidh eh aetergsybtysicraiiainshisNgr e

EZFZf(Q) | e glutination inhibition test
AA&E‘)@{” e Sg?ﬁg?'pp%lﬁm test is based on the

ability of specific anti -Ian uenza anti bodies to
hemaggl utination of chicken red blood cells
V- %&)mt% i nfluenza virus hemagglutinin (HA). Sera were
A gohemtic repeessatalipn bf the 2esulta éagiven inifigwe 12 endin bigueRSE)
and were heatinactivated to renove non-specific
i nhi bi tors After pre-treatnent, two-fold dilutions of
ifarisd wi th 4 hemaggl utination units of

iR 'té?ﬁdéé{aﬂ@uéﬂefrﬁérﬁﬁ 1R Rt B i

ed and the In I on ['ut1 nat’i on was
regaedingdhll impkants wereshaglfed %ﬂﬁ?fﬁﬂ%@'@dﬁldt&ﬁ?w ealibpation ayasof
t
ool Rl e i een e Tapqonda B Rl Hhimalsyror
lnct\édliﬁllmgusledlosmﬂh% 96 cludpg tigpe MeadwPM@as- scored as a
titer equal to 5. Results: Results are shown in
Fi gures_14A and 14B. After inmunization with H3N2
Theyresuis figutei Phehowthebr al responses (H titers) were
- quﬂgl‘?(/éﬁ%%lh't rdrf %ﬁ@gﬁodpmﬂbtﬁgﬂwéﬁ% 6&&%@ érbuﬁ(ﬂh@ kimiy. rI'lhe
ci ne adj uvante ASO3 or ASO3+MPL, as corrpare
baﬁ@lnpr%em@ﬁm e highsiRatere rsipYrg (an afiet RMiNgmuni zat i on of
- DeBphé&tne Hé%t \bar’fatamt A ﬂ?eddday%ms&aﬁpé @I ;ra:)akwais\@hfaﬂsemhlptost-

vaccl ne uarl X . Simlar ers were

chaliengein teirets lmmleﬁédww RBS (Giater ﬁ%ﬁ%ﬁ?”&@}’h}\%‘w é"dG ferretS) and
Tr%l%ﬁt ﬁ?ﬁ@ adjAvartePwitVRE03 /9$e°rre"t§)aﬂb 'p&ﬁk Wlas bbééﬂé‘d éffbrt he

het er ol gous strain A ?/ose
&h

lmmun@aﬂ@mwuhtrwal@nb‘wl'WQJ%VW%\M'MSW%(0/% fets)
A@@@téébmea 90 Bé%é REicRAL thed W%@+W@géﬁgﬁh&érofb§@§§%’éms in terms

not observed after imunization with Trival ent
of mvar ﬁr)evemlqsoyyﬁca@ﬂomlgﬁg H‘@ %él@ﬂlw thatgfiffqrencs I%et\o(ﬁ%n adjuvant

is Qﬁ’éﬁfdiﬁ&ehﬂe\feﬂr{&rbfchb[@ﬂgalaﬁﬁlﬁbdwIé\}élsl he het er ol ogous
strain A/ Panama H3N2 and chal | enged with A/ Wom ng

H3N2. As expected and contrary to the honol ogous
v.6havirangedditd &ridleb aspl ogous chal l enge resulted in an

The nasal washes were performed by administration of 5 ml of PBS in both nostrils in

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

All nasal samples were first sterile filtered through Spin X filters (Costar) fo remove any
bacterial contamination. 50 pl of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 i of medium (10 wells/dilution). 100ul of MDCK celis
(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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I ncrease of A/ Panama-specific H titers in ferrets

i mmuni zed with A/ Panama H3N2 adj uvanted with ASO3 and
WASBAMRLY V. 6. 4. Concl usi on of this experi nment PGEEP2006/002836

expect ed, a boost of anti-H3N2 H titers was observed

after heterol ogous chal | enge conpared to the situation
Tth'@tePS'MfrH?eo\wg‘y femazar Ay Prodycesberan redygligp WEWST-1 by viable

ceﬁé mdr@domret @Gché aambw csfa,liabﬁehmg Ip%)enmsh@mmatwﬁs oAl beihe viral
et er ol O%OUS and hono ogous, cna

B 5P EORI® GIATIRR MORSSriad SRR SRS REnaR A CRRiHeLa fes
ap%};hé@rvme}éﬂgm @86 nétﬁbrﬁ@tzﬁb Itheltut-B1 55 d@fiﬁ@d 1S tl'ile oD average of

nent al _desi gn_a bj ect ive Significant hi
T il s ok B0 e SBlsseiernangs 1§ - B vt bpuninteoted
coﬁirdJIQﬂe | A bSiﬁWe {cpiskieBndd Rhén D is kQut-dif bM@iredtntrabith negative

Spl.i red to Fluarix ai.n (un-adjuvant ed) .
SCR@ '8 P? QR %B%té?fCéIHa'f%kedﬁ'Bg iteepyere dederminggkpy “Reed and

MushaRT &id é@meaagwgtmmwmese two groups. The purpose
was to select readouts to induce in mce simlar CM

responses than observed in humans. Particularly, the
ViR sisapingid@r pamsigow hi gher CM responses in nice by

Split ASO3 or, split ASO3+MPL conpared to it
Vi3 o fefeingywas moastreciog i 1Rsey G0 sy et Tause 8 PBViA st
pritldy. Meeaidre WipreagetlinpoBl. weeks were obtai ned from
Har | an Hor st t herl an T. rou ted were: -
TheiraCiledinsias Stsmarer on ey 1 BpSra ey el dGoas.
Trivalent Split ASO3+MPL - PBS M ce were prinmed on day
het.er o typic strains (5 ng HA whol e
V’raﬁw(/gtaét&rﬁ%@”ﬁ\]ohnannesbur g/ 82/ 96, H3N2
Virkl Shdiaivig/vidsIieadirddaio férdtd §loup @ontiBay 2®re-BhdllenyétcDay 7 Post-
ch 'Eel ected intramuscularly with 1,5 ng HA Trival ent

(A/ New Cal edoni a/ 20/ 99, A/ Panama/ 2007/ 99,
Twi dalya Rypebetgli@ndge! staiiidany significhrit Vowdr @lilal(tBere wer®otserved in ferrets

imr%%ln%\e\gi with Trivalent Split adjuvanted with AS03 and AS03+MPL compared to ferrets
immunized with Trivalent Split Plain and PBS (difference of 1.25/1.22 log and 1.67/1.64
log with adjuvanted groups AS03/ AS03+MPL compared to the Plain vaccine,
respectively).

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

V.6.3. Hemagqglutination 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-chalienge.

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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VI.1.2. Preparation of the vaccine fornulations In

each formul ation, PBS 10 fold concentrated is added to
wo e@ehodisdt oni city and is 1 fold concentrated PCI/EP®06/002836

fi nal volunme. H20 volune is calculated to reach the

tar ted vqu Spljt trivalent plain
h PBdFe Tigb plkiontr Saramvast B Ossoundefectaissevel was scored
as‘a)tltéreqmalwsrat ed (pH 7.4 when one fold concentrated)

as well as a m xture containing Tween 80, Triton X-100
ResulisVES (quantities taking into account the detergents

th t to wat er
U T R -
highoer | howdonay res}ﬁ@seng (HTdiezes) vﬁ&e obd&ad ihrfekrer inimLlAReath the trivalent

Sp%?r al ngg%il&gﬂteﬁl%mcﬁoﬁé%%%l 3 i ﬁreﬂotn‘ﬁﬁ‘%];‘“rﬁgr%' response

obseivediaftgr inetunizstion ot feretidiithi e .unTdtfuvbatedLbRin) &ivaicht split vaccine
(Fﬁfah&‘“‘"?d for 15 mnutes at roomtenperature and stored
if not adm nistered directly. Split trivalent
Slamj@mbihhtemj werd bbsdreedin fermetsirmtraunizativih ¢IBNZdAIPSRAMa adjuvanted
5&%&%\1& d concentrated (pH 7.4 when one fold
concen as well as a m xture containing Tween
Crees-rebetiveoHl Htets @0thartebterBBgéuRstrdin 1A/ \Wsoiiigi IBN2 a8 only observed
aflggg’@'gmlzétﬁﬂ v%%t /P ﬁ?r&% éﬁ@%&lﬁ-h@hté@ﬁgf\}@gﬁpg a%nljuvanted with AS03

to water for
or @+ MPiLdsotrabaeived aﬁenermmmzfaobm wvlsh mgvalérﬁ(SpngPlﬁmen 80,

E"%‘%?E. g, 3;0%2 n%s&?%}lcq@ﬂlt%'g Iwn‘g "KEE in fﬁ@ﬂfz‘ wgw&mge%yvgﬂ]’che

hetgtdlegous sttairnlA/RanamatHaNg argl dhetleveed veicladdiing 19BN2. As expected
r@fcbﬁfra Z%mae;hot%dlcg oug%haléggﬁ,p%%%itfrc%gqugnga@egge regiilied in an

Inq*eﬁamfa&/ Panamassp=cificrd cﬂnte‘rs; i féBetsiimoiuaized vith ddPanama H3N2

t 4C if not adm ni stered
rec??ﬁﬂ*ﬁ@?ﬂ}dﬁé\g ent adj uvanted with ASO3+MPL: PBS

10 fold concentrated (pH 7.4 when one fold
s a mixture containing Tween
V.EACARF m}g‘%‘%@]ﬁv’% S (quantities taking into
Asgxpectad, a beostiet antigdd2 Hpiitersands dhisetved afer Iaetem)ogoas challenge
coRpERY tB%é"quﬁﬁorLQf’ECFr h%%ﬁgoﬁ?ch%@ﬁ?éjg\oenfggp g Tween 80,

quantities reac
Hoypgeiy smilet pietection (virahshetidDghwad/Bisqpead ditemhetdfdlegous amin
h ﬁlfold‘b ] of each strain HINl, H3N2 and B are

° gdhgmg?ﬂé%@m n stirring between each addition.

After 15 min stirring, 250 m of SB62 enul sion
Exbfiphd ¢ £p

xaf )?ﬁjre | g@-éltulﬁl??%fagdeﬂalo% %Hedlénd ﬁ?gtggsgpeglr?ﬂuenza
vaggines inR5oBl/epriged mlce

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 AS03 compared to Fluarix Plain (un-adjuvanted).
No difference was observed for both CD8 T cell and humoral responses between these
two groups.
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of MPL. The formulation is stirred for 15 m nutes at

roomtenperature and stored at 4C if not adm ni stered
walreoeaodiye VI . 1.3. Read-outs CM anal ysis (| QXT/EP2006/002836

CD4/CD8, 1L-2/1FNg staining) PBMCs fromprinmed mce

wer e harvested 7 days post-inmuni zation. They were
Thegirpageiwasie seleriyradquts i@ inducera siica mitaifeliit fespenser dhan
ob§9@$@ﬁh m.ln%}%r Péﬁl@&lﬁﬁ)‘ﬂ %@Eurﬁf)seqag %o@qﬁ of (ﬁ\mlrla%onéés in mice

as | ower roun eterm ne usli
Y CBTBI STt PENAEEEHH AL0BHAR roMEror 46 BURARS v r i 1

mg/ M as re-stinulating antigen. Results are shown in

Figure 15 (CD4 T-cell responses) and in Figure 16 (CD8
Mﬁb@@h@%). Wth these conditions, it was
Fe?r%?é CQJYQIG Rice e/ ﬁﬁce/g{rlih%"é%'éd ¥ wiekBhdre 'BERNERSM HaFlan Horst,

S03 conpar ed plit Plain, as observed in
Neﬁrﬁﬁfﬁﬁé Th%"@H@?"eébﬂi wergie| | responses for Split

- ABRRdlsprasear ed to Split Plain. Simlar CD8 T cell
responses between Split Plain and Split AS03, as

- obdvaAled $PlitAS%ans.  Trend for higher CD8 T cell

- T PHpMdH Splif A50ARER+MPL conpared to Split ASO3 or Split
Plain Exanple VIl - Pre-clinical evaluation of

- aBP8vant ed and unadj uvanted split and subunit

Mit& e HER IR & 846 With %eﬁaﬁb{@d@t@msqs lum\ WhbIB inactivated H1N1
het er ol ogous_strai ns desi gn _and

A/M]n@ew%@/%%.mAﬁyam@ﬁ/%b@/wawﬁf%bme?@ figeawere
m@&é@irfﬁ%ﬁwusbtﬂa@(\mtrﬁ E:Elgy'r(i)ﬂi'nﬁélérﬁ'sgﬁi' (AR alea8faL8map! e

for_ Trivalent Flu f)lt ASO3 conpared to Fluari x
A/BP%ﬁfP@/?QW S Bhanosany 7R8 B'?H%@QM@“%&S%’&%‘#RF&? Vhr
both CD8 T cell and hunoral responses between these
tvvo S. An ani rral rmdel_ reproduci ng simlar inmune

2 la{ighgns was devel oped by

In @ﬁbm@rmz&d @Bs pioRt ¢dmdntvatédn ishRldeH & RAEN Bofdnichy BRd is 1 fold

For sll ntracel | ula
concentratedl the final volume. HQO volume is calculated to reach the targeted volume.

Split trivalent plain (un-adjuvanted):
Formulation 1 (for 500 pl): PBS 10 fold concentrated (pH 7.4 when one fold concentrated)
as well as a mixture containing Tween 80, Triton X-100 and VES (quantities taking into
account the detergents present in the strains) are added to water for injection. The
detergents quantities reached are the following: 750ug Tween 80, 110ug Triton X-100 and
100pg VES per 1 ml After 5 min stirring, 15ug of each strain HIN1, H3N2 and B are
added with 10 min stirring between each addition. The formulation is stirred for 15 minutes
at room temperature and stored at 4°C if not administered directly.
Split trivalent adjuvanted with the oil-in-water emulsion adjuvant AS03:
PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) is added to water for injection. The detergents quantities reached
are the following: 750ug Tween 80, 110pg Triton X-100 and 100ug VES per 1 ml. After 5
min stirring, 15pg of each strain H1N1, H3N2 and B are added with 10 min stirring
between each addition. After 15 min stirring, 2501 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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cytoki ne staining), the re-stinulation is perforned
Wi th an inactivated whole virus. The purpose was to
W@ vpaeEos he CM response i hduced by a d axoSnmPCTEP100€002836
commercial ly available split vaccine (Fluarix(tm)
versus a subunit vaccine (Chiron's vaccine Fluad(tm)

Spéistrivglent agiiventedorth ASFdMEe obtained with these

PBSa‘fﬁ'fBI‘aSccﬁ‘QthYﬁ QH W 4 gvréﬁoghe fid %@Q@éﬁ%&d? lasARAE BS'a mixture

I -in- SI on adj uvant

corrhaémqﬂémerg% Jpﬂtm@ﬁap@ anBYES/ euwit@es (@mgm@@/cg@w i) detergents
pré’&ﬁﬂm he ‘g‘%ﬁnﬁf ls\"fcfo%dqgt\nﬁdt&%gr fnfé&%ﬂ"alfﬂeatﬁbtéﬁéﬁ’t‘é quantltles reached

ce were rIITE I ht ranasal |

arwr[eﬁ‘omy(l@g a5qu¢ ypieen §pr H1Gng Trdonny- 198 axe %/O@pg VEg per 1 ml After 5

mih Oitlﬂﬂ)&;‘/jellﬁ)ﬁeeof' ARt il A NTL s dad @%F@%Qél'écﬂ/v@tﬂ/ ‘Rﬁmln stirring
dney/ 5/ 97, B/ Harbin/7/94). 9,

bejpeqen eewh @@lﬂ@an i Atar dBusie stigingy 295G Bf §B§2 ﬁ@umm@r%re@kﬂs taught

in Ei?ér’nbleQIA( N?é%lc%@' ‘Fﬁé’ ﬁil)@él%% SBredAQAPBI M8 R8BSior addition of 25ug

|angsu/ lain or adjuvanted (see groups in
of ﬂv!ﬂh é hséora’@le@m i %@ﬂéors‘eﬁ minpiegAtirqom tenargraiueRigRcbeiores at 4°C if

nof¥@hmishedd bifedi)e section below VI 1.1 .2. Preparation
of the vaccine fornul ati onsPreparati on of OW An
oil-in-water emulsion called ONis prepared foll ow ng
VIHhe He@glogg® published in the instruction bookl et
contained i n _Chiron Behri ng Fl uAd vacci ne. Water for

CignadtsisdioS-3PEGRG br2/t6N9s1@inigg) d and 627. 4ng of Na

PEMES RS- pAitdd Aice waleRaveQ8E Y lays poulihienivalidhe hé)Swere tested in
adj usted to 200m . 470ng of Tween 80 is mxed wt

P°9|§/94Wﬁ of this buffer and this mixture is called
soI ution A'. The oil mxture is prepared by m xing
3.99 of squal ene and 470 ng of Span 85 under magnetic
Vi, REPYitRy. Solution A is then added to the oil mxture
and the final volune obtained is 100 m. The m xture

is then first ssed trou 18Gx 1 _Vz needle and i
Camdiian that ppwesth SRET GSHETr o T df© CPpt 3iele, 2swel asTower
batM(g?be?rﬁd We@lé aét)arr?nﬁea Wuﬁﬁ@ﬁS@Bl{@ prlumsﬂim dritewisd|g Radfivated virus

ets article.s
T U R K L i R
anﬁllnhFrg%Feﬁfb mD@T%emebhéee)r A z average nean of 143 nm
iggbthagoc! di s| erngq O is obtained for the
thiesg conditions, it was po subeto induce:

Higher CD4 T cell responses for Split AS03 compared to Split Plain, as observed in

humans.

e Higher CD4 T cell responses for Split AS03+MPL compared to Spilit Plain.

¢ 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 Split
Plain

Example VII - 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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sanple at TO and of 145 nmw th a pol ydi spersity of
0.06 after 4 nonths storage at 4C. This size is
W@ DRioaitemaod usi ng t he Zet asi zer 3000HS (from Mal RET/RP2006/002836
under the follow ng technical conditions: - |aser
wavel engt h: 532 nm (Zet a3000HS). - |aser power: 50 nmwW
(Zet a3000HS). - scattered light detected at 90
Siérﬂﬁﬁa&Bﬂ@ﬂbEDP4-TFc@ll?@ép@h%sﬁmg@@bsfegvéﬂﬂﬁrﬁEknnglFlu-gm clinical study
automat i mnatio e soft, - nunber.: i
(s FE8Bul e T HUelP Bk ot ASE ooBparie o hRGY Blain pyr-adivanted).
NcC diffetenbé wasnasyves fEroschICDg Pitell @hd HuRidPal keddoPked Bbween these

PBS 10 fold concentrated (pH 7.4 when one fold
WRGHURRt rated) as wel | as a m xture containing Tween

ArBanimeil inﬁcﬁdﬁl Xepr08uai svifiar (irﬂh‘l@tﬁb! ;irbftﬁﬁs ttl@e%ﬂ Bgsér{?éc{) in humans was
t he ents present in the strajns) to

o S5eHT by 1ira CBZEIE Bt A eh Rk nofdiignuRSrARBe Fopg'S @racelilar

cytoljineistaiiing)p theXe E0Muriion Bhamtiibd WiiSan #Rtivdsedhdie virus.

t f i.njecti 5 mnpstiyrin 1 of
TR RuRbase Mae 0 R Slar EM fepnanSk Boiicrslty 4080 ke
cosiniarciallygavagabie epiit @acdinea@lliarik & verbne afsabomit Ricting (Chiron's vaccine

stimred for 15 mnutes and stqre t 4C if not, i
PRl Rl 1o 8P el B hoss: Ve Bem adiuyanisd with AS03,
or AZ0B+MPBSr afothed dll-inavitardniasies adjpvant (@vwhen one fol d

concentrated) as well as a mixture containing Tween

80, Triton X-100 and VES (quantities taking into
Vilat tolreatnidm@grdeper gents present in the strains) to

Fo sl b SRR 98 P o

Nedlsriand f Mice iwejre piiired intréhasally on riag 0stith Hetergsubtypi@ sttaiga@ug HA

T T e S

B/iixkbieviTiB4)i On dag 280died. wetb tnjécdedrintramussularky with 1,6 @g HOTrivalent

' t 4C j adm nj d . ,
ol AT 55808 Syl g S AT P 0eEderor acivanos
(sdengrdupindebter38t lmdow)pH 7. 4 when one fol d concentrat ed)
as well as a m xture containing Tween 80, Triton X-100

and VES (quantities taking into account the detergents
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-unity / AS03+MPL (2.5 ug per | Heterologous priming DO
dose)

8 Aggripal ™ (sub-unit) / OW** Heterologous priming DO

9 | Aggripal ™ (sub-unit) Heterologous priming DO

10 | PBS Heterologous priming DO

* Fluarix ™

**OW produced as explained in the section below

VII.1.2. Preparation of the vaccine formulations
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present in the strains) to reach a final concentration

of 375 ng/m Tween 80, 55 ng/m Triton X-100 and 50
worguorllo®Es, is added to water for injection. APCEEPH06/002836

mn stirring, 15ng of each strain H 1N 1, H3N2 and B

are added y’th 10 mn stirring between each addition.
Pr n stirring, 250mM of SB62 emulsion is

Arﬁdﬂiﬁﬂwa@h %nfmedSﬁJ bé\ﬂddOOW s etepar@dfo‘uamg&hm febibeSpudlished in the
ored at 40C i adm ni st er di rectl

'nslfré'PPRﬂ BRq C?'?}?'nﬁ?' Blﬁﬁh'@“ Jying ” AdB(BECING: f ol d
W@t@ﬂ@cﬁﬂhjeaﬁcﬁd 3t6F6|7|m_é & ?ma@@%_?_ﬂ e W@?Nﬁ:@itr@@)ﬂ-@@ are mixed
m xt ur.e _cont ain riton X-
togilaevid e JAHTeL BIUPERIT GO & 08 Glioeh B0 fRipg o 47m
of Iﬂﬂ@Bgﬂg\ér dnd thig enlﬁﬁer-?ligoft&)led %ofbﬂi%ﬁ- |A_’;_aT thd @E\J)T](l)@lﬁé Q‘@ﬁﬁebéﬁeldQﬂl mixing
n riton X-
35, phiAhe pad 250480 b SRR Poer| MRGRRTF SHITngs Soilign A is then
added) tsthierdi Ilrﬁlllt,urelénﬁﬁgth@fflnaa\ﬁdmmé bBiahedidNi00 MBNZh& fixtBreds ehen first
paRgach ol i TP e gClendih(e Bn amhd b 1By grofuidiser (rom
Mlétd)ﬁ&ldtcs)'ﬁhewm senisles toSreGﬂd;ef thedizegsiitiie biptropplets. WHensd particle size
TR g SR e T
filted v mhﬁr@?eem\edm bEt4d fyrg ngmran()jld)lglép:ﬂ?lfologfmlu rmbfalne‘dqbr the pooled
1 : al v 0 a R

sa el pad S TRy A peb el o O afor EMERs kg at a-c,
Thisosiaelligtobtanedsusitg thiee defasizerd 3000HS (feem avialverhpredieathed following

¢ if.nil)t %qm nistered directly. Fornulation for group 6:
ecfhgf,ca FNAU9B®¥N of PBS nod pH 7.4 are added to a 500m

d ( ial vaccine). After 15mn
%%r%vé}g%gh st rFrﬁTgBGZ %0 5§

stirring, added (prepared accordi ng
t-dasehpowert E@M&Z&i&:B(ﬁ]Oﬂ-&) for the scal ed-up
producti rmul_ation is stirred for 15 m nutes

ﬁaatéﬁreﬁi Egﬂt Qﬁteﬁ@dlaﬁ gﬂoﬁzeéﬂﬁqpﬂl'@c ered directly.

E for group 7: for 1m: PBS nod pH 7.4 (to
rgérﬂﬁérgfuk(?%glévol ume of 1m) is added to a 500 ml dose

ofdurgioni aadroatg deteratimeionibglthe/eaigi ne) . After 15min
stirri n%QO%SOm of SB62 is added (prepared according
r@umber serttiye Beesiree@ntor t he scal ed- up

aq}éfatg[eodqgmetgﬁs .cginu%ﬁ#soaﬁn Ihen added. The

for irre mnutes and stored at 4C
if not adm ni stered directly.

Formulation for group 1 ( for 1 mi):

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) to reach a final concentration of 375 pg/ml Tween 80, 55 pg/ml
Triton X-100 and 50 pg/mi VES, are added to water for injection. After 5 min stirring, 159
of each strain HIN1, H3N2 and B are added with 10 min stirring between each addition.
The formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 2 ( for 1 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 pg/ml Tween 80, 55 pg/mi
Triton X-100 and 50 pg/ml VES, is added to water for injection. After 5 min stirring, 15ug
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Formul ation for group 8 for 1m:250m of PBS nod pH

7.4 are added to a 500m dose of Aggripal. After 15mn
waeiosnomgy 250m of OWas prepared for group 2PCHERIE)2836

and the fornul ation is stirred 15m n and stored at 4C

ol S B, SR S5 st B8 T30 ek B BB acon

AfmréISnmxegnrrm'g] 6250(1? olOXR! ieomuldich ist addegd'gﬁ@ I‘forilﬁlillaib(ill Uﬁ @frred for 15
tered directly

m@ﬂ% %hSr odtht f"% t%%&m:geﬁgpdﬂs " 7 Days

qumytatlplmfm@rma' a&vr1mHA/ neutralization assay: 2 1 Days

P80 LTS 88 P Sl b ARl E5ePS i

copRivirg Tween 80, Tmt@’EXg 00 apd W&(qbammesta?«ﬂqgﬂnﬁﬂa&ount the detergents
| RIS e, Y Sch S DRRLE 95 Yoboipo, 55 o

TritethX1i0Pievd S9ciud/mi VEESaigaddsd to tvateB foranjettivn. gftens Rsin ‘e@n‘smg, 15ug
S f u t

of SEHPEH A HINTE Flofe drd® &% Il Py 5fiiRa BetyBh qgtn additon.

Aftep d 6 -mimaliningabei .of SB62tdmuldios is addesl. Thd fmrulatioh is stirred for 15

miflieY Bad s@r&P&%EWnoﬂadHn‘isﬁé%d §ct bserved after

I muni zat 1 on “and for the 3
F%mwlarlmforgrQW|4aform|mk| ters were induced by the subunit

t n | t er
PBOSagg 'rfglg d@d?ﬁert\%q IJ-I e X gnr?n%h c?no Xg%r%lbcaq %bag a_ mixture
coglainfichEweaqoBQiTri lfc@ﬁé*ﬁl@@ angh ¥ ESHgeantitds taa‘ftngeam dEbolmt ithe detergents
Prﬁéﬂg mgﬁa' sfsitt%liar}sf) 26 Iré;a'é:ﬁ'\é ﬁnﬁ%n%@%ﬁ 3ﬁ§‘ﬂgﬁppfwm g0, 55 pg/ml
Trijgar %160 aad @@dngmb\ﬁEShe alclbled tawaien (Dr( lﬁpd:tloh Aﬂelsc’uhumsﬂir)mg, 15ug

of \é@@n éﬂ%\MﬁNﬁeHsWa'ﬁd%SQ% éﬂﬁc{glp v?{h 1’6 oS rrlh/gF> beHRARALES addition.

p aln [ u vacci ne. rs were
Aft@f éﬁ m plireng, ﬁ@u@f.&&&zaﬂmulﬁpg iseadoredr Thé hnixtieLis stireat] axgain for 15

mifk R briorAdditiBR BN24 g of MPL. The formulation is stirred for 15 minutes and stored
at 4°C if not administered directly.

Formulation for group 5: for 1 mi:

Equal volume of PBS and FluAd™/Gripguard™ (commercial vaccine) vaccine are mixed.
The formulation is stirred for 15 minutes and stored at 4°C if not administered directly.
Formulation for group 6: for 1 mi:

250l 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 ul dose of Aggripai™
(commercial vaccine). After 15min stirring, 250 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:

98



10

15

20

25

adjuvanted with OWconpared to the Flu vaccine plain
only for the AWom ng strain. VII.2.2. Cell-nediated

wo povaner1ipesponse (I CS at day 7 post i mmuni zat i BCH/EEDA6/T02836
cell responses - Figure 17 upper part PBMCs from 24

' r t t Jé . S
250G PES rioS U, % el ARUE L& SRl B, dcpagngl ffer 15min stiing
250pieft OWaas drepaiedafioe gtouptdiseadded ltmdsthé W%Mtibn e Biirrads €8hin and

&l at 1. i ., Results are shown in Figure
St(?%d ég‘éﬁ"f @r@'ﬂ%e@d&%ggf' Fl u whol e virus-specific
Fognutatian foslgrasipek prdsskng 1 L-2, | FN-g or both cyt oki nes

' t) Luvan ho t he .
=Sl e P8Rl 7 e aqgla R i B RStinea for 15
mipges aMbetoyetsatslig dirnab rdinmisises dikbétlyn was in turn

superior to the result obtained with the plain

vacci ne. This trend was observed both for the split or
Vil t e. 2. Whatever the formul ation

Pl ad\n S03 or. ASO3+MPL), the split vaccine induced a

Ch&'i(gczée)r75€3(§-§?3t8@mu% Bbnses than the subunit vacci ne.
IHA/netralizdtiqrsadsayi 21 Baysi Post-mmaigdtioamul si on ON - see

preparati on section) seenmed to induce simlar

freguencies than Fluarix Plain. 4. Fornul ations
Tal?lﬁ‘ﬂ)al ent Split/AS03 or Trivalent Split/AS03+MPL

' 0 n| t DT T &l ISTY et thc T
RFggggtleati gﬂ@l& Wt/oi I Sllarﬁqlpv(ﬁ/;tyg? enu'fpsi on OW (| na}lf’és

G T1esp —Frgur€ohf - rower—pari —PBMcs—Frof :
(G@LEQDE?rILQr%%% were ha Pgrs'?ed at Dayp°7 FACS analysis

oHeRLyy! muni zation and fested in ong pool/group.

HORBE T vat Lb T ic!lt Fe—vitruses{—irgfr—were

redB65AS Rt Rat ng i3 gen. In|tdrms of Fiu| MHyingutra
H HEPY -~ =V e WL 2 W B PSP VI PP N 1 2 I CNL A or

VITUS=-SD fic—€Eb8+—T—tetts exXpPtres 1% 22— N—
In:o'@fi'l‘{'db‘?lt/g:tq#e%o'(Fi gure 17 lower part): The cut-off of
this experiment was relatively high due to the high

CMiazialysio (IB5: aﬂm&s,dﬂzam@mﬁ?@%fg@t ive control
up. However hi ghey specific T cel] responses
eel R 2 RGP e B S b oniator B 58S

pools/group.

VIL.2. Results

VIil.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 HI titers were induced by the subunit
vaccine and the Split vaccine.

* Similar HI titers were observed for Fluad compared to Aggripal OW for the 3 strains

* No difference was observed between Fluarix and Aggripal for HIN1 and B strains.
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Trival ent Split/ASO3+MPL conpared to other vaccine

formulations. VII.3. Sunmary of results and
w@oemweiiug)onsThe fol |l ow ng results were obtai neBCT/LP2006/002836

Fl u-specific CD4+ T cells obtained by ICS at Day 7

%H -immuni zati on showed: 1. Simlar responses were

tthe nbatraips. statistieplly svigniiiceat higher bihfitexs were phgerved when the Flu
va@srhyrsm erisétﬁrnnwvaé b@Ovare&RE A0S i erﬂ%B@t N7||9|§ eamﬁsred to the
ared to the unadjuvanted vaccine, both for

p'@\%ﬁ) 4VacAiNBuenza vaccine (as observed in hurrans) and

Hr)rmérbaua@bgetrét.cémQrgnn@bat M@ﬁéﬂ & mOFruasmgspw or subunit)
humans). The oil -i'n- emul si on ‘adj uvant ASO

ad&ﬂ’ﬁmeé‘ﬁ"éwt%\&' %W%r@\ﬁj@ tk‘@) F Buysscine glain g)ly tpa e AWprosping strain.
responses than the oil-in-water enulsion adjuvant AS03
roups 3dand 8) 3. There IS a trend of a hi her D4

CDEW%VI?esbB)rsesAf—FEDr% rﬁwﬁsﬁ Induced by the split
vaccline were superior to the responses obtained wth

PBY&s &amaf r\w@arv@é QFPé'P(VE%ﬁﬁaWt@S‘&P&J Fsy 1 Rest-inmupizyfiop anel tested in

n'é dd whlcht WASIE Vi wafH U¥aNhE do-
0 r§ I/%Dggg Ir@ctrvﬁg@ ]\?/i\nthotut 9 L\ﬁ'rﬁéeég{l}lgrgh? gﬁn @)ﬂb stimulating

a'}?@?'? -JrapEle QIRANSWNIR GigEre TDARPer PRy | responses than the

In SéHarsUTiFlu wasrewas s?éd"ﬁbeCDEJr Fasblié gk;ﬂd@s@ ILOZ, IPRGH drikh dytokines
specific CDB+ T cells ‘obt ai ned by

oW ( 2) F
(F|gggeg{ Fﬁ?ﬁ bost -i muni zati on showed no differences
anb e @SIS? E&egmﬁm ?ﬁl sérhé\a%narbtré §rdgropsr§’l @Jsﬁn,(eas(Example VI):
obsefye umans ere was a trend for a hi
S\‘foc’tﬂ' MFﬂ- igr Wé&? YRiCRoBiES N WEh SURGSIOr Ff’otg‘ﬁ Spf obtained

t o Sfiﬂh theASEin @bcrﬁ@' Thiis fflefd Was3)bsERledebcli g tAeljsgitadtithe subunit
and for, the 3 strains, simlar H titers were induced

by tY8&CB8bunit vaccine and the split vaccine. For the
32StWﬂatﬁﬁer thé &drhﬁrtdtr@ﬂkﬂ’l}iln?ASOB ol A808+MPDY) &tie &plit @4ickine induced a

he Fl.u vaccine ubunrt or split)
TR cHoRl Bapotsns ton ASSUMBNEE D ar ed 1o t he
Ftalu Nfaéd:(smrﬁurﬁ]‘c aigil- ||6-Water\/e’mﬂ$|ﬁr$ OSAN->seEJ| prepacabmeedtion) Beemed to
on or in Example VI -
ai rﬁ‘%‘éﬂe SfrP'i?aélfreV\ﬁe'};ﬁ‘FSgP Hﬁ r'%gﬁl'ﬂ'ati on aged over 65
y éarforiutations \Taesleinte SpYASTdnonJrigalsm! Splitt ABOBWMPLAInduced higher
ant I@BEH%&P%&&OHS% th%rr}(%hé%%(r)r%ul\%kt)r? sr?brun\r/t\?otrl-ri]nq\lrjvgter 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 SpliYAS03+MPL. compared to other vaccine formulations.

VIL.3. Summary of results and conclusions
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MPL adjuvant VIII1.1. Study design A phase I, open,

random sed, controlled study in an elderly popul ati on
wa@owd1aier 65 years (> 65 years-old) in order POI/EP2006/002836

eval uate the reactogenicity and the i mmunogenicity of

G axoSm t hKl i ne Bi ol ogi cal s i nfluenza candi date

vacci nes contai ni ng the adjuvant ASO3or ASO3+MPL,

Th%fmb\mnat & md vicd bshequl arly as corrpared to
arlx vacci ne (known asaRlcﬂ)S) i n Bel gi '9

1) FkrspecifiaP Bl 8 co SoiBIodY ACR L DR £ oSt HEN BB S1oviss
St bgmg\ﬁ rés%ﬁééé' vite %Bfénr%&& mifiad ESmpRe@RSEILAM €d and

uvanted SV i nfluenza vacci ne éFI u ASOS%

g?r olipe stliusanted fsyleton BekseH Highes VMBS Eeons Eompared to the un-
r ecoiabared %Jccﬁiéd bbihoABR3SIPInflashAavaitiad (&é/obgér{/ewmzmmans)

vaccine (Flu 03+MPL)  one contr ol

subped fo th%églpqnltr{@ggr,l@l MeSeing ANGt| q§§?$ Eituﬁiwupgp%a;rp%)on in-water

;/{ Ir gr\ﬁlsswus U\Iféﬁt ?gg@%ﬁ?gh%nﬁéﬂd\mmmm (Sjrélfﬁsl oandtey gave higher
e vacci r

had r@@@%%éb@?ﬁ%r?déwweiﬁrteﬁy'% loant ﬁgoé éﬂfao&cefg%ﬂ .

’\Qr tl’h@trenls"éﬁﬁbﬁ@ﬁﬁb%lémm résponsey Withv Spal/ ASlusriMPL2 06r8Pared to

i fom a/ 3/ 2003 (H3N2) and B/ Ji angsu/ 1
0/ Z@Q/AQQW'QUF%HMU m/a-Rix(tn), the comrercially

ay aithable8po@es i inGudéselly alse & momrr@t @ere shgeritlj toviaot edponses
vacci nes (AS03, or AS03+MP cont a 5‘3

hae REGHediTh the pubynityeceiag omPRr @AYES 19 Aand BrouPR 543p)-
, 9 ghe HAt eiciieaiheter a&;bmgcamamcsod;amm \ba(MthdSlESMIalt ¢groups 3
2 conponent vacci nes COBSI T?CSIH a COI’]C
|

ri 88 dhperoraep spav e ngpeT rRPr s ae Pethusl vaocine,

in ggﬁé/rnﬂudd @lcps) \or Al gﬁgwmiWE(gr@upﬁu I I ed type |
Syr

a I nge _cont ai ni
%Qognfmtﬁl‘})CDthyCﬂ'é\@t%%%%E}Sﬁ%gé{‘g?\;aya 4 Pk aripiafion showed no
diffe¥enaek aark lobsdived ltlrfél\@&ri SpIQKASBaargd Splitl Plainv (asi aiserved in humans).
anti gens noval ent use h
THE WeaAtietd T e P1ok L AL Re v B0S S ASagypl dBmeared
toBPm{,f]@maores‘pnt Piginact i ve | ngredl ent s used in formulation
3) \lfg{:@,sggl%o %gﬁtl grlld Tlczar %haré ét‘aln S|m| ri(-rl tlfa‘e%) \?’velaed%&Yc%rdtb?/qhe 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 VHI — Clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation and AS03 with or without
MPL adjuvant

VIIL.1. Study design

A phase |, open, randomised, controlled study in an elderly population aged over 65 years
(= 65 years-old) in order to evaluate the reactogenicity and the immunogenicity of

GlaxoSmithKline Biologicals influenza candidate vaccines containing the adjuvant AS03
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The ASO03- adj uvanted i nfluenza candi date vaccine is a 2
conponents vacci ne consisting of a concentrated

wa piosabmEme i nactivated split virion anti gens pPEFEP10861002836
inatype | glass vial (335 m) (antigen container)
and of a pre-filled type | glass syringe_containing

or ABE3-88BL, atministeser B3BIURtUIarlyaat earapared enklupiéY yaccine (known as

and conposition of the AS03 candi date
o PEAeh g @M ol ained in Exanple |11, ASO3+MPL
adj uvanted vaccine: Briefly, the AS0O3+MPL-adjuvanted
influ a candl ate yacgine is a 2 conponents vacci ne
ThEegrPse\@[&%)uB? wg Meem rated trival ent inactivated
&pl lohe graupah SGISUngeIBSewl\ﬂ!agamﬁeedbs'ertﬂ thieyeonstitited and/A803
35 .M I cont ai ne of a pre-filled type
I g,agjgg%rgéﬁllgﬁ('dé‘ﬁ@gﬁ? X?%'q?g(%i@%g03+NPL adj uvant (360
ndh) ofiadraupast 50e0bjesis hedeiving'bnd desetdf e ebomstieed adFlu
t he t of the n_contain ved from
t he A0 B, sflvae Y bl g dednd B Y aso L
ad] wraebnirdl gkdupve? BoRYbjgeB rbaeivIhbgdere dﬂFaJa&B)(TM (R i)
Prior to injection, the used needle is replaced by an

i ntranuscul ar needl e and the volume is corrected to

VIIR20 vaccindeoipesitioh andeadntinizb@itionut ed t he ASO3+MPL
-adjuvanted i nfluenza candi date vacci ne corresponds to
530 mM. To obtain the 15 ng HA for each influenza

Thetstraing uakd Ireenineb tvbitdings wéretthe oASEDBaMRAd belinireanrhmended by the

Wil i 05 408 NotBern HeRisehaid 5efoonea NP Palgdoniarz0ros
(HER1 YoV MW lﬂa)lfo&ﬁa/G,QUDal(H:BNQ)QarH ngrangéwp/zooa el.ike Bluatix™/a-Rix™,
ne dose of th

i GoREPEl SRR Ve SFo e RoGPrUKEPhehpsadvanted vaccines

(ASO@rtirl AS03-+MPL) ahtaire po Yy dthemagdlatihia (WA) Ob eactExéngriza virus strain
% except for the influenza strains. Both vacci nes
¥-given intranuscularly. VII1.3. CM Objective,
Them:ﬂjmmﬁdSmﬂlMZa eanditiste Maecitdd ambp e:ompmamtvvacelnesncon&stlng of a

cop g Tiarest Vsl Ond e TR o rforrBfe pleRBnB b Hhst Lfass vl and
of tahpresfitiap dydet | glassrvlsym'@et combginingl jther adjuvdra JASH2 (xtASDﬁ!gME-ﬂ_) They

hav%gr? ?)%p'pgfuel E%ﬁa@eﬁaflnvé)@érboge Hcﬁi% tiﬁ?? H‘%?ﬁ‘ﬁt gﬁlﬁ’v?lgn antigens

(mnb\vagmﬂshulkd) h‘aecBmlformG]Mlore niltheoadjt\@ntatdinfleszht andidate vaccines,

are exact}/ %evs%rrﬁeagls She active ingredients used in formulation of the commercial

Fluarix"a-Rix.

ASO03 adjuvanted vaccine:

The AS03-adjuvanted influenza candidate vaccine is a 2 components vaccine consisting
of a concentrated trivalent inactivated split virion antigens presented in a type | glass vial
(835 ul) (antigen container) and of a pre-filled type | glass syringe containing the SB62
emulsion (3835 ul) (adjuvant container). Description and composition of the AS03
candidate vaccine is explained in Example .

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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At days 0 and 21: frequency of cytokine-positive
CD4/ CD8 cells per 106 into 5 different cytokines. Each
wo ewb/1opuent i fi es the response of CD4/ CD8 T cel PCT/BP2006/002836
Pool of the 3 follow ng anti gens New Cal edoni a anti gen
Wom ng anti gen Ji angsu antigen. Derived yariables: .
a tmﬂ | giass s B35 o) patigrn cmirimeranfl of & pEniieddypt ig@a syringe
corité‘ihﬂf;ttﬁ‘@ A@ggﬂﬂfﬁﬁ ra@{ﬂﬁ/aﬁtqgé@ ul) ((&)(juﬁ#l't E§nt8i’h@§ UAt 1h@ tide of injection,

eren t oki nés
theTppnignt( &) “@eﬁmt@eﬁr@mﬁmnefgISatemcafsétfrmbﬁ \A%id%ﬂ':'gwaethe syringe

corflé(lhﬁ’i? tﬁ@ éé §4PLTQE iBvart, H38dwéds by Cent nﬂklﬁ ltﬁltﬁ zﬁnge. Prior to

anot’her cyt oki ne” (CD40L a] .
injgedipn.clp| léseﬁr'@%ﬁ%i rﬁgrwéacpéa@t an mN@a%'ﬁ?U%ﬁdle%P yRlume is
co&ééaedzto Fa, daPok: QJ?}heC@cbﬁsnﬂIté’Gjﬂfé RSO@tMF’Leaéﬂ]quhE@l influenza

anot er cyt oki ne %
candidatenpcainesgnsieseendpre B, gﬁaﬂbﬁ“ %“&)H@g %qﬁ:htnpfgjenza strain
at ;B%ﬁ%tltl)ﬁ%ﬁ‘af R R§O§ﬂm.c%e§u&eﬁﬁed:@éccﬁ@0 thet |h@cﬂﬁlaﬁﬂt3pﬁﬂ it antigen

requency hOCﬁtES SecC

arg @@m@ﬁtf@teddwd@lﬂén rihe Satigest C@ﬁe'ﬁ% Eeiaky [kﬁ*’@Fo%?pcofaPared to
Flu%ﬂfwéaé Y Bh/miPay 0, Day 21) and for each anti gen

donia, Wom ng and Ji angsy and the pool ed
el

The lsemgosiiiart efrasgtdose P&Thﬁé' ecqnsfitu ‘r“’&me\?é £q ¥"E“?CH? ip jlentical
to ki1 repster] lrfjfrélﬁlérfﬁﬁ@ééebékdmﬁé X1) EReapt for (ROBIuéda) strains. Both

responses for each vacci nation group and each antigen
vaggingsargie 9ivgninteanseulglY-oki nes. (c) Conparison of the 3

grouios regarding the 5 different cytokines on: CD4

cell response to New Cal edonia, Wom ng, Jiangsu and

V. ﬂecﬂ@)‘cﬁ’ble?t“feméng pointgand retST_col | response to New

Cal edoni a V\yom ng, Jiangsu and the pool of the 3

stral ns A non-paranetric test (Kruskall -\Wal

TheeGM qm@gtwpssewefeo te gRigaPiBe: Waich d@Hﬁﬂnaﬁera‘f FPB\%ﬁ'ﬁ%’é between the

fouﬁﬁllﬁé‘l%iﬁ rﬁd;%\@]p%dgwmu E@O@n &r tABDISMPILI Gdrb@athep eoraposttionawithout any
cal cul ate or eac
adjuvant has the sfrongest immunostimulating activity on CD4- and CD8- mediated

immunity of individuals vaccinated with influenza antigens.

VIIL3.1. CMI end points and resulis
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, [FNY)
(c) cells producing at least IL-2 and another cytokine (CD40L, TNFa., IFNy)
(d) celis producing at least IFNy and another cytokine (IL-2, TNFa, CD40L)
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antigen at each 5 different cytokines. (e) A WI coxon
test were use to test pairw se conparison of 2 groups
wo e®prati)vel y between Fl u ASO3+MPL ver sus Fl uaPCREPHD&002836
A803+I\/PL versus Flu ASO3 and Flu ASO3 versus Fluarix
(f) Al significance tests were two-tailed. P-val ues
(e) g8lls rfrﬁawraﬁ aldaapiTNFe andamoiher evtelgne Ibds 648, IFNY)
statistically significant. M11.3.2. CM results
Results were expressed as a frequency of
Analsingfileg M prepopsejie CD4 or CD8 T cell within the CD4
Tr@rcmaT s¢sems §é’sl%dFHP\HHé Eﬁ)fa?{??cc Gi, Oof anti | gen

speC| requency

(@hker g@h%ﬁ%@?ﬁﬁ womaherfwcwpnb@ laé/C@@cT b!mnhgcytes secretmtg in
r ?@é&ﬂ%w&@ﬁe@%i(ﬁémd?%gcﬁ Phcc ﬁﬁs‘ﬁgn égﬁ?or 5 g@ ﬁn’%ﬁ&HP@a@r 0, Day

each tine point

( Bdbpnd R AAQLATgR; '&ew Wt@ﬁpwg Wivemingaangsligngsy iandl Ithmqoled of

t ehd Dakferk Epgingd in Exanple I11. (b) Conparing the
dlfference in the frequency of antigen-specific CD4

bir Deasriptyeptatistiesinrdividyah diffgregics bgtveey tikrapsioh| (PORAHRRE)

t §84pondbs foP eHel V&%m‘éﬁd’)@gr’oﬁé %n& '&Qéh Ontfyenapdadies elfferent cytokines.
consi dered as statistical gdg I cant. ? Conmpar

(ck fereparisn ehibe 3 Qfovweea@q@éh@ ferercyigkines paci f i c
D4 dp4 YIE@W PSRYbASe NP ERIebbMa WQ%MBLJ@%uFdn‘dQFé Egol of the 3

roug) y the Wlcoxon test, all’ p-values were
t har? r@'“@S and were considered as statisticall y

si groha Tash resphs<IONRA CEI@d&rﬂ& WW‘)%%Pemﬁﬁgéurhﬁdhﬁe pool of the 3
fre ncy anti gen-specific of ynphocyt
bet \C/%éréWSFI u AS03 and Fluarix groups by the W/ coxon

(d} &Shon- péﬂaniétr}babétf(ﬁrdéﬁélﬁWaﬂﬁﬁeétmé‘s Qeddro@BApYRRY Be location
as statistically significant. (e) Conparing

co |dere
r?@ &iPHaes Peleenthe ?w@wweémﬁawwam va}j%wgﬁé@lpvlated f6r each
C%t|§ed w%agy&me,m;ymms Flu ASO3 and Flu AS03+MPL
he Wl coxon test, all p-values were nore
(P IR0 tart el oo KRSt RRhse SaRGSa 83 GorEBIdppecively
Slb@mésmantAsoB%w%@r@b Fﬁjafn& ?rla mze%)sbggmrsutwimm% Bid Flu
n ynphocytes (a scriptive
stAgO s‘@?’%ﬁ‘r‘?rp‘ndl vidual difference between time point
(f) ( AiISiIgritidahce festelMere two-tailed. P-values less than or equal to 0.05 were
considered as statistically significant.

Vil.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 lil.

(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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T-1ynmphocytes responses was cal cul ated for each

vacci nation group and for each antigen at each 5
walrdobaemms cytokines, simlarly to what has berCI/EP2966/002836

in Exanple I11. (b) Conparing the individual

di fference POST-PRE in the antigen-specific

(© ogamnrammme@yw@@mce@smﬁ@gyewqﬂ@@mwe@ﬂg%Elymphocytes
Kﬁ%gr%% hél dd+mPLesia dFlﬁélllx gﬂouy&i Mﬁlﬁe VRlcBxdeRst, bl Pfi/atdés were

were considered as highly statistical
siegathandafi anq wereconpeetied @Stsl‘?é'si'qfr’dy gioaifigantdi f f er ence

(d)P% Blit 1B diffferitBlh %ﬁreﬁﬂgw arfti &D%p%f)brm less4/ -8 Anphocytes

resp nses bet ween l uari x _usi ng

thzay@m Friu AS43 ang Eluyiwp%bmp éN'!C@é%" teghal! pd/ableéezvea% igss

WiHaf W‘éﬁﬂﬁé@%oﬁ&d%ébb%ﬁ@@aw s@hlﬂé‘érft' cant. (d)
Conparing the individ ference POST-PRE in the

(e )aﬁprr@ennw@@hffeir%m@mihﬂ fmwaw@%e;sw%@%?%mhocytes
F|oé‘tvvé§9 %I@Rﬁod: éh@FlU’AS@%hWL\efrbd&Wﬁhé RfcoxaH tbstpé(lﬂblvﬁﬁues were

were |ess t and were con3|dered as hi ghl y
stmere then &9 a,no!swgﬁ@n%@f@d ap 8y stadirtinally Agnifipant
|nd|V|duaI di fference POST-PRE in the antigen-specific

%‘ nphocyt es responses between F|l u_ASO +I\/PL and
Inqizwduq( reneeRgIWRaNdIRCIRIdReS!-PER)IIN FDFaT-lYEWREES nor e

(af b@gcrgy .9§s@ﬂ§|cw R RIEI HEsrBRceASetNSerPliAb bkt (F&bd;'E/-PRE in CD4
i cant 4. B cell nenory response l‘{Rectlve

y'ﬁehqw?sdﬁ@mé%Wﬂ%Ca\*ﬂéatéﬂjf%@taméa%’l'“at“% gqpApd farseach
ts Qg!églib;ﬁlea?c%tbg@%%lf%ﬁ Bﬁbklh@@ sfhiRAy &ﬂ@b{athas HRER gbn@gmldmple 1l.
en are Ssigni an I nau
(bb RemParinG edadiyidyal GHaNeaF QST %HE ﬁwearﬁ%ﬁ“ SReRIGGPE T
v Wrﬂeyteg Fasgbﬁ%é%gae&\béérﬁﬁb G\qamps/%?%d:M-wamé@@ﬁ all psvalues

I Id
¢ BireRe a8 At pd wesspanaiste Denho Rk s siopigary

(cﬁ'doﬁ'lfﬂgf'lﬂ?%feﬂﬁdlvﬁhél|d1ffbrénce FOSEPRETE MY ahtigesRpackc CD4-T-

Th t
c BTAAOGRS FaEPRESE oo ARPBUPL G AT UG cgron test,al
MRaicavdY 1d8s &ein tolblds3mdere l&oﬁénﬂer&d s @dtistidally significart.

frequency of specif| within a
(0 ‘CoRypagnd Sl ped ST B S e fdogh pel b
bfl%}ﬁﬂﬁ%ﬁyt@@%s poH8as t?el\h/e@:ﬂldu WS%(a@hd)Fl&)nxwamglvmmom teat, @ll p-
al'so expressed as a frequyenc uenz
BB BT Beinag 12 Biopd SRR peeiReLte a0y S iaspionicant.
(ef TopHing d iddividual 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.

VIiL.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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VIIl.4.2. B cell nmenory response results The frequency

of Influenza-specific antibody formng cells per
woredobitanof{ 106) of anti body form ng cells wer ePCT/EP2006/002836

determ ned. The results showed that the frequency of

menory B cell specific to Flu antigen between Flu
ThasodpoiPts akeld Fl uari x groups by the WI coxon test was

(a)%l?cfﬂg/tg iozg?.téfeg &?ﬁegalgé)n {mrg REikivAt9d mmbrRB%RYs ﬁ]teéﬁﬁrBd by B-cell

) two strains (A strains New
dalHIEROH TN @l gubipetaimigym offiequangy of shegificoartiven glasma within a

br‘?ﬁll\’c‘z“?xe("l‘o‘I o%a%aacmggaagma cBlls.! N menory B cell

ecl fi en was al so determ ned. The
(b )r B@fgretnse batween poRbiday Atk andrral(day Averenationise alseexpieaged as a
I
%}ep%’@flhﬂ%n% %li‘éé;%n{)tgc%&e é\glls Frﬁfll\l/hé)rﬁ(;g df antibody
Otramgx:etb& oups by the by the Kr uskal I -Wal lis test was
significantly (p<0.05) higher for B/Jiangsu strain,
whi | st not for the other two strains (A strains New
VIiE4AP B Geh MaNIMIreERPNSEtesSUtSsul ts are shown i n

ThEk d%Hu&ncSr%f Inﬁﬁéﬁﬂ%l-®ebﬁc anPﬁ&i’y%r‘nﬁh@@élls%\éﬁW%H @0°% @k antibody

uvant ed and unad uvant ed’i nfl uenza vaccines in
f0fﬁ’é19r¢ﬁ"§ wes geiprmingd. TIhR results Raewemh Hiabtherteay ey imesory B cell
spJJ‘ﬁcSto?FtldJQNtlg‘éﬁ 'E@ﬁfe‘é‘ﬁ FRPASB9MMPL @hd FiuaRk Gksips %%/ttlﬁé WAt &h test

vaccline, either unadjuvanted FI uar i x

Waﬁ(%jgmf@ﬁﬁfé'dpﬁp £B) Rgog-fvHs/Jiafgsursteajnh Whilidot Bﬁfﬁ*ﬁe?%%woystfams (A

straik@ Nedb e ddtis S Wvy¥afig).nes: - Fluad(tm, Chiron’ S
adj uvant ed subunit "vaccl ne (the adjuvant is Chiro
Thﬁ/prg;gwgml Wiftgrence betwgen gl RAH) po@grq;)olﬁ nemag; %\pgpnsg%cmc to Flu
W&&bl@b dtdimitab! TN@FééUl?@sdeEocmaV\ﬁélvidUaltdi@er@ﬁ&sl@éﬁveen time
study adjuvanted with ASO3 adjuvant. The objective
Polhi @os@d@rﬁérm Heih TeQHRNCY f d0RITort B Cohebamia 1 ?'uoant@ﬁagb@tween Flu

ASO@WPE%& qruﬁeﬁ&ugﬁmgs SUEELS wrrmeo KﬁJstlﬂWélltsefa@e rv@tsu B@nificantly
d viral shedding) in nasal secretions of fer

() *a%eédowvwnﬁéw hrainoybly not fofi the. OtH%éWer?&raﬁﬁ. (2‘\ glrains New

Cal&iofia ahld W{dMimg), end-point: reduction of viral

sheddi ng i h nasal mashes after heterol ogous chal |l enge:
The results are shown in Figure 18.

Example IX — Pre-clinical evaluation of adjuvanted and unadjuvanted influenza
vaccines in ferrets (study liI)

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:

- 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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2) Secondary end-points: analysis of the hunoral

response by IHA and nonitoring of the tenperature
wa@e@enaebivhe prim ng and the heterol ogous chal | BCYEP2006/002836

| X. 2. Experinental design I X 2.1. Treatnent/group

Femal e ferrets (Mistela putohus furo) aged 14-20 weeks
Thewbiectitst ai thisdeXpedmeM BaY tCevaluate dinr qbiliticatiserer vacciory to reduce

% &rBfons of ferret
iRt ShTolbi-oBa) bl AR g BBy n P g ! e
chatengsdwith heteioghws sirains. ferrets were inj ect ed
trly wwth a full human dose ( 1m vaccine
Th%i%&%%%c\%@[—w strain) of a conbination of HIN1 A/ New
@ﬂr@am mndfmmg eeduptie ofAvingl ostiedding/ ipotesah m@sk?s) efipig Belelologous
QQS Ferrets were then chall enged on day 42 by
|nt anasal route with a heterotypic strain H3N2
) ﬁemmmbwmggarqatys&loubg hmmors mesiEopse v dHAy epd paonjtgring of the
infing bh'fleliRtEGlobBusilingk. 1. The
terﬁ@%ﬁﬁ&%é&?ﬁ%ﬁk\/@r en%e or med o dSet al | egfalb in Table 42.
Table 41 |1 X. 2.2. Preparation of t he vacci ne
Hor alihRRAtu gekidn trival ent plain (un-adjuvanted):
lx?or%kat'r%n or Im:PBS 10 fold concentrated (pH 7.4
when one fold concentrated) as well as a m xture
Ix.egnt a| n| "IQeaTM@ 8 Triton X-100 and VES (quant i ties
0 account the detergents Eircesent in

Femleaierrgys (Mt@t%@geﬂqsdumﬁged 1520 wWee WEEﬁqobtér'n@d fiom MisaY
Cdﬁ@&l?ingﬁ gllénﬂéfﬁ’t@t Uk%@%rr@%ﬁﬁé‘f@%nﬁk@ Mt%afsé"y' dPth!d?Q) Wla”? he

riton X-1

heﬁ@ybtyyqﬁ@wgﬁ ﬁ? ARjockh ol 2400 ¢4 kg gpiﬂp/ml H@quay@g NiSITets were

m%é’lgd Hra%ugajlé’ﬁy \ﬂtf?é flﬂl'H’lhn?arnQio@Q ‘%‘ﬁﬂl \)éﬂcélhe 4641118 @H%fréﬁﬂ of a
et ween each addition. on is stirred

combingfien plid 1M MW@I@%@@/&P@%H%N% Aé’é/mrawg@(%&é anfi not

B/ﬁgrﬁpsﬁyﬁﬂﬁo@,dF%é@ %Lé/ther?»ehaltengéd aﬁasmz B?']riﬂ’éﬂé]%ﬁ fouté twhth a
L: formulation fo

het%ﬁf&@mstraméb@h(%%nammwfaﬂé4 %Leg EQFRse/m')r dbgghougs (6

feN’&E/g cﬁ:g) BreTliuciriated if Tablai4ni Te reaBRIUt fHat wéfd pdfornied alldetailed in
VES (quantities taking into account the detergents

in the strains) is added to water for

| Jectl on. The detergents quantities reached are the
foll

ow ng: 375 ng Tween 80, 55ng Triton X-100 and 50ngy
ber 1 mi. After 5
Group | Antigen(s) + Formulation + | Comments Other treatments
dosage dosage (ex: schedule
/route/challenge)
1 TnvalentNPIam Full HD: 15ug | IM; Day 21 Priming H1N1
(Fluarix’ HA/strain (A/Stockolm/24
/90) Day 0
2 Trivalent Full HD: 15ug | IM; Day 21 Priming H1N1
AS03+MPL HA/strain (A/Stockolm/24/90)
Day 0
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
ASO03 HA/strain (A/Stockoim/24
/90) Day O
iX.2.2. _Preparation of the vaccine formulations -

Split trivalent plain (un-adjuvanted): formulation for 1 mil:
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mn stirring, 15ng of each strain H 1IN 1, H3N2 and B
are added with 10 mn stirring between each addition.
We\R@oenoi® m n stirring, 250 m of SB62 enul si OPCT/EP2006/002836
(prepared as detailed in Exanple 11.1) is added. The
m xture is stirred again for 15 mnutes just prior
PB&d 10 tfold rcopterntter (kH Pwhemhanef toidraoraentiater)s ag twallr agja mixture

coﬁtg nlégl'nv@r(]arr\s ngr g(g}hgf g@%ﬁ&%gl %%’?lﬁ?{fﬁ?lﬂ?tlﬁf) %@ccﬁlnt fHe ddtergents

pre‘senhtnlth@ ploaing)care adagd to,cwﬂeif for mjentlpmtTr@rdmrgﬁntamenWs reached

LM, T AR BRI Y Ly v
mitysfiffieg, phigrotsedch stiaired1Nd, ldm2 @0§é7&ugAzjd3 Blgrin @erpdded with 10
mnﬁo‘ 'ilﬁfn nﬂ)déi &Eféﬁglaghiﬁﬁ. ! tlgh %?_ HREGRAT 88 nAidutes at room

he m xture Is
temmeratueejam Stﬂ@drﬁtﬂ%(ﬁﬁéph@@ml@ls’fqrw dirgetlyRead- out s Tabl e

Sl g bR s Ll

PBSvaﬁbldt ¢ohesntvitéd (P IM.4 avhed onel fold hendan&a&d) tabewell amch mixture

conBiaCR R &hddtoan 160 A VES P AR G eEr GO dyjeroerts

prdg8ht tmetherseamb)asmeﬁ td vattdrefor irnldca@e rMHectetergenta \quagtities reached

arcie Rl Rucey o o R, A B R BT . ater s

mif radiring, daug d?r@chtmrduemguwmaNz dndl &/ arePadtedt dth| Hhgen stirring

e A T g

detiisdi irc E&‘m‘nplegm) ia amielak Tie hbdyretie specdbgaie foras5 minutes just prior

ser af t zatipn of ferret
adaﬁoré&}/ég cgﬁ\/lPlpnﬂ'ren{)ormplﬁe%n gnﬁt'r@slf& ?? m.éd; gt(ro%rs temrperature
antilséorediat 470 it notadoinistefédudiectyr) (whi ch cont ai ns MF59
oi l-in-water emulsion). No peak was observed after
FlyAsh ferawiation; formylaifandes? @t h the trival ent split

A ¥ 68 billfioA & FMARTBGhcBRb tdiRRdeMr PBS\BORIRL7.80T Wi th
sub-unit Agrippal (tm adjuvanted with AS03. In

Agriopaf (14565 formuplationtdormuddtios forf 1 e ASO3- cont ai ni ng
250l of PBS buffer pH 7.4 is added to one dose of Aggripal™. After mixing, 250! of

'SB62 emulsion (prepared as detailed in Example I1.1) is added. The mixture is stirred at

room temperature.

X.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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vaccines in the prevention of body tenperature rise

after chall enge was shown for both the split and
WGEameaniln9 t est ed vacci nes, by contrast to the PCEHBP1006/§02836

of the MF59 - containing vaccines to prevent this

tenperature rise in ferrets after challenge. |X 3.2.
IX.9i r Besvhie(fguesviatal22)i t rati on of nasal washes was

performed on 6 aninals per group. The nasal washes

wer e performad by t he adm nistration of 5 mM of PBS in
IX.Bat il imals. The inocul ati on was
nfig rsré%"ne%ﬁe% H°"“%'%§a@‘@§“é’/&?"§ﬂ§%§%% TR Blemetry
redoirdigg. Alltieplants w¢retcbe@@dtamdcsa grpishsidangt o nave eqlivraticn Magr )

I
A S U R AR e
indiﬁiwv heegedgn al.neb oA odIing thgssmeapurgmenisdil emperatire was
{e%/ fﬁj]n% Etdbyééaﬁiehéleffr%ﬂ ogc?qj tltl“@o %e aééleéét %Pfl%ﬂéed é}’%{gﬁ 5 értngutes and an

avanags wmefatusa Glefaied Ry miq-day. Reguijssarefshpwa imEigHEnT9-t he

culture nmediumis gently renoved and 100 m of a 1/20

WST-1 contai ning nediumis added and i ncubated for
ResHb¥:ner 18 hrs. The intensity of the yellow formazan
Pogflaﬂéﬂéﬁgﬁj@ %%aN BPBodﬁgMﬁéf'a‘Bﬂe Qfas%ge r%'e@‘éfté/r' |ﬁ‘1mdh|z‘éﬁéﬂ 8f ferrets

pr opor i'onal he nunber of l e cel pr esent

wihihe He adisvanteg (ﬁ'fﬁ@) ’féVﬁlJle@ifSPt”]‘(E’U@r' TM) ortthe ﬁal@nuant] vwluadm
wﬁleﬁ cbﬁtaﬁhg defdlleiﬁ wYerBRRAiEA) "Ro b@&k #BS Bp QAN Eaitt wﬁﬁ\ﬁhlzatlon of

appropriate vvavel ength (450 nanonete

ferreie \A@hﬁh%wale@t spétvaseine adiuvatedieitipe wih AR08 Mta gub-unit
Ag%gﬁélr"'oéd l?\%ln e°d wittPASo O Eshchistdn, &9 hﬂmoﬂtﬁe Ab03-3oftkining

uni nfected controfl cells). A positive
vageigeseinitie ar@wrﬁ@a afvkedy tempeeaturedige afiet Challengawassiawgfpr both
th@s;ﬂﬁgﬁ& LYRusERERdIVacEIRd, B?@oﬁmtme'lﬁ?abﬂltféﬂth@f\/f%g containing
Viral shedding titers were determ ned P/ ed and

vaggieerclR PrevRit Bigleapseaura dise dyferreisier anal eP@%m ts:

Results are shown in Figure 20. Lower viral shedding

was observed post-challenge with the trivalent split
IX 2 with ASO3+MPL, or with the

Vllfégﬁl'réiiéﬁ'o@ hQQaI %Qhéén\h/és N&Rﬁﬂn@@ oﬁ@] éthﬁélE ®er gMoUb 'ﬂféor%saﬂﬁashes
npared to the | ow viral

RSB BRRBIRCHI 66 SURRANURR PLATOP! PSS ok RPSTHS i gwake animals.

THENnGHid6A WaBEolldthet i)a Idtt Rtheint piddlet inty 8&®pRe&ontainers on dry ice
(OFI uari x(tm)) or with Fluad(tm sub-unit vaccine.

All nasal samples were first sterile filtered through Spin X filters (Costar) to remove any
bacterial contamination. 50 il of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 pl of medium (10 wells/dilution). 100pl of MDCK cells
(2.4 x 10° cells/ml) were then added to each well and incubated at 35°C for 5-7days. After
5-7 days of incubation, the culture medium is gently removed and 100 ul of a 1/20 WST-1
containing medium is added and incubated for another 18 hrs.
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Simlarly to what was di scussed in respect of body
tenperature rise, an added val ue of the
WA3BBAeM ai ni ng vacci nes was observed conpar eRCT/BP10h€002836
MF59- cont ai ni ng vaccines. 11X 3.3. H titers
Anti-Hemaggl utinin antibody titers to the H3N2
The intensién ebtheiyeliew formararsdyeetredenedatpan ieductien aigVehel by viable
); [
ceIquPﬁgloﬂﬁthl% 'ﬂ%nndr@s% S’E(’%ﬁ'%taﬁgé grbefs%'nt in th-BhﬁeS!l%g élfl@érm & the viral
titrationi aspay andis saaabifiediydneasutiog tmmb@prtban@eraf@ctmeﬁ@i then

ap[ﬂ%ﬁgﬁb %@Qleﬁ@ﬂ ﬁiﬁ&oﬁ%téé ﬁ'ﬁ@@lt—@fy ls'déf hét?é’sthe‘tbﬂi H§era9e of

ra were first treated
umn&asrtesﬂmontrqlwés sOUPPIR-3(PDEprrasrenge iet/hd &t DeM @f: Pﬂﬁétuewfected

cortfdl &8 V@ Mﬁbess%@ %'d%flﬁé&m/ﬁ&r; Qb 3s <AL &F and in contrast a negative

pretr [utions of sera were "
scqrA @J@%{m@d wnen IQDUSr?e@tﬁ@éﬂ Viral shedding tigrs wergrdetaymined by “Reed and

Mdgﬁ%’ﬁ@p@é@d%L@T@m/rﬁﬁd bl ood cells were then

nd the inhibition of agglutination was scored.
The titers were expressed as the reciprocal of the

Rl phest dilution of serumthat conpletely inhibited
hemaggl utination. As the first dilution of sera was
Regultsoare ghown ielrigiead kowernial shieglding gyaspbagrvad Ppﬁteqha"enge with

theetﬁVé}EnttsﬁblltEVacaﬁé lél:lﬁﬁarﬂéél ﬁﬁth IAGSBERAPERL bOGHhE AgHBDE™ sub-unit
Wom ng hunoral responses (H tlters wer e

va%seea%\@niw wng} PR asma@brom Yery i vigal §hg regpgtion
obé’&?@d Qﬁer%ﬂfﬂﬂmﬁﬁﬁcﬁﬂof%ﬁ'&s A HTh-aGuvartdd (Jdie) trlvasl%ns’s spht vaccine

rippal g_j -unit vacci ne adj uvanted with
(Flh'@)rﬁba)r%d‘"th “ﬂarﬁje W"a‘{acﬁ'égponse observed after

Sirh#EiYb 4Abi Was @iEcds8Bd ff espdd: bf by t¥ ié@td&é‘ ABé, %ﬁ\ dddledivalle of

trivalent split vaccine (Fluarix(t P
th%ﬁ%e@nﬁmwwaaﬂms Wagehsseved qugmaée ofhe MF&PtCQPtam'ng vaccines.
i mruni zation with H3N2 A/ Wom ng, hi gher hunoral
responses sHI titers) were al so observed agai nst the
X, N2 A/ Panama, used as the chall enge

AnﬁIHéllhébgtldtlglnféﬂt‘nE@& (l)t%ﬂfrfwg 'tLHeZIQQ\AQWrﬂ‘IDerTzfal wrak %ﬂém&lﬂeke{ determined

uvant e W or van

uswgtﬂpﬁ hespacgyingtierinhiogion dest 4HL grfrﬁﬁm(’ﬁ)iedngfvtﬁ% Rl @%ﬁé‘fﬂ on the

ab’.ﬁt‘yl dftspé’dgﬁd é\gtplhflﬁédiaé&nﬁ&bcﬁwt@ iradit thhaA%gllﬁsirnﬁ/’g?w ok :’ed blood
bserve W our a uva + al. nNs

cols (RS Bi50as Vs o RaaBnd Ty SiTe Wors o r o et A 25%

negﬁﬁﬁﬁlhi@sb sdlUtfoﬁr (REES ahdery Bed-indctivatéd® refriovaheispéediio t
vaccin uvant ed wit

iigHorso ey bl Ao o Ol TR G AP B D A
heaﬁggmnmommhé engRH iMiuehz4 Birain FEHiekenl ro@ blvsd Sblisavére then added
ang%mg{gﬁéglr ag@ht\%gn %q/g§ 2&%‘25 thegtﬁ%%lﬁetéé %%é}elssne% asetﬂe ré/mprocal
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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the MF59's adjuvanted vaccines (FIuAd(tm). Exanple X

- Cinical trial in an elderly popul ati on aged over 65
wQ@e@ss000e h a vacci ne containing a split infl uRPCEP2006/002836

anti gen prepar ation and ASO3 with or without MPL

adj uvant : nogeni city persistence data at day 90
Aftanmmlguzaﬂon WItB Aéaionings highas Bumorabiseponseg tdbiiipisewere
obg&%d m'flaﬁgg%mx.zw tfe ot BRRILARL ABuRSRED AHE ASBBMPL

er to eva

or wéhthed@mpgl ’%(yutawmt vaseine eRiwvanied withtABOgf as compared to the humoral
redFoRZOSHENYY éff%?lnﬁhf?llu?%oﬁ%k feridld WP Beurcadcla0 Ialn trivalent

vaccl nes cont al n e adLuvant ASO3 or "ASO3+

splicyareine tRivasis ) o wahﬁb,@dT Subyng yaeeing drigute £d).
AfL%LM%uﬁ?ﬁ& Bh WiRGH Hat RUPﬁ()Femreéan% (Igll Hi&ks) were also

I's st u y fo Iovvs that re gﬁ%ed I'n
obgeivedagringt] the Arify sip H3MEr A/PasaBa suaed anhe cgallﬁmse giraiggin ferrets

lmﬁ’lgpiz@éf Gt r‘ﬁﬁ&l’eﬁ! g@.t %e@vgmég with Aét%ﬁvﬁiLO&SA% ggﬁaﬁf@‘ a@]ﬂl%nted with

adj uvant e ' uenza vacci ne
AS§BsapPeredso feyals apunizecbwitly Trivplesi Splilddaingr FiU@é Flgure 22)
reconstituted and Fl u ASO3+MPL adj uvant ed SV |nfluenza
vacci ne (Flu ASO3+MPL) one contro
Thisy Is7esstreaqtion e Phsargechvdthd G4k %ﬁjwﬁnhaﬂ%@@t &) A803+MPL) against a

hefdrblH§dUs*atrsirRcortdBIEA QRR e piolediiBh Wobsrved t fhrretsHfRirfded with the

I mrune response endpoints and results In orde

trivaleatt seliteactiee RigrRHEed WHRVYROSFMEL S ith the d’cg(lslelf@y“I $yhpunit vaccine
adjﬁsgﬁteénﬂthoﬁggé' Ng’ﬁd %nul‘!l?d]l%ﬁ@ed/ AR 1thRSha8@Idgbls strain. This cross-

persi stence, | om ng paraneters were cal cul at ed
reqc@wtxe@dwterp@swﬁeﬂfa'rg inglged byt ABRireonfaining vacepesias nefgnduced by

théws%%a{m&%a%édwésl (PRAG™MI bition (HI) antibody

titres, tested separately agai nst each of the three
i nfluenza virus strains represented in the vaccine
(anti-HLN1, anti-H3N2 & anti-B-anti bodi es) . Ser um HI
anti body GMIs' with 95% C at Days 1, 90 and
Exagnle §rvEhaicakiriakinan aiderly 99%'@"'%@9993@’92 63 yegs ‘HHB a vaccine

cohfdining0a Vépiit | iRfludial Mitiged bhepgtipdtidn aﬁH Rsus Zmih or without MPL

Serorotectlonrates with 95% C at xg 1, 90
:dmmunogenicity persistence data at day 90 a 180

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
o-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)

 one control group of 50 subjects receiving one dose of Fluarix™ (Fluarix)
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Results The GMIs for H antibodies with 95% C are

shown in Figure 23. Pre-vaccination GMIs of anti bodies
w0 2006a00108 vacci ne-strains were within the sanmeCT/EPIPE6/002836

in the 3 groups. After vaccinations,

anti-haemaggl utinin anti body | evels increased

significantly. Post-vaccination GVMIs of anti bodies for

X.a helr§m\’1fl5§é|“|31tﬂés"ﬂlt§3 remai ned however within the sane
or a

ranges vaccines. On Day 2 1, a slight tendency
in favour of the 2 adjuvanted vaccines conpared to

2. uﬁﬁh’%réWﬁmUH Ripbie & oﬁé\ﬁw @@ul%don' a and the

ralrns and anong @%uvant

In Qrd@uome@luatqn@emwal ETFEe ViRsRonE® skiceiYAer A Angsp§03-+MPL
adjtx%ntéch Galdindoghd ds %%ls%ﬂdea RGeS ‘fbll%'v?vfr%aﬁéramEH#S SRE calculated for

trends were observed at , GQMIs of
eaginireadpanieyoddr the 3 vacc:| ne stral ns were within the

At 99\?@0 r31N 9@ %n& QBO tdRfurs h&@fﬁﬁgdllﬁ’cﬁwatlﬁﬁ InhibRfdnYeNZRtivesitRestested
requi renents of the European authorities

sena@ateb/rﬁgamst ear@ o ihesihresniniienza virdsesirns 1RREGSPYIRE dythe vaccine

(an‘l’ﬂ‘Ffo‘%ﬁtdl—lM@aﬁt@B dadbsigye on Harnoni sation of
Requi rements for |nfluenza Vaccines for the

|'mT§ﬁ64nb§i aatibogy SMEs itk 987 €lat Dawh Qaf @praéﬂdrﬂ 8 hanges"
Th %B(O%X\R/,%éélz g%éé w|tl’i‘9§%tdgeag DRy S gehonRl 10 years.
rée nont

nt hs (180 days) after
vea.c Sonegrsion fadtdre \As’tbr%%ﬁt@@ayc&ﬂ rates were still

I:’ur%% ‘S}%&O:i?r}s’fe?\l\ms’l@\%% {D%teDa%fs P9y {&F by the

ever "thé study group
consi dered. On Day 90, the m ninmm seroconversi on rate
Reg[’, O%requi red by the European Authorities was still
ﬁleved for all vaccines strains in the 3 vaccine
Thgr@Mps faet epptibedieshwith 8876 Gl drershoive inFigave 234 Bigarsiceination GMTs

of %&u@df&s ol P?yvg}cgige shrhin¥QRsd Wlthln‘%? hsg}fﬁeq'aéﬁé irf {?1% 3 groups. After

om ng gsu stralns w
vatminations, SimaeheoaluNG 20HbasYdeNes Bpteased @rgalﬁc@tueP@ﬁwaccmatlon

Gh]—?sbbﬁarﬁ%dleg—?aj tﬁe@va%%(n@%rt Ln%%fn‘é[heﬁl %v@ﬁw‘ﬂﬂﬁ the same ranges

vaccCl serum naemnmagg uti nation
for| aihvanoineen Oni Pay 234 peﬂhgbir teoderm(ulal fayquriof 4be Cagwiuvastest vaccines

co Bﬁre{da Qgﬁn\h Hft)e Iﬁor thd /%%(N GhiedHth SR ?hé"'BUbngsu stralns and -

aval l'e resu = nu r/percentage of g
ameinghhe iwo edjwarmdwaqo;megpt@eﬁﬁgf@ﬂ GMTﬁgwerreF@served with FLU AS03 for

theomycﬁﬁiﬁb a4 BPJEng'sB Sfrains.

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
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Pl (D21) = post-vaccination blood sanpling at Day 2 1
Pl (D90) = post-vaccination blood sanpling at Day 90
w@®Roo6DIBOY) = post-vacci nati on bl ood sanpl i ng apCDEP2006/002836

180Tabl e 44 Seroconversion rate for haemaggl utination
i nhi bition titres defined as the

(H) antibod
stllbwmwageth@f%\/‘)&@@m rme@sdy Bidienasu eiradns widhthe Hivapcineg|byt not for the

A/Né\ﬁ'C%?e%%niar!;tt%ﬁur(#Hbl’é"43tdnhr1%b%t4 ach post-vaccination
time point conmpared to TP cohort for

I mmunogenicity) N = nunber of subj ects wth both pre-
Tanéﬂ%@OSt SEASIbRRtIbAYAES B5 Tthe 3YGHELARLE &Y VActinees with a serum

/ PRA&RA e{.oﬁwhhﬁo@ﬁ&a Wikd stbeli6PYr 8qdall fd 4:40 (ATP
i ncr ease cghdptfobr imMuRGdentaitfyconfi dence interval; =
lower limt U = upper lidmit X 2 2 (‘J\/Irpqnnqp
endpoints and results In order tlo eva@fte the 95%Cl
Andibody| ar j/Guouihe r espl i nucednby t hi adj uddnt ed UL
AldppidtaiedeniaaaA$08s MBle st encle, ®Ble f ol2Bpwi Mif-Opar afiedler §0.0
were cal cyl ated for |R®EH trleat $8Nt gribup: 90| eachP.8|i n®.8
point (Days 0, 2 1, |B®%nd (18089 fredidencystd) 733 942
cyt oki ne-posi tive CIRHDGEM clel | $0jper 196 i n78d)| f f epeht 88.5
tests (Newl@dx edoni eRREAoning &Ad Ji sMgsu % i gedikd| 663
consi dered separatelRI(DaY wel | &8 pooldéd at92Days 80.84nd97.8
2 1; New Cal edoni a, [RNpPS®i ng, JiSGingsu 3nd NeBW| Yor &1.8) 86.9
anti gens c¢onsi der ed [B@i80) atlel y 58is wel34| as 48| ed538]  80.5
Days 90 anduAB8®) AllPREdoublje: del | s @8pduch7ig at 422as?i.2
two different cytokiRi@1)( CDA0L A9 FN- o8, 11980 TNBS.R) . 99.9
CDAO0L: celfl s produci|fi@oat | east9|CD4A0145and $HBpt heB0.4| 97.7
cytokine (I FN-g, | L-R(D13UNF-|a) . 49l FN- 38| cel T756| pr of34}i ngg.2
fdlVydrengst  ||FINAP3aMEL aPRE her [cyt &R ne (33D40L66.0[ L- 251.2] 78.8
TNF- a) I L-2: cel l|B{Dat)oduci nglat | edst 184® anéd.5| 987
anot her cytoki ne (CIPI@0) | AN- g, 50TNF- af6| TodD a: e®8|l s97.8
produci ng |at | east TMPi80)and ammof her 45yt ok$oe ( CZBIZIL, 96.7
| FN-g, | L-R)aix Resul tRREThe nmi n 50) ndi re3s wes4ed ( Fi gdizie 77.1
24): (a) Twenty-one [pitopy aff er 50he vagoci natown, dhe  100.0
frequency |of cyt oki nemDeosi ti ve sGD4 T 49el | s9gdj L- 289.4] 99.9
CD40L, TNH-a and | FNPi@Mi8oyas| si goji fi cagot [y hoayher 92.9) 100.0
the two adFgnsast ed JRRECI ne groupis corgaar eded4d thess 81.7
Fl uari x grioup. No sijpmef) cant dpfferemsce wesn| howes/gr 99.9
detect ed Petween thepiiDspy ad] uvaplts. 46 93.9 83.1 987
PI(D180) 49 47 95.9 86.0] 995
B/Jiangsu Flu AS03+ MPL |PRE 50 19 380/ 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] 97.8
Fluarix PRE 50 17 34.0 212] 488
PI(D21) 50 48 96.0 86.3] 995
PI(D90) 50 47 94.0 83.5] 987
PI{D180) 50 47 94.0 835 98.7
FIuAS03 PRE 49 25 51.0 36.3| 65.6
PI(D21) 49 49 100 92.7| 100.0
PI(D90) 49 47 95.9 86.0] 995
PI(D180) 49 46 93.9 83.1 98.7

N = number of subjects with available resulis
n/% = number/percentage of subjects with titre within the specified range
PRE = pre-vaccination titre

PI (D21) =
Pl (D90) =

post-vaccination blood sampling at Day 21
post-vaccination blood sampling at Day 90

Pl (D180) = post-vaccination blood sampling at Day 180
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(b) Al statistical differences between adjuvanted

vacci nes and Fluarix were nmaintained up to Day 90 and
w@opeA®a0mi t h the foll owi ng exceptions at Day BGODEP20bE002836

statistically significant difference was found between

FI uASO3/ MPL and Fl uarix for all double, CD4QL, I%
Tablg 442 nygrsion ata ferhasmaggiutingtion inhihition (aH')a ibody

CD40L antitre ﬁeﬁneq&@@t%pgrcgp rpf(yﬁpweewho haveat least a 4~

stati sti ildiigerepsmin serapt Hilire ab eachapeptvapeination HmpaRaeint

Fl uAS03 sAPAreshiq Ray QKATEQObeﬂaﬂrg@u"g'ﬁ?%ﬁmc' ly) (c)

The absence of stat.ij.sti Pa_l_l__y_s_l_g_n_l_j differenc

bet ween t he tjw .adj uvant ed vacci neg conf| r.rreﬂ'qw\ 5
Vagsinsglraing and Tms&g 180°UR d) The di f1"{eren,enbe1 ween |_pr e95%Cl
and post-vacclination (Day 21) in CD4 T-lvnphocytes L UL

N%%QQN%OY D&V ?1 O%MPK nvest idat e '3b(l | 69-4()‘ (“‘ﬁﬂl 73.6

TNF-a and | FN: Q) vva<‘F|u@rl)hn| ficantly!High 2}5\ Wi 5Q-bf h 3545\An 64.5

adj uvant ed vatcines|ANAred to ELf8r i x(3lm  6RG 483 [766

significant d Day 23 erfégeﬁ%'hMPllm/\p\/pr Het e *199;1 80w @h/  52.8

both adjuvants. (e) |48 vaccinati offOhad|[!o n#88ur H6Le [425
i npact on thel CDR r¢fipdi8e what everddt he|li'r eat¥ént |21.7  |49.6

group. Exanpl @ax180. [k ASOB+MPL t r i al |50n ari2el ded0y [181 1382

popul ation aged ovelFBEX years with|8 vagdi ne220” [11.5 [36.0

containing a split iMAS®8nza antigédd preéfar at0dn 484 [343

ANBOMINGt h VPL |Dap Uy airke A8+ MPL St udy esi (i angd20 808 197.8
obj ectivesA phase | /fllaix open, cont3l | ¢l st (/@P 8 186.9

conducted in prder tfuASPRI uate thel4eact8genidlit y|688d |91.2

t he i munogeniRay 8§ oflu AS08x MBI t hKI i3e BII ogiteAl s |51.2 |78.8

i nf | uenza candi dat e [Rlsxi ne_cont ai ffidng 1RBe AROQ+MBE1.2 1788

adj uvant in anh_el denflyA§98pul ati on #Jed @Bler @EB3yeHbd [76.6
(> 65 year s- o|Qdy 1§ ¢Rli A0S+ MPlvacci néfiled a1 20(84.0ni {39.3  |68.2

the sanme candidate \JRox ne. For i mf®noqeddi ci t4p.0andpi.8  160.7

safety eval uations, |FUASOBI x(tm (kmSwn &8 a- B3¥( t BB.3i n[67.5

BMNAUM) vacciDap2vasFluass0d+ BEL r ef er ¢ifce. |[4fwo [f8i0al [/BI7  [95.5

groups were assessedFluariOne gr oup of50abouf8 50 [%lbj ¢fidt8s |86.9

who had previously rndck$03ed one dos#® of 43he |87.8 (752 |954

reconstit ut ed|Cagpuvaid &803+ MPL uenza |S0accidfe duifiOng |BTe |85.4

previous clinijcal trnflaix One contr¢d0 gr ¢dp (H20ar 5> |83.8

of about 50 subj ect gFlwk@03had previ ¢M¥sl vy |37eceifbdd ¢iid  |86.7

Day 180 |Flu AS03+ MPL 50 32 64.0 49.2 77.1
Fluarix 50 29 58.0 |43.2 |71.8
Flu AS03 49 31 63.3 48.3 76.6

N = number of subjects with both pre- and post-vaccination results available
n/% = number/percentage of subjects with at least a 4-fold increase
95% Cl = exact 95% confidence interval; LL = lower limit, UL = upper limit

X.2.2. CMI response endpoints and 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)

e All double: cells producing at least two different cytokines (CD40L, IFN-y, IL-2,

TNF-ar).
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dose of Fluarix(tm during the previous clinical trial

One objective of this study was to evaluate the
wheowonel109 nmune response (anti haemaggl uti ni n aPdI/EP2006/002836

anti-MPL titres) of the revaccination with the

adj uvanted i nfluenza vacci ne Flu ASO3+MPL adni ni stered
a0 GD48kecefle procuting it leart GP4QLy and el oyiekingi(IF&t-1. dlg3e TNF-0).

For d

ec MG ERls BRRHGHy RSER Ry 2hAEh St Anafts RORT, U2 TNF-o).

chos {.-21 call® pfﬂmucmglat leastd Lmearmiruhoﬂmr cptdking éCBé@iI -y, TNF-oi).

group.of this tri Vacci ne d

TrTRFe: calls Biooteits &t PastTNRICaae PRof LB RN ChAL e 12

were the ones that had been reconmended by the WHO for

t he 2005-2006 Northern Hem sphere season, i.e. A/ New
Regdfsadoni a/ 20/ 99 (HLN1), A/ New Cal i fomi a/ 7/ 2004 ( H3N2)
Thé%lﬂlﬁhlrﬁg&ﬁ&élﬁgbm Li ke Fluarix(tm/a-Rix(tm,

commercl a bl e VaC]CI ne use

(a) CBW%%{V E) ,dayst ﬂtjga{’(ﬂ@swgmgt_on tl&ed WHP%BP qygcg%qen%osmve CD4 T cells
her.ei 0@&@1@ rTN F"Joc%thIIFN-yf REs ighifiomny aheaiaahe &g adjuvanted vaccine

cont ai ns haemaggl uti nin gHA of ?ach i nfl Henza
vgioyBs §@maarﬁr"§éwef&?élxgr¢+@ é\'@ﬁﬂfﬂiﬁ iffereneRo S however
Cé&@bt@éb@tvbé@ﬁ%é‘ﬁvd &dj@vadtsconponent vacci ne consi sti ng

a concentrated trivalent inactivated a | t. vi

(bl SEREp A s e EbFHOa BPMATIOG Ak es ad Pl e, Mlintained

P86 Dl €0 ahd myhsglv@mhémb\nmg eKedptiohs afTay 18o:
ASO3+MPL adj uvant . has been prepared accor dlgg3 M}i
met Mo\ éﬁaafﬁtlce&y $'amf5@a1ﬁﬁl|ff@renpe wag fqungd hetwgendfluASO3/MPL and

| nj ect0flix fB QII A EHDML, iFey APLD (WgEmy d éttréﬂﬁonly) and for all

cont ai ni ng uvant |S|n ected 1 nto the vial
cont aldmlbteh@[lﬂ@h@edfl'NEt@d\lQW Yor;kl siigin oMt i vat ed spl i t

ot oG SRR Qi Bblcfe WaR AR RS hod AL AT R P

i nt ranfosttﬂl(alangmmjtan‘n orlyje dose of the reconstituted
nt.ed .infl.ue
o o R S Ry SERPEAR PR B e bRA AT Ry ATBRRGY
[ svaecnmsewmwﬁlrmed tp eeD:n8e and:DayA80.conposi ti on of one
q . .
o 35 e P MRt ) feOBR Bl
i mbsppnmescior all bytokifedineestigaied tihe iQDASh, BNFiownd IFN-y) was

c e ary e e P SRR k57 Sty PR

significant difference was however detected between both adjuvants.

(e) The vaccination had no measurable impact on the CD8 response whatever the
freatment group.

Example XI - Clinical trial in an elderly population aged over 65 years with a vaccine
containing a split influenza antigen preparation and AS03 with MPL adjuvant

XI.1. Study design and objectives
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Xl.3.1. Anti-HA Hunoral inmune response endpoi nts and
results Cbserved variables: At days 0 and 21: serum
whawaaggbut i nation-inhibition (H') anti body tiPCEEP2006/002836
tested separately agai nst each of the three influenza
virus strains represented in the vaccine (anti-HLNIL,
A pivasie-1#H3 hgerg cantrolleB-stutlyi wasitarslyctedn prdet tosemalugid the reactogenicity

- h' 0 - . . . 1 -
e AP 4 k08 1SS ik b AP o oo
cootaimingd thecASOIMMPLY abjpivargSen=dl ldere pepudatipnsagedacysr rédt yeans (> 65
er ' es* Mhih % d 2 ,
vkl SPALE] SRR ABAH 390y syl For
imfBenogenidity cindeafaty tesltidtions) Floa®8%o(Kilownt asda@yRih2™ Iin Belgium) vaccine

WSerogonv rsion rate defined as the percentage of
G AEEP ABELCHER either a prevaccination H titre <1:10
and a post-vaccination titre > 1:40, or a

re-vaccination titre > 1:10 and a m nimum 4-fol d
T\Af%r&a,r@%igrogpsB/gge(@vgg%qqiati on titre, for each vaccine
. sOhaigrbup’&ebmcﬁmmb&btsnmﬁcamm%redemém etesd bhe dbsd gt the
i ncre i n.ser H GMIs on 2 conpar ed .t y
crespaRt e At R ond sefe BEAVBIe Al el
o dehé aemzcg@rddpe(maﬁ@mtaag@ smfsufm@tsi vﬂﬁﬁsad/wrbho@slys wcumad)ﬂbne
titre >40 | r.vaccination. (for. each vaccine strain
fose cr Bl g dhS predious et ng
protection. Results As expected, the vast majority of
subj

ecLs re. already seropositivye for the three .
oy Phieits & UBiensfb s o rpbals it o] mmine response (an-
haB!‘neﬁglaﬁmh reidi @ii- AV Sitlee) oﬁEHe gbvuaﬂm‘eitibﬁ vsig*r thenadjweingsd influenza

Wt [ an in roups. Ther S .
vaiite ASOHMHleacrRberad aholf e de Rt smisraPy ofthe first dose.
Fov ?}b@ﬁiplaﬁscst p@pOses, BUbjFaﬁ ﬁilhbhﬁﬁﬂah'ééﬂy rgeeivg Etmlanﬂl""eid the previous

.the FEluarix gr.ou al.t hou 959 re overl apping. ..

il et agso B R eER R APlan 350 (e sceoPiotarp el Hisdria
requi renents of the European authorities for annual

regi stration of influenza inactivated vaccines ["Note

f or @ui dance on Harnoni sation of Requirenents for
Xli2q 1 |\(psping carpResitian apd adminiskatian| ogi cal assessment of

t he annual strain changes"” (CPMP/BWP/ 21 4/96)] in

subj ects aged over 60 years (Table
The strains used in the three vaccines were the ones that had been recommended by the

WHO for the 2005-2006 Northern Hemisphere season, i.e. A/New Caledonia/20/99
(H1N1), A/New California/7/2004 (H3N2) and B/Jiangsu/10/2003. Like Fluarix™/a-Rix™,
the commercially available vaccine used as a comparator, the (AS03+MPL - adjuvanted
vaccine, hereinafter in short “the adjuvanted vaccine”) contains 15 pg haemagglutinin
(HA) of each influenza virus strain per dose.

The adjuvanted influenza candidate vaccine is a 2 component vaccine consisting of a
concentrated trivalent inactivated split virion antigens presented in a type | glass vial and
of a pre-filled type | glass syringe containing the AS03+MPL adjuvant. It has been
prepared according the method detailed in Example Il.

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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rates and conversion factors at day 2 1 (ATP cohort
w0 oooeitmramogeni city) N= total nunber of subj eceCT/B82006/002836
Per cent age of subjects vvith titre at day 2 1 within
the specified range; O = confidence interval Exanple
capdiglate varqing eerespenag tof 7 an--dl h@@ql.y/ap@g unfienzm canplidpte vaccine is
I h a vaccine containing a split
aﬂ?é!%’ uagﬁggr%gﬁ,ta?%\%% preparation adjuvanted with ASO3 and
Thrrpmepsitiqmoierief daserdf theoiecenatituied adiyvaated mfluanizgasaccine is given in
TaBRYUIBoMAcARELEL I Fior i QGRuIgNdom zed phase 1/ ]
study to denonstrate t nonln riority in term of
cellular nmedi ated i mTune response of d axoSm thKline

TableP4 9! C%&ﬁd&ftﬁd&?%%h@a%@oﬁéﬁﬁxté@%eﬁﬁ S&ﬂbﬁh{éunat\sosmm)
vari ous ﬁmdé}l@ab§né’iqmer\}aibﬁ{ee in elderly popul ation

(aqged 65 years and ol de as _caonpared to Fluarix(tm

CrmPEmest a- Ri x(tm) in Bel gi YrQuasiity perdeseed i h adul ts
kR S5 wlior T par artel—grnoups were assigned: (a)
75 AREVGIdRT ars) (lg Alcont!rol gr )ugJ (b)
rec ari uari x group
2oc§'§;‘¥§5§ /Iﬁigwy ects ? g?gd 69 1% ﬁfand ol der)

U Zed 37372 TTito three groups: - orne group wWith

1, £6 r.ﬁ/Precel ving influenza vacci ne adj uvanted
W ? L (concentration |}5gg4RgM™) One group with
75 ( l%cé %w ng influenzy ge3R5! ne adj uvant ed

E)lﬂ éyne%ﬁratlon 2853 - Refefence
E,hj,lfg oup Wlth-E\ﬁ subjects rg 8@ gg one dose of

Froarx(tmy—Primary Cbjective “tive is
to denmonstrate the non inferiority 2 1 days

Xlges dmpumigenicityreantlits he i nf| uenza adj uvant ed vacci nes
adm ni stered in elderly subjects (aged 65 years and

ol der)_ as corrpared to Fluarix(tn) adninistered in

X133t i-HAy Humored immuge rpasppngeendepinis aifd ileedisuency of

[?s‘éfn}e‘&q}éﬁéb«%@ec' fic CD4 T- Iynphocyt es produci ng at
east two different cytokines
At days 0 and 21: serum haemagglutination-inhibition (HI) antibody titres, tested

separately against each of the three influenza virus strains represented in the vaccine

(anti-H1N1, anti-H3N2 & anti-B-antibodies).

Derived variables (with 95% confidence intervals):

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

(g) Seroconversion rates* with 95% Cl at day 21

(h) Seroconversion factors** with 95% CI at day 21

(i) Seroprotection rates*** with 95% ClI at day 21

* Seroconversion rate defined as the percentage of vaccinees with either a pre-

vaccination HI titre <1:10 and a post-vaccination titre > 1:40, or a pre-vaccination titre >

1:10 and a minimum 4-fold increase at post-vaccination titre, for each vaccine strain.

**Seroconversion factor defined as the fold increase in serum HI GMTs on day 21

compared to day 0, for each vaccine strain.

***Protection rate defined as the percentage of vaccinees with a serum Hl titre 240 after

vaccination (for each vaccine strain) that usually is accepted as indicating protection.
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(CD40L, 1L-2, TNF-cc, IFN-g). Secondary objectives The

secondary objectives are (a) To evaluate the safety
w@naene@res ogeni city of vaccination wi th candi de€EEP2006/002836

i nfl uenza vacci nes adjuvanted during 2 1 days

followi ng the intranuscul ar adm ni stration of the

vaccine in elderly subjects (aged 65 years and ol der).
Heg Jpdarix(tm is used as reference. (b) To evaluate the

moral inmmune response (anti-haemagglutinin titre
As expatedhiie Y30 nerigrsy af ﬁ@bleqﬁw&rmlwaégf Sgranesitive fsdhe rée strains
in &ﬁ?g &ﬁis%é@‘é%d&%ﬁa@&@féﬂ&&%aﬂ%h l@WF§ Gdrrail BSIaé@t@@' sﬁ‘éms were
rence

rtiar ective The tertiar jecti
withig the segl (aaoe i H@e @egn[oun@thgﬁrngquﬂp r%& B GMTs at post-

vatfcmaﬂgr‘l‘fﬁé'aﬂré colnENt@ins!ib tife Fm@&WLd%r-Bbﬁcénﬁaﬁéd to the Fluarix
response) 90 and 180 days after

grouacajthwgh Sﬁ%\ﬁlt\f“?rﬁé}@{?@ﬁmédhiglﬂlﬁ 2Rnza- vacci nes.

ThE VW‘HI%éﬁzﬂ%abﬁné@fﬁﬁill&fth%%cﬁln%ﬁ%ts Bfltilie Buroda&¢ hitBorities for

conposition and adm ni stration The fl uenza vacci ne
annug (peistetien of influengp Magivatedvaagings i“NQE%fes Cyifapes,P s
Haﬁﬁ?ﬁ SR bf R@qtﬁFéM’éﬁté fok HﬁlhéﬁiaQ%dcmeEX&rfﬁé ﬁnﬁﬂmoleiéél assessment

uenza vacci ne a %é&f’e mr;;
of the senual pleiarphRBIRSY ( @%Mﬁfﬁwaﬁw@ﬁﬁ&whl%ﬁﬁs oye 6Rypars (Table
4pf he concentration of ML isdoubled. The process is the
same as the one described in Exanple VIII for the
i nfl uenza vacci ne adjuvanted with ASO3+MPL, with as

TabRel46 di f EFopRER clibAFated Befdtdn0BEsicn R8s hd ¥Bhvérsion factors at
doubl ed. dé?fm (ATP chbhbit f&q&ﬁn@.ﬁogamaty)x( tm by I'M

adm nistr Lon. FEour che || ed visit nar cuhiact -

Stgays 0, 2 15%0 and 140 wif Ete&? frae n”f}qm oregSiop E?ge ,dSéé onversion
rundg oh

each visit [to evaluatd inm ﬁ glhﬁ gggocr”

schedul e: agne injectiagn off infl uenza vaccing at day %

EUSHndaat Ge0TTTTYTTOgENT I Ty T esSULER, X 1 - 3. 1.6 enGpOI ni 2.0

ARENCle@nET TS FlRHLIASA3 O1 JaT |t 498 [BRo-ovae])y] N6 [1nb-48.77\ day3.5[2.2-4.41

ZI7 CM Tegmeare 1 n al|l45SUbgo@qdr35-9200]t [er ns31.of18.L-a6sH iency?.5[1.8-3.5]

AREw YorfHIN® NZ EFushireBi3 ¢ (@34 | Téymgslepenystle 78.9 [62.7-90.4] 8.8[6.1-12.5]
Fluarix 45 | 95.6[84.85-09.46] 68.9 [53.4-818] 6.0 [4.4-8.3]
BlJiangsu (B) Flu+MPL-AS03 38 100 [90.75-100] 57.9 [40.8-73.7] 5.1[3.7-7.0]
Fluarix 45 100 [92.13-100] 37.8[23.8-53.5] 3.1[2.4-4.0]

N= total number of subject; %= Percentage of subjects with titre at day 21 within the
specified range; Cl = confidence interval

Example XIl - Clinical trial in an elderly population aged over 65 years with a
vaccine containing a split influenza antigen preparation adjuvanted with AS03 and
MPL at two different concentrations

Xll.1. Study design and objectives

An open, randomized phase I/ll study to demonstrate the non inferiority in term of cellular
mediated immune response of GlaxoSmithKline Biologicals influenza candidate vaccines
containing various adjuvants administered in elderly population (aged 65 years and older)
as compared to Fluarix™ (known as o-Rix™ in Belgium) administered in adults (18-40

years)
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per 106 in tests producing at |east two different
cytokines (IL-2, IFN-g, TNF-a and CD40L) For
weabnetiyon of CM response, frequency of PCT/EP2006/002836
i nfl uenza-specific CD4 are anal ysed as follows: The GMV
ratio in termof influenza-specific CD4 frequency
bet ween groups vacci nated with adjuvanted vacci nes and
ing an ANCOVA nodel on the
Fodeérgwﬁ ?éornebdlétaltres The ANCOVA nodel incl udes
(a) ﬁ@adtatsdag@ g&é@ peats) injone goeql graupdreeiving one dose of Fluarix™
tion log-transforned titre as regressor.
Tﬁ@a@l al{b?c_) and their 98.75% C are derived as
(b)eR@beldeny subjacisiaged periears indoldeneandemiaesh 8ideh intp trasugsoups:
- Cﬁg %r@é[%whﬁ‘ 75 gﬁlgg&g ‘?écewﬂlﬁn%n%é Bdind &dj U\Hh?eoexﬂlltHJﬁSGﬂl-MPL
tai ned by exponenti al -transfor rmtl on of
odgorrspraliont br- 26W8) gr oup | east square nean of the above
- '%@ |75 éMtréc dvﬂa%‘/{rﬂ[x@ﬁﬁa‘@'cmﬁ@@kﬂﬂﬁaﬁte& MF?'A%O%MPL
ad] ust e ratios (wmth their
depnesniration 2edPadBpeci fic CD4 Tl yrrphocyte produ0| ng at
. ﬁ@f%FenE&“FILF%’rB% Wi 80 GLibjedts rédehi rgg ondVios® AliafiAOL) at
day 2 1, In vitro restinulation with "pool ed
antigens Il", are presented in Table 47. For each
Prﬁ‘r‘igr}/'b% g¢b i nfluenza vaccine, the upper limt of
two-sided 98.75% Cl of GMratio is far below the
Thelprimagaebipetiveds terdemaenstrads the R EeHNEY AbAaYSRestVatGRajion of the
|anlfenf53£<ﬁ]U\%iﬁé6’@dUc%@s 'ann'wH'ﬁ@n%@ iy %Rié‘rl? 88bjastsi( ﬁ%eﬂ 68 %bré @nd older)

subj ects conpared t uari x(t vaccin
asa:ampﬁregitt@ rF@tii“P(W mrms?r%@cﬂ%% {aasd 18zt 0¥RRrAI0N Vé@ﬁ@f ifigquency
ftﬁﬂdE - 9&1‘&6‘@3‘43'1'3 ABCYiEL PRI Oht least two different cytoki
oy nt | l?enzsg speci f %DE T%% l e 47 Adj ust etejaSG\/IWroat: greéwf cyioines
(CDﬁﬂll-dbﬁz'ﬁNEwedﬁN-iY)c CD4 producing at |east two
t S, Day 21 (ATP cohort for inmmunogenicity)
Sﬁ% ‘?@1’ E’ =Z geonetric nean anti body adjusted for
Trbfs‘gebmdawbbjétﬂaesblre— Nunmber of subjects with both pre-
a ost ccinati sults, avail abl.e
B30 YRR PasHER andrergaery &f Faeluith il cdfioate uenca
( Aasines aaﬁmi/ahted aﬁJ‘IU@Q'ITHayS fobswibgthed intranysdular adhmﬁratlon of the
[im LWYe an

( #?“gﬁﬂee'“f’&e”ifﬁﬁblﬁﬂﬁ ﬁaqqdrg el t%’\%drgge r? cIglué)rl IS use ¥reference

(b) To evaluate the humoral immune response (anti-haemagglutinin titre) 21, 90 and 180

days after vaccination with influenza candidate vaccines adjuvanted. Fluarix™ is used
as reference.

Tertiary Objective
The tertiary objective is to evaluate the cell mediated immune response (production of
IFN-y, IL-2, CD40L, and TNF-o. and memory B- cell response) 21, 90 and 180 days after

vaccination with adjuvanted influenza-vaccines. Fluarix™ is used as reference.
Xll.2. Vaccine composition and administration

The influenza vaccine adjuvanted with AS03+MPL(25 g per dose) system is also used in
study illustrated in Example XI. The influenza vaccine adjuvanted with ASOS+MPL(50 Mg
per dose) system is of identical composition except that the concentration of MPL is
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adults than in elderly After vaccination, o there was
w@2@enetiey effect of the influenza vacci ne on PEEEEND6/002836
response in young adults ( 18-40 years) o CM response

in the elderly having received adjuvanted inf|uenza
dovtledi The processrip Hreagsinee 89 thenenecigscrieerhipriz@myte YHLiy the influenza
vadiid 4 (\f)uvanirébe\mm AEG5E % vﬁ{l‘ﬁt &fi&reABthat the concentration of MPL
~ post-vaccination in 'ynp ocytes responses for
is dgubleglyt oki nes i nvestigated (IL-2, CD40L, TNF-a and
CthH‘ﬂMcM@éoﬁHQQﬁTM%gW@GﬂnnM&ﬂﬁk with the adj uvant ed

vaccl nes co (18-40 years) for al

Fouesahedelrd @\@tt%gelf%abjelcmgdm \he CanghHQwith blapd Rampls C@tbected
y%@ééc vidhd e%l%é%ﬁj%pe&& 1). It should be noted

e Invitro stinu atl vvas_performed wth the
VaF@Oatiﬂnr@hﬂ@UlQ ionepnigetion s mflugnz;a)va;;plpg RbAMNEQ- Yor k and
(iii) A H3IN2/ Wonming instead of A/ HIN1/New Cal edonia
i ncluded in the vacci ne. However, prelimnary data
Xl Immunggenisitnreawty New Cal edoni a vaccine strain from
subsets of subjects indicate that the results will be
simlar. Results - Evaluation of the tertiary
I ' i lisSi n order to evaluate the tertiary

E\é tl&?bﬂﬁe },ﬁ,g,}férﬁ,%p,pcy of influenza-specific CD4/CD8
tes and nmenory B-cells were neasured at day

Ty
Atgay 21 10 tesapepelis @l sHiieets A trsme wf Beayency e&wﬂae@ﬁe%@replﬂ% CD4 T-
Iyn?%{o‘a e'l?er RDS i de¥fe dridtic t-'l_eés‘( RO QRLEDS cYBRiINES IDB! IFAeY TNF-a

riptive statistics each vaccination group a
and§BA0d) and 2 1, for each antl gen. A Non-paranetric

Fot ee%élu%wr{ GPERM Je@ﬁ‘&rps%""?ﬁgdé% V\g dg] ?rgﬁ%gﬁ‘?éﬁecﬁfi&ecchﬂk'éﬂ&lysed as

erence betwee I nfluenza
folleisuvant ed vaccine versus Fluarix(tm) and the

Th%tcﬁgl %‘tli %rnpofvlﬁildé‘ﬁzé Dg&@ﬁc?@b@?r%auérﬁ? bRRfdEnbiiSAchated with

eren scrlptlve st istics 1n
adjuygnier yeegings arfdelfléﬁ(é\@ iseqblpieed wrigo an ANGGVAymodel on the logarithm-

tran B ﬁhéf&) fifes! FRE ANEOWA }noﬁgﬁﬁaﬁé@sﬁhé SabME Yo ad flf«% effect and the

eac vaccl natl on group a each antigen at eac
prefvageiasinn |Q%§@"qumﬁ§ﬁﬂr§eﬁsa"ﬁ§'t9ﬁ$@’ fee G wtlom@othelr &87p% Cl are

detived! 88 LxpshehBARAISIoHRgIdNEH b CAbsintingr RBGE cHitRdst in the model.
The 98.75% ClI for the adjusted GM is obtained by exponential-transformation of the
98.75% ClI for the group least square mean of the above ANCOVA model.

Results - Inferential analysis (Table 47)
The adjusted GM and GM ratios (with their 98.75% Cl) of influenza-specific CD4 T-
lymphocyte producing at least two cytokines (IL-2, IFN-y, TNF-o and CD40L) at day 21,

after in vitro restimulation with “pooled antigens II”, are presented in Table 47. For each
adjuvanted influenza vaccine, the upper limit of two-sided 98.75% Cl of GM ratio is far
below the clinical limit of 2.0. This shows the non-inferiority of both adjuvanted influenza
vaccines administered to elderly subjects compared to the Fluarix™ vaccine administered
in adults aged between 18 and 40 years in term of post-vaccination frequency of
influenza-specific CD4.
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cal cul ated for each antigen at each different test.
wab@epeosad ues from W I coxon test used to conpaPEI/EPm®06/002836
difference in the frequency of influenza-specific CD4
T-1ynphocytes are presented in Table 48. Table 48
Tablef4é’r ent AdjustediGiVbratioof influenzawperifie FPd praducingal legst two
Tests f oryiokines, Bay P (ATP eabertforinmunegenieihy) Cohor t
for i mmunogenicity) Group 1: lnfluenza vaccine
adj uvant ed wi tH ASO3+MPL ( cone |AdjustedGiljatio: | nf| uenza
vaccine adj uvant ed wit h AS03+MP{FIu NGYASOPMPEcongy) n
caieVNGi ons ar dASQ8aMPlrcency Heci mat i on m%(;lpn lencies of
i ITELQ#M@MM Ni c AotiustedeGMd <i nYalugr i H ) | gul)-ulnq of
el@er [19958ubj ect|® buf43&hperi or il§8% he BBt s Hdéd
between 18 and 40 years. (b) Post- VaCCI natl on (day 21)
f r ggquencyof T mfiuenza-specifitT od G FELOCYTES Was

sinilar in elderly subjects vacagy ?I@@'INSO@ Aqidheant ed

VaCFtulmG allu_ ™ 33“3 MPL@MZ)UE[ J(:‘(:‘Il T 988 C Y
VacCgi1Ta ‘aidst%‘@GM NI “‘ﬁ&tﬁ\ %N “‘)Véll'lb el (EEH Y ROJ €cts,
pOS 0 Vaq&jgrpat 1ot 7éu 2&0,3685'.). | equtblyél of 059 _ 09.8

N uUstEG Bhiotr an énﬁﬁ' td; RO Nidmber of
@hé} E EX ?é Clﬁh L% trgat H r‘é¥t§'lf§t§ n‘éBréc'g%%‘i/otcﬂaﬂ 98.8%
k ﬁ'ftéﬁ? 5 thé fe%l G’I?Q'Eﬁ rcBfa HY epgﬁ stment for baseline);
Y_ECL1 aﬁq uenza- speci
cel’l vvas eés nt | y SI m lar in all groups. Results -
Eval uat| or) of the Hunoral inmune response endpoints
Hive ahales gurd 26 0, 21, 90 and 180: serum
ton-inhibition (H) antibody titres,
Th@@ﬁ%ﬁ?g sﬂ LJ'a‘p%{eel y agai nst each of the three influenza
vé 1 Befare vacaisation theeSMhtasgdonge it higherde yourg gdutis thawin Kiderly
ant i B-anti bodi es). The cut-off value for
ﬁ{?%%cgjﬂaggéﬂ nst all vaccine anti gens was defined

by t heol altmeataeraybdmefeo etiedt obtharisflupsiza vieing authal@MI response in
1:10). t ct is a subject whose
ant i body ?'ﬁ(?g&?t%( éelﬁoilg%lﬁg cut-off value. A
ser oposi tGMigespdnse it theiderly hbying reasived ediuvanted dyluenza accine
is great = ue.
ant  body 1t FTENREP S5 ER A Beblfe rbaig adiAs

e 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
Fiu/AS03+MPL (conc. 1).
It should be noted that the in vitro stimulation was performed with the Flu strains (i)
B/Jiangsu, (i) A/H3N2/New-York and (i) A/H3N2/Wyoming instead of A/H1N1/New-
Caledonia included in the vaccine. However, preliminary data including the A/HIN1/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.

121



10

15

20

25

of the assay is given an arbitrary value of half the
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A N&H Balamétrfb tlééétr(wn%% fakt 3 dé@& wwmpfaaé MR8V AR SAdE Post-

al ne
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d,fféf(er{t@&ttransf ornmed titre. Mssing serol ogical result

for a particul ar anti body neasurenent is not replaced.
Theheyalpes &om Yilspxas tagt UReA:to sempRyineafiifipreacs dn he fediiency of
mfﬂxbﬁf‘dlsﬁécﬂﬁ O RyrSishodPbs aRNbrebéiibEint abldgs.anal ysi s of

the assay for that time point. Hunoral inmmune response

results (Fipure 27 and Table 49) Pre-vacci nati on GMIs

TaBle 48 anthfepditRp sfabistied: p-Faluas froRfKAldkal-WalETsstvdena T

the same cefi§@€eddh M€ pobirt(ATPTUHorbio? RfMundgkAicity)
vacci nation, there is clear inpact of the 2 adjuvants

Whi Ch TNClpAgRe [he humoral Tesponse in elderTy,

conpar ed [a u'Ha‘EED FrSrtiihe bl FIWELD IGroud '51d|= YNG _[Group2 and Flu YNG

popul at| 0 & a0 TdayRy Y 9) ay 2 id l\ day 21

BPES 0.4360" 9000 21 0 'bw 7005 J0.4889

o 'S
AL HOURTES st 00 ocsﬁ 0y opa <21 odb
CLAOL | T 3o, J0.0008 d;ooq 0564 _bbos. . [0.5412
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\
)
J
et
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Lnat i 19194 1,009 )
IFMY hi gher 1545@ < 10.A904 %54%0@Qﬂed 9090 184397 1ARQ8Q1 107895

IL3trai ns. . [0.3701  ]0.0008 |0.3701 [0.0008  [0.0003 |0.8557  |0.0022 0.4766

TFNo 0.3716  |0.0004 |0.3716 [0.0004  10.0000 |0.8730  ]0.0013 0.2114

Group 1: Influenza vaccine adjuvanted with AS03+MPL (cone. 1)
Group 2: Influenza vaccine adjuvanted with AS03+MPL (conc. 2)

The main conclusions are:

(@) 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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As shown in Table 49, the adjuvanted influenza
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(an q_gﬁp‘ogﬁﬁ No'%, érﬁpg%n%od-gs)antl bodi es between Fluari x
? ear‘s:? group u”ASO3+MPL (cone 2) for Al Ne

TheAueat nvalues ferath anpb@dyAsggleE" (@6pie 13ntigghs pyas Qﬁfg’seﬁ by the
Iabéltart(ﬁg rbe’f:&é tﬁé%aﬁ@%o (ah@ eﬂu‘fa%' 10). e s%ﬂn%@é’tﬂ)éeﬁﬁd]ébﬂ is a subject

| uenza a Juvanted vaccl ne ? g
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antYo%@ Silre W GBI HERPEEELIaPTo thEWuEat 98B! Rntﬂioﬂ?'tlﬂe bEﬂJW e cut-off

er op rotectlon rates seroconversion rates and
of fb@ @ﬁ%&ygs given apedhitaryvalygof hali thegpolionort f or

Baémpﬂ’lg@ﬂ'a?l'tllt)d@yﬁﬁre% %@kolﬁwmgedar%e@%@%lcu%fed

Per cent age of suﬁéects withititre

() t Georypieie P1aaBdITeR NG So! Hi RERA S P%ﬂ% ?Ja@'%ﬁ@te%b&zfakmg

| HEUHANEE blthb Yn<altt kiktSibg Bife (rahsfs’rneaﬂéagm nation
frequency of i nfluenza-Spec

f tl
K)i Bereponyersion ariges (SF) ahigt 2! @?ﬂ?ﬁﬁraé&h%?da'aﬁ B lgﬁ%n mHl GMTs
b@ﬁ\@gym %gmgg,@ddfgdy)egrs After vacc:| nation WI th
Fluarix(tm, -vacci nation fre n
() SHPoREr S GAISC) At GAXIet H9had e dts BkplRGY of Glocinees with
YA p 81\‘/3§cm%ntl-h @’tr@QﬁHrOadrﬁd a peHe-vA&Undtioh @trk ©r1:40, ok 8 pre-

term of frequency of post-vaccination frequency of
i Ma¢ainatige it acli: 14 @WCGD!BHHW@M -{pidinrieass shpagt-vaccination titre.

SR AP G DH cpf 20 S BBl cvmsclresy v @
serum HI titre 21:40.

The 95% Cl for GM is obtained within each group separately. The 95% Cl for the mean of
log-transformed titre is first obtained assuming that log-transformed titres are normally
distributed with unknown variance. The 95% Cl for the GM is then obtained by
exponential-transformation of the 95% Cl for the mean of log-transformed titre.

Missing serological result for a particular antibody measurement is not replaced.
Therefore a subject without serological result at a given time point do not contribute to the

analysis of the assay for that time point.

Humoral immune response results (Figure 27 and Table 49)

Pre-vaccination GMTs of HI antibodies for all 3 vaccine strains were within the same
range in the 4 treatment groups. After vaccination, there is clear impact of the 2 adjuvants
which increase the humoral response in elderly, compared to standard Fluarix in the same

population.
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Forceaatrvacging mtnarmg tree Seroprategtioro Fdtesion thep2 rifluenzal agjuednted vaccine
o BBE A VR e e Lo ARE W SR O P 032, e
as described in TabI e 52. Table 5 1 Solicited
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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% CI]
[95% Cl] %
EU standard (>60 years) |- >60% >30% >2.0
EU standard (< 60 years) > T70% >40% >2.5 :
A/New Flu Yng 75 100[95.20-100] 77.3[66.2-86.2] | 35.121.9-56.4]
Caledonia Flu Elderly 49 | 71.4[56.74-83.42] 30.6 [18.3-45.4] 3.7[2.4-5.7]
(HIN1) FIuAS03+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]
-1 (H3N2) ~Flu Elderly - 49 | 81.6[67.98-91.24] 69.4[54.6-81.7] | 8.2[5.7-11.8]
FiuAS03+MPL (conc. 1) 75 | 94.6[86.73-98.51] 90.5[81.5-96.1] | 19.2[14.6-25.3]
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is >37.5 - <38.0C, 2 is >38.0 - <39.0C, 3 is >39.0 The
w0 pwesodlgat or makes an assessnent of intensityPEDEPZNN/002836

ot her AEs, i.e. unsolicited synptons, including SAEs
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(severe) An AE whi ch prevents nornal, everyday
x|m2_i|mhmh6§erﬁdlw cadtilsisis adol escent s, such an AE woul d,
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p oadirsisiop Bldeilin subjects des d}gmanstralldstéc_:@n‘txta&ed; td \_yaoﬁfnatlon with Fluarix™
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o AR Bt Baleeh T8 2B 4B 4bals- | 5 T ho -+ enct ogeni ty seen
(b) lﬁleghndiml the dumpet insmwnd felsﬁd)r:jmrnh te_(rmlrc)f Hl g%udg rééhonsé,rall
cases esol ved r.a ade i
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t hegisteation oé infldgnradnddtidated vacdifes [fNalé &stGuidRince on Harmonisation of

oGO IR NSk GRURR Rt PP B oG R EB i ferk BFine anna
c Gtraiprthanges3 ICPMP/BIVP/214463, InssjugtyGsits) anpwented sacdinesd

raﬁ'ﬁt%og%tég LY de nd s ﬂﬁﬁepﬁg‘&)al @P?LLn)%frE%)%'ﬁé? to fnle%ﬁngr

prepara i on er eo
erhakgiagglutiuf thearfluanx™ IRigmitoant difewnee bétwean |thaﬂnum¢g'ehrmfnune

¢ %p%g@;% g%zéLlerach Qg&%é@raﬁ meﬁ%’?‘ed i Qﬁieﬂy sbl%{ecﬁg by a VJU\éanted

nmune response
vaccines compared to Fluarix™ are summansed 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 - BfJiangsu
(conc. 1) B/Jiangsu
Flu AS03+MPL A/New York A/New Caledonia A/New Caledonia | A/New Caledonia
(conc. 2) B/Jiangsu
A/New
Caledonia
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B-nmenory cell response against said virus or antigenic

conposition in a human wherein said oil-in-water
we@pba0wam conpri ses a nmetabolisable oil, a sterPOl/EP29d6/002836

an emul sifying agent. 2. The use of an influenza virus

or antigenic preparation thereof and an oil-in-water

enul si on adjuvant in the preparation of an inmunogenic
X"qonpggéﬂo'ggn, cftfred@fci nation of human el derly agai nst

i nfluenza, erein said oil-in-water enulsion

conprises a netabolisable oil, a sterol and an

X RSE HinAGt AG0Le efentd EIUSE according to cl ai m 2

ereln onposition 1 nduces an inproved CD4 Tcel |
Soligitat FyMpiypoisee Agklprh) eraiding JUisg ot 7zgeyi ighew-up period (day of
va&ﬂ%@ﬁ'atddoﬁ édbs@&ue‘i‘lt %ia%)r bv%res Pé?ioﬁfefd Uhsolldied ptoms occurring

according to any cl ai'ns wher ei n_sai il-in
dusjpgt ar21egay f@ll%uem@ﬁ r{days P VQﬁcmﬁtﬂ@% @nefZ%ﬁ.%ﬁS%ﬂuelnbgév(S) were
alsZQe@oWed THtERsHy oY trRITSIIWRASPAES ABs hsdBBsbd) al ladERbEd in Table 52.
he use according to any of claiml to 4 wherein said
0| | -in water enul sion contains oil droplets of which

Tasre gieast sZﬁ&ftéMdcar/gém.rawac%ﬁsé &fentd han 500 nmin

di anet er The use according to any of claiml to 5
Saqljeiledi I‘PPQ*)&E@ il -in wat er |SeligitgdgenesalAES s qi |
Pain aptheinjeddipn@ie ch at | east F%f@%eby intensity are |ess
Redngas a0be injedtian gittanet er .  7FevBiie use according to any
Svelling atithesinectien Stewher ei n 4HPadashe- i n wat er emul si on
HagsratemAs oi | droplets of wMuesleaehe east 90% by
intensity are in the ranggSBivei to 200 nmin
di aneter. 8. The use accor|dPiflgpainindhg agm otihgiinigctiont o 7
wherein said sterol is al péeiotpaibatethenlocalionshe 11se
N.Bccdempacpture weai racerdemeiireithe sayvaning. pRaowldcagditonsl temperature
pr eSwasuiemenis pertrmedot qth@%tlm@szﬂ%m the, dighgshtemperature was
vol teaerdgd. sai d i nmunogeni ¢ conposi tion. 10. The use
according to claim9 wherein said al pha-tocopherol is
Tapleci®ent  Inensitiaenles fastsolicited symptams by aduts ¢ ot al

AdVGIsHEremt S U TR GHde JPMeRtdr O 1. The USE
Paﬁ'lb%'tkfll\g tlé% tF clIIyIOUI cl dl IIP Abéé t VVIIBI BI I bdl U .
nme H I sasb e |1 —S—sSqtaret Sn tob r The—use clL.L.UI UI 1Y
3 t o a 3 ”r.- +—el
to any of claimsyt to—itwh WhERIEE im0 @E‘””' rsabie
oil is present |[far—-arpunt of—the
total vol ure of ua; di mdnorgr.evantanmal.aptw,t
Redness at injection site - HRecord gredtest surface diameter in mm
Swelling at injection site Record greatest surface diameter in mm
Haematoma at lnjectlon site . Record greatest:surface diameter'in mm
Fever* e : |Record temperature in °C/ °F
Headache 0 Absent
1 is easily tolerated
2 interferes with normal activity
3 prevenis normal activity
Fatigue 0 Absent
1 is easily tolerated
2 interferes with normal activity
3 prevents normal activity
Joint pain at the injection |0 Absent
site and other locations |1 is easily tolerated
2 interferes with normal activity
3 prevents normal activity
Muscle ache 0 Absent
1 is easily tolerated
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13. The use according to claim 12 wherein

nmet abol i sable oil is present in an anount of 1.0%to
waosseboivhe total volume of said inmunogeni c PCT/EP2006/002836

conposition. 14. The use according to claim 13 wherein

aid netabolisable oil is present in_an ampunt of 2.0%
fol 6.0% of the t S ol vol u..p te withhormeat agtivity
nnnnn on_15_ fhe use mVﬁntstrmagaqtmtyrl ainme 1

UII%UJTI.I UII P =y T ITC—OooS

Sr{"()e" 4 wherei n thg oil in wat il sion furt her
conprises a sterpl—16. The &%ﬂsﬂﬂdﬁfaieﬁlo to claimi15

wherein said further steraol [inerfaies with semal activity The
use_according tollany of cl ajlpteventsmolmahestyityi n t he
"Feyariip defined qeaxiing: temppiaiure 2865P@ (9.5 equal or less
than 1. 18. The use according to any of claim1l to 17

THM?ﬁé)@ﬂnUmﬁﬁt'eHaW Ilc?c;'af M@leﬁg&gﬁ&s@gﬁg ﬂ% ?co}?%ﬁsn%ﬁows

use according'to clai
0 ig Qemin; jids broe's%?ﬁ’ ma; 24a >BPounE0 min; @.i92 50oniB. 0% by
Th‘éﬁhﬂ%u&%t%sn@of?@)eﬁjls' \?\%EFB'IQQN sconposi tion. 20. The
use according'to claim erei n said emnul sifying
1i8g8Re -i<98Pres iot>280 aﬁﬁ%@?@,lﬁtls 839.0. 1 to 2.0% by wei ght
(ww) of said imunogenic conposition. 2 1. The use
according to any of clainms 1 to 20 wherein said
Thei invesiigaier éﬁal@ﬁuﬂirs iagsessijent @h inta@sty t foe all orbth@N\AEg, i.e. unsolicited

[ r 2-10% a
SYRBIEARE e AR ol AN 50 Sl L 34 E W basea on e
mvgg@gjaft@"sr@ntcgl jgdgementc]'m mtersity of @ach AR escerded ib@ssigned to one of
thé Wﬁg%ﬂeﬁ ﬁ%rrpo& tion further conprises a TLR-4

use according to claim 22 wherein said
1 ( a Ainl @QMIqhgs sesilydolethtéd byritehsubjdcs tcansing instimagdieomfort and
f lipid A such as 3D-MPL; a
“°§‘§‘*$?@2§‘??"§8r. %égﬁe\l/dgv‘g?g id A MP, and RSV F
2 (progeeta). = Aa AETHaichy wﬁ@mtlm dmgomfprtaﬂgatp rinteBeratvéitheiatmal everyday
acthitigd; | i pid A derivative is 3D-MPL. 25. The use
according to claim24 wherein 3D-MPL is present at an
3 (gRvRiAk =din AB wijch @revgniswiarmap evetyday asiivitiasn(Inl agelts/ 2@olescents,
qurh%nusx@ R, dfoPgeﬁa%p‘F% aglré\/grﬁ gﬁ&fo%'ng 35?’ MD I’k/ School and would
resent at an anount o
githe amipisyationaf competivgdkerapyor di ng to any of
cI aims 1 to 26 wherein the adm nistration of said

X11.4.2. 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 additionally induces both an
i nproved CD4 T-cell inmmune response and an i nproved

w®@200emony9 cel | response. 28. The use accor di ngPCDEP2996/002836

of clains 1 and 3 to 27 wherein said CD4 T-cell inmune
C@@@ﬁgnse i nvol ves the induction of a cross-reactive
hel per response. 29. The use according to any of
claims 1 to 28 wherein the target popul ation is above
The use accor

1. o FeE & @ Bipriruine bra osh G orersar oA, 80 (o) an oikin-
elveer bsnhuimvedjbanyieans mahufagre & ah imudoysitic Gémpd%ltlon for
| RobiiEaiatee D o RRa G B e ghepu h mprovec
r Bwlamonyaieu Qs pOhsd A s@udwu@usdmgme @bmpﬁﬁﬁbwmtdhugﬁan

uenz us .or antijgenic e eo n
g B e i 8h e Ui campUSEaA MeBRClag & Sterd &nd an

nemalsﬁhn@agém oil, a sterol and an enmulsifying

2. 2980 % T S8 BB SRS BBl e o St
adinulsiontadjBaAnt ihhiee ptsﬁanad@mofoﬁrﬁgmﬁmmbmb codBositeT fer vaccination

i d ad] el.ected fromth i st consistin

sa dj uvant is 6 of.:
o Bt Rrfet Y adained Pty WhaRl Soif olbnitaiir Rl S rmBses a
Thiétalrbolid;WdI, a&taammlemerﬁulsﬁyﬂgpgagmle accordi ng toI any
of clains 3.1 10,33 rein.said oil-i.n;water .emul si

3.2 5 Foqogiida kst A RE B ing Bhfio Byt oS h iRy B fbe -
2cdll iameurtehrespdniRe 4ghingtasatt visisas adiganivasbmposiioy irogaid elderly
CL"’}%Q{% 23-26. 35. The use according to any of clains 3

4

wherei n sai d i munogeni ¢ conposition for
4. r thaose aatoirdmg tooantyadf clairas 1 itan 8 Whererasaid bilkn wateaamuigienicontains

ORIk A B sy DY RRRNG 2 Blers R LB Bt
5. vvlThd_ﬂ usdnaccopding td arfyl ai elzira 1\to Auwgheosin salblldll |mwate$ emulsion contains
B B P15 BB W S e
6.t h@bsenhemoeding tchanyi aficlaimol1dg Eordierelaspldrmkm fvatdr emiulsipn contains

r SIY G@Ie@sﬂ d/ﬂ@"&g 11846 8BY 6)}%?’(99&'9?4 tla Ie%fs ti&% 366%41?% Qleter.

réesponse ‘agal nst uenza VI
7. oﬂ'hanse genoirding toequgrad iclaims 4 e 6 &vblferelmsalanll-nmwater/emulsmn contains

thnglroﬂets of which at least 90% by intensity are in the range of 120 to 200 nm in

diameter.

8. The use according to any of claims 1 to 7 wherein said sterol is alpha-tocopherol.

9. The use according to claim 8 wherein said alpha-tocopherol is present in an amount of
1.0% to 20% of the total volume of said immunogenic composition.

10. The use according to claim 9 wherein said alpha-tocopherol is present in an amount of
1.0% to 5.0% of the total volume of said immunogenic composition.

11. The use according to any of claims 1 to 10 wherein said metabolisable oil is squalene.

12. The use according to any of claims 1 to 11 wherein said metabolisable oil is present in
an amount of 0.5% to 20% of the total volume of said immunogenic composition.

13. The use according to claim 12 wherein metabolisable oil is present in an amount of
1.0% to 10% of the total volume of said immunogenic composition.

14. The use according to.claim 13 wherein said metabolisable oil is present in an amount .
of 2.0% to 6.0% of the total volume of said immunogenic composition.
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response or an inproved B cell nmenory response. 37.

The use of (a) an influenza virus or antigenic
w@e@pasEdd on thereof froma first influenza stPEI/RPENE002836

(b) an oil-in-water enul sion adjuvant in the

preparation of an immunogeni c conposition for

15. rirr’f@t@@tqcé‘i’fd&'@éﬁ) A8y of cﬂwméﬁgé 4iwhesein ithsal ip dv?é%rcﬁnws'%n further

wp@géség{é@enza strain, wherein said oil-in-water
sion conprises a_metabol i sabl e oil, a sterol and
16 aWeaa@| a@Wrwrﬁgo sty 5 whgreinrrid fithenstern! if HQlasterel ai m
17 %ewig%ra%b&dﬁ@ td aﬁy bf IAmaad 181 630AErSih e @@Ib ¥ &qlfaldre: @pha

defined in anr clains 1, 2, and 4 to 1 and the
TegeRberql ispya %rl%staémﬂned in any of cl a| nms 22-26. 39.

18-Fﬂf‘e H52%cB6eigtb Rely bPclaify1 &f 17CWRéreR shid SmaiSifyiea riﬂlst'hﬁeen 80.
fluenza virus or antigenic pr epar. ation thereo

1 ngBT?cHP&I aeperdingi to glaim 18 yeherein §aifl eRiulsifying agpRt Ig, g@sent at an amount

3&%1%%%%y%ié¥gfﬁfwﬁ? af 88d inhanctRnithifioBitibhe
i nfluenza virus or i .genic grgﬁﬁratlon t her eof

20¢ Thenwseracee diiortp claim 1 Sherae Al eatiisiying adantys pregent algn amount

3&‘00’(@2‘@%@ Wélg’ﬁt@Wﬂf@ oWQéiH ﬁhMUﬁégdnﬁﬂéﬁmmﬂloﬁt rainis
associated wth m c out break or

p'B}eet,&ﬁei gocokdinade agg Qggﬁlg{sebtovgq%hea{elﬁgﬁ@eqﬁle v%@rtﬁn@gﬂon adjuvant

dtas thé RollBRMgSAPOSItIEE filoth 2-H 8% 8ctialbnv)vedre 2hl 038aidha tocopherol
pandem ¢ strain is selected fromthe list consisting

oﬁfndfFfHN 9-3-3%dMEeni@PN7, H2N2 and HINL . 43. The use

22 APHEONiSH é&oidihg&ﬁ)én?fof slhirdsm & M Wikerdid tidBirdUMbdeh’z doimpssition
vacci nati on Tﬂﬁde with a split influenza conposition

cfHHhﬁ"ciﬂ”}Pé's%ﬁ}a rul932d: strain that could potentially
23CAMSBsPadeBriilR) ToGlht Rhatein BEidTILR-4 Ryfeids Belbeted from the list

z@o%;pm@g Bonpteaend oA Sud sraraftl: a B GnetS dorivaive
) MGM!Z’; a}%’]mwlmpr@@mcogt ains a | ow dose of HA
en e e
24311 dachiciog ' dAim oA PR ReRge APbadty et | ©

25DTlﬁ?dJaéeaédc©fd|rig’l©rmﬁ J4swegein BEFVPE G preséntas o amolbiofd0 to 50 pg
rived. 46. nighod of designing a vaccine for
d"‘g@e@égo'WHB N%¥6e cured or treated through a CD4+ T

26CTEhd u@@écc\mﬂmg)m,clazmmrwrwrm 3D}MBE lieprieberg atan amougiest about 25

con Tl n + _epitopes, and 2) conbining said
‘@ ngﬁltl@f)ﬂoﬁ ®h-wat er enul si on adj uvant as

27d'Efﬁe Uﬁdadcﬁrcﬁrﬂg/to any of claims 1 to 26 wherein the administration of said
immunogenic composition additionally induces both an improved CD4 T-cell immune
response and an improved B-memory cell response.

28. The use according to any of claims 1 and 3 to 27 wherein said CD4 T-cell immune
response involves the induction of a cross-reactive CD4 T helper response.

29. The use according to any of claims 1 to 28 wherein the target population is above 50
years of age.

30. The use according to any of claims 1 to 29 wherein the target population is elderly
above 65 years of age.

31. 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
influenza virus or antigenic preparation thereof and an oil-in-water emulsion adjuvant
comprising a metabolisable oil, a sterol and an emulsifying agent.
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of claiml, 2, 4 to 2 1, wherein said vacci ne upon

admnistration in said manmal i s capabl e of inducing
w@rooenbaprced CD4 response in said mammal . 47. ACEEPXE6/002836

according to any of clainms 1 to 46 wherein said

influenza virus is selected fromthe list consistin

32.dihe uge 6rQTEinD ie Pl 34 Wherais theLommepition Heed iR g rgraqeiation
oftalis W ddjivaht uenza virus, an influenza virosone, and

SRR R e e

|
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o,

34. The use according to any of claims 31 to 33 wherein said oil-in-water emulsion
adjuvant is as defined in any of claims 1, 2 and 4 to 21 and the TLR-4 ligand is as
defined in any of claims 23-26.

35. The use according to any of claims 31 to 34 wherein said immunogenic composition
for revaccination contains an influenza virus or antigenic preparation thereof which
shares at least one of i) common CD4 T-cell epitopes, ii) common B cell epitopes with
the split influenza virus or split virus antigenic preparation thereof used for the first
vaccination.

36. The use according to any of claim 31 to 35 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.

37. The use of (a) an influenza virus or antigenic preparation thereof from a first influenza
strain and (b) an oil-in-water emulsion adjuvant in the preparation of an immunogenic
composition for protection against influenza infections caused by a variant influenza
strain, wherein said oil-in-water emulsion comprises a metabolisable oil, a sterol and
an emulsifying agent.

38. The use according to claim 37 wherein said oil-in-water emulsion adjuvant is as
defined in any of claims 1, 2, and 4 to 21 and the TLR-4 ligand is as defined in any of
claims 22-26.

39. The use according to any of claims 1 to 38 wherein the influenza virus or antigenic
preparation thereof is monovalent, bivalent or trivalent.

40. The use according to any of claims 1 to 39 wherein the influenza virus or antigenic
preparation thereof is from three different influenza strains.

41. The use according to claim 40 wherein at least one strain is associated with a
pandemic outbreak or has the potential to be associated with a pandemic outbreak.

42. The use according to claim 41 wherein said pandemic strain is selected from the list
consisting of: H5N1, HON2, H7N7, H2N2 and H1N1.

43. The use according to any of claim 31 to 42 wherein the first vaccination is made with a
split influenza composition containing an influenza strain that could potentially cause a
pandemic outbreak and the revaccination is made with a circulating pandemic strain.
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44, The use according to any of claims 1 to 43 wherein said immunogenic composition
contains a low dose of HA antigen.

45, The use according to any of claims 1 to 44 wherein said influenza antigen or antigenic
preparation thereof is egg-derived or tissue-culture derived.

46. A method of designing a vaccine for diseases known to be cured or treated through a
CD4+ T cell activation, comprising

1) selecting an antigen containing CD4+ epitopes, and

2) combining said antigen with an oil-in-water emulsion adjuvant as defined in any
of claim 1, 2, 4 to 21, wherein said vaccine upon administration in said mammal is
capable of inducing an enhanced CD4 response in said mammal.

47. The use according to any of claims 1 to 46 wherein said influenza virus 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.

48. The use according to claim 47 wherein said influenza virus is a split influenza virus
antigen or antigen preparation thereof.
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