Vacci ne The present invention relates to human
papi | | omavi rus (HPV) vacci nes. Background of th
‘Voﬂﬂﬁgﬂflﬁn Papi | | omavi ruses are snal | DNA turrBf;rT/EPZO‘WOO5646

viruses, which are highly species specific. So far,
over 100 i ndividual human papillomavirus (HPV)
genot ypes have been descri bed. HPVs are generally
specific either for the skin (e.g. HPV-I and -2) or
nmucosal surfaces (e. g HPV-6 and - 11) and usuaIIy
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nont hs or years Such benlgn tunours may be
di stressing for the individuals concerned but tend not
to be life threatening, with a few exceptions. Sone
The prédeMsinsergionl rshateage (acr'netheaﬂ fori freparimgdimesr, alhwuolefias (LAO) by oligomer-

.. ncogeni.c HPV t e strqongest positive
iing OB SESRAT B REISBERT A TRFVEHNG SHIFRT drhifogegophsatalyst in a reac-
tor. Which exists betmeen HPV- 16 and HPV-1 8 and cervica

carci noma. Cervical cancer is the nost common

mal i gnancy i n devel oping countries, with about 500, 000

new cases occurring in the world each year. O her HPV
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oligometiasien wh highl yheéoehdringe §u Gﬁeaﬂact@@rsmfalt akd proedetovee fvhtek reactor to

cancer. Types 31 and 45 are the types with the next
p““@n%ﬂﬁﬁ%s?yassocratron with a cancer risk (Minoz N, Bosch

FX, de Sanjose S et al. International Agency for

Research on Cancer Multicenter Cervical Cancer Study

oup. NEngl JMed 2003; 348: 518-27.) HPV virus like

DE 43 é&ﬂH Qlehscgqmps methadefo therpreprgefiont afdinger giphaplefias, wherein polymer
grade eYlﬁ'cfgr{eq?%e cgg}ll_lé,{eﬁ% I)veoIhe reactloArl'EnplTh% %rﬁegtgglaeﬂg tfeed (having an

hat dude né 61098 Protect
ethylenk noaeht 6N alﬁlﬁbxﬁnﬁdtﬁ& 1698% Wythedinor &ﬁﬁmnfs%’f iEpRRIRES) is introduced into
Suzich, J. A, et al, Proc Natl Acad Sci, 92: 11553-1
the reaqigr 2t a jowes, teppgraBie; AMSLARN-okRamsTined menamaierthyieny gipmoved at a
/ di scl oses
higher (iRt 1o R s e e oee
protection against infection by HPV types other than
16 and 18. Statistically significant protection was

e was QU MG PR 35 DR i BhEeedr s et ot B e RbialiSn process,

whereurru{etrb@badéﬁvutmeaﬁas cdoBhe iRAla. BihyldhegdhieexpRasipé.esent
invention relates to a vacci nation schedul e for

protection agai nst HPV infection and/ or di sease, the
schedul e conprising delivery of a first HPV vaccine
r r
Addiigr D 8 PP IR e e R A R T e h ISR cygle o flow
rate haHie\be\satfodierdl ywhigh hestiexg indtcreasag dersendsher eR\prhéntapipingPyower con-
18 LI components fromthe first vaccine, and which
sumptigfh €ffnd vacci ne conprises an LI protein or i munogeni ¢
fragment thereof fromat |east one other oncogenic HPV
type, wherein the first and second vacci nes nay be

delivered in either order and delivery is separated b
Accordwgstertheaﬁp@ qftheps.n typraboYaraeadriemperg@iie pbh reagior ey the oligomeriza-
&
donor SSURHER iR IBHE R AESEALeSFat BEALCEH Stom mperaurs o
the reactorrﬁrr aSongled nbeutyl (9PCald ithis tcabd?\the @oclime of oipovehedi is usually
I muno hereqf from at

achieveldygnefop Eo LR FISTABG ViR 408 & Joudinpeto Besed bjhgs conditions

and theaaé)iﬁ%m d’f'RMu‘éﬁ&&é §8tabldi olvedp %Ssnﬂﬂ’lt arﬁ@JH’E o $8uéeSis 'P¥orized at re-
and HPV 18 component s fronrt e first vaccine,

actor batemsatiiosts taaemdﬁdtoxﬁac céactor ouerhead as partly ldongensed and sgrves as internal
I mmunogeni ¢ fragnent thereof fromat |east one other
oncogeni ¢ HPV type. The invention further relates to a
nmet hod for prevention of HPV infection and/or disease,
the nethod conprising delivery of a first HPV vaccine
conprrsrng an LI protern or |nnunogen|c f ragnent
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thereof fromHPV 31, or HPV 45 or HPV 52. In one
aspect a first vaccine conprises LI protein or
WO nudsg®ni ¢ fragnment thereof from HPV 16 and RAAVEPRB06/005646
In a further aspect the firgt vaccine includes LI
protein or immunogenic fragnent thereof from
addi tional HPV types, such as one or nore of HPV types
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68. I n one aspect the
HPV type is HPV 33. In another aspect the secggE i
reflux. This ditemakoyclacedritutes ohe heaheernpigl fromuthg reastorantyywith a very small
fromthe first vaccine and conprises an LI protein or
percentigtminogeni ¢ fragment thereof froman HPV type shown to
have a cross protective interaction with HPV 16 and/ or
HPV 18 herein, suitably HPV 3 1 and/or 45 and/or 52.

R M R ——
olefins ﬁ?oli?&ner@z@n% §§eth?le_ﬁ€' haHI86thod BeersemeNthe \GasaahtRages of the prior art.

conprises LT protein or inmunogenic fragnent thereof
Especially panmdehod3shallshedirovidegbshassing lan tmprayed hspt rggppaek fremethe reactor, to-

second vaccine incl udes. Ll protej ' ' : :
sether il & sis b Pt oEYpe <5 erin MaWraley RIRBIE Th spvipp for equip
ment, pRfif® PewkAESisOmptibe)didles LI protein or immunogenic
fragment thereof fromtype 58. The invention thus
relates to a vacci ne conposition conprising an LI
protein or immnogenic fragnent thereof fromHPV 3 1
: ; ' | t R | ' HEdahs of a refriger-
This oot s Rle e BOUAMHE redh Rl S el BT oy e
ant. also relates to a vaccine conposition conprising an LI
protein or inmmunogenic fragnment thereof from HPV 45
but excluding an LI protein or inmmunogenic fragnment
thereof fromat |east HPV 16 and HPV 18. The invention
PreferaBlys thel tehpéiafuré éh thetagtorevetttap dshéld anabmnyisite iabgute?®°C| preferably
protein or immunogenic fragnent thereof from HPV 52
by a copdansetxcl udi ng an LI protein or inmunogenic fragment
thereof fromat |east HPV 16 and HPV 18. In anot her
aspect the second vacci ne excludes all the HPV LI
contai ning antigens fromthe first vaccine. Suitably
More ptdferablys the refiigesamt rptopylerd- nes share no identical LI
proteins or identical conplete protein fragnents. For
t he avoi dance of doubt, there nay be regions within
the LI proteins or LI fragnents used in the first and )
Additiganpnthe iaebbd endyhbé cariedsautiih ahe presembenefi ataleast Hgesoeting medium
use of identical anti getgs, th$ hant iagen %tei ng, el ther . oactor bot-
added {pHiE aeactorndcondensinghtt thp doR8F the;rragion apd; JeaMappiaping ay
second vaccine is not preferred in this aspect. In one
aspect the first and second vaccines do not share an
HPV LI protein or imrunogenic fragnment thereof from
the sane HPV type. In one aspect the conponents of the
r vacci ne _cont a . : ithi r
Preferapl, s ERGEH Bt SePHAL 5 THAE s EltiaRly Somains, pifhin the reacto
while cpRfhtiE YhelBelhddone aspect the conponents of the second
vacci ne contain HPV speci es which are phyl ogenetically
not closely related, such as HPV 3 1 and HPV 45.
Phyl ogenetically not closely related types are in
|sbf . s R0 AsSaHSEGelRyteddrovh lah iigdrsseebnd organic
In one gfsfo p?ﬁ@?%éﬁ‘?’%%%‘?i‘% un 20;?‘%24(38 © 17-27. Suitably the
solvenHiirigta beitihg poiPuf atdeast Ao dR0E atrptmAgEPherie Presy¥eci ne
conmponent protect against HPV infection and/ or disease
caused by at | east one HPV type in the second vacci ne.
Suitably the first and second vacci nes of the
The firktoteait eslvemnpay setolRYe Ll VLPs from the fol | owi ng HPV
types: first vaccine a conbination of HPV 16, HPV 18
and HPV 33. The first vaccine may contain additionally
HPV 58. second vacci ne a conbi nati on of HPV 31, HPV 45
and optionally HPV 52 and /or HPV 58. Suitably the
vacci ne delivered second boosts the inmmune response
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Where the vaccine or conposition of the invention
conprises an i mmunogenic fragnent of LI, then suitable
WO 09Epgeni ¢ fragments of HPV LI i ncl ude trundili/Breg06/005646
del etions, substitution, orsinsertion nutants of LI
Such i mmunogeni c fragnments are suitably capabl e of
rai sing an i nmune response (if necessary, when
adj uvanted), said i mmune response bei ng capabl e of
recogni sing an LI protein such as a virus |ike i
Preferatpmrthe chtelysf eamprises aHpRzopipge salt 9%%9]&@%4%@@ at Jeast gng, organoalu-
. was _derived. In one aspect a suitable inmunogenic
nnmnn?qg%ﬁgﬂt of HPV 16 is capable of cross protection
agai nst at | east one of HPV 3 1 and HPV 52, and in an
aspect of the invention, capable of cross protection
) agai nst pboth. Ln a he speGt Suk,t a ' It ' >
1tis proppgg gt g B biciep SRTE P ade” PGl ogeol br OSOsR
i R defPARyDERERE ST sHenohhad Mabletn O m <4.
“MhI{?%ﬁ%ﬂ%%%%F%b ragnéﬁtsyof HPV fg@agg/or HPV 18 can be
assessed by trials in humans, for exanple as outlined
in Exanple 1. Simlarly, different vacci nes according
Q. th | | n t ' traod@;H;), or mix-
e at |Gy e HREAREL o BYERL] ARy IRARE DS RACHECHE) S UACKE:R,):
tures théfeafidar d preclinical nodels, to confirmthat the
vacci ne i s i munogenic. Suitable i munogenic LI
fragnents include truncated LI proteins. In one aspect
the truncation renoves a nucl ear |ocalisation signal.
Finally) the o keris?ftte bhehd oligunaériAtion SetdE iseberweal about 60 to about
truncation. 1n a further aspect the C term na
100°C.truncati on renoves fewer than 50 ami no acids, such as
fewer than 40 ami no acids. Were the LI is fromHPV 16
then in another aspect the Ctermnal truncation
removes 34 anmino acids fromHPV 16 LI. Wiere the LI |s
SurprisfrighmitiRys f@indhbat ¢aoliag fofi thchmmactas peerheadhby moass af aaefrigerant, pref-

truncati on nmoves 35 ani acids fr R A0bB <ioni
erably yha reéigﬁté% OI{ tﬁg rgge{pr fge%acﬂgempgra}q rettﬂ glg;%Lgll llg (}\%\A %Rgtllt 2008 51gn1ﬁcant'1y
increas%g dahetnal Q:%Qi'%/ IO Additionally, the high ethylene feed being so far essential

WL.PSEATVYLP SKVVSTDEYVARTNI YYHAGTSRLLAVGHPYFPI KK .
for heaPMNXMKal, can be reduced, and thus the cooling cycle gas tlow rate can be significantly

reduced I MR SyTS i shvih g TNCGRRRER, PR G BENGHHEREE.

PLLNKLDDTENASAYAANAGVDNRECI SMDYKQTQLCLI GCKPPI GEHWGKGSP
CTNVAV 180

In a pr’p\lﬁzmgggﬁggélml}gr}{,l an! approggg;%o mf;rr -rrnLe 1u’}|1t1< chr\l/%lé %gl];g HE8RREd into the

LAO r%@%géggg%%¥8%fmm@m&ﬂm%%&AﬁéSNYfEB'Exothermic
oligomESRA0N FKRYANIIRAQE NNBIeNENGhict Ty DT REPANESIGAIR tBY Sapter. prefera-

YKNTNF 360 o . . - enc
bl injses. R HE A SR PP BRI TEXRESTY CEBIRIEE Qb it the reoe

tor buﬁq'gg RBE a@Qasily re-evaporated at reactor bottoms. Further, the boiling point at atmos-
CVT IACQKHT&&

APKE _LKKYTFMEVNLKEKFS%SLD%@ELGRKE%H@.1 ds the
pheric 47ebsurn cdribe heolingsmedium isepreierabhy SEACIPG Iy Rl 1t FFUFTAFREY avol
. I ik arti.cl es .consi stj y of HPV 16 LI having the
dISCha‘gﬁioﬁg%scé’a B Qg I%\%ré),%{ {gﬁgea}%ggrbonposi tions contai ning
such VLPs. The HPV 16 sequence nay al so be that
di scl osed in WXO405792 or US6649167, for exanpl e,

suitably truncated., Suitable trun r . at ed
Accordine s edmienbRe Biaiosa Tret pacrssolfs Ty B gchtvat
assessed by sequence conparison. In one aspect the HPV
18 sequence is the follow ng sequence: (SEQ ID NO 2)
MALWRPSDNTVYLPPPSVARVVNTDDYVTRTSI FYHAGSSRLLTVGNPYFRVPA
GGGNKQ 60
DI PKVSAYQYRVFRVQLPDPNKFGLPDNSI YNPETQRLVWACVGVEI GRGQPLG
VG_LSGH 120 PFYNKLDDTESSHAATSNVSEDVRDNVSVDYKQTQLCl LGCAP
Al GEHWAKGTACKSRPL 180

SQGDCPPLELKNTVL EDGCDWDTGYGAMDFSTLQDTKCEVPLDI CQSI CKYPDY
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sources, or alternatively they may be synthetic. For
exanpl e, purified nonophosphoryl lipid Ais described
WO 200 16996et al 1986 (supra), and 3- O Deacyl at @€ T/EP2006/005646
monophosphoryl or di phosphapyl |ipid A derived from
Sal nonella sp. is described in GB 222021 1 and US
4912094. Ot her purified and synthetic
| i popol ysacchari des have been described (Hilgers et
al ., 1986, Int.Arch. Allergy.|munol, 79(4) 392- 6;
The methioll gétheqiresshy invegion is mryribhseejed i8oieigl: 141-6; and EP
G649 074 Bl). In one aspect the bacteri al
| i popol ysacchari de adjuvant is 3D-MPL. Accordingly,
the LPS derivatives that may be used in the present
Catalysi div®MNdddn aasuftalilb eskeentisachosttolnenea it fdtthan oigemsiizationreactor. Ad-

in structure to that of LPS o
diionall 6 iAne S SRRSO e FHEBEGHI § RUBHTE BROPHbPEpSE also provided for

1ntrodu8§>‘h' t}{ége V8% %Xhﬁ?m@ﬁmﬁ? ¥ RiRLdNRNASEE Gl dadiy coiietute at the top
port| on to the above structure of MPL.

of the ré“a%tmnbmsn@r e lse gmlylrn-evmacd aerepriop bettorns. dn gha/kagier, ethylene is
199 A.r ev

ohgomem;g& A8e }abrb Illegﬂr q \)/ll {" S'g?cllgﬁbctﬁ, E&Bﬁn%atlon (ff etlrlTylene is con-
ducted 1 othe £eaPRr30Ben $8%ed o?%ﬂ%ﬂéﬁbsbwb&sﬁh@ﬁ@h (hthudtﬁrletoéS@lGalﬁ and cata-

glycosides wdely distributed in the g}@ant and. nmar i fth
lyst. Thamwrhictsmfngejghg)m@g@@gn remain disselved 15 e sphyeRt: H"&e temperature of the

ter which foam on shaki ng,
reactorﬁﬂtaOfFé%aabﬁP§§¢)§ ?atl %%&C\rqg esterol . When saponins are
near cell nenbranes they create pore-like structures

in the nenbrane whi ch cause the nmenbrane to burst.

T AT e ——
tion of %l lJefrl %‘P nﬂ)r@f%ra@?@ﬁﬂkﬁ% AEShdERRANINAhi Pk tara fleSinteinal cooling cycle

f'or system c admi nistration. The adjuvant and
within ﬁ&enmcttynt 15051gmﬁcmttyymgfeasqdd iFpord the repspsnh ABIXHES of ethylene and light

B T
liquid Mlhe@fcoﬁlﬂﬁm%g%bﬁeﬁﬂﬁfdl é]ﬁlﬂar -blefifis, iy bajeaciBainedinita the reactor. The

['i na and fractions t eof , are descrijbed in #g ¢
part froﬁsn @E?seswtcarramasarpgagmgu%@avé)@cfvﬁbera%ﬂo i & cooljpgdgvice to a tem-

peraturf |of %mrtc% ¢ Revla-w__.%{ BB&%%T%HBF rﬁ:sle %rgtg?eln]{%e cooling device the

coolmgSIsralél‘fﬁswde&) tHa€ blefids lhenvieethsh iethyllate arg l@uﬂf)d:cbxﬁg linear alpha-olefins
rising fractions of

obtainlprothyt e HRATEVE SRR SABEV AP LA REpHgd sftviene may be.

A Ligidls -
N
prising(soRlet, FtJafail)fslt and flineat dlpirsolefinQuiay be) disehargedespm the reactor via a line

descri b tent, s em ¢ ad e net hod
sbove B FeasaFboRPOAIITENS BT UPLRPBeaH T oury it b

No. 5, 057,540 and EP 0 362 279 Bl. O her saponins which

have been used in system c vaccination studies include

those derived fraom other, pl ant speci es such as .
The feappstilosd dndrepresins deRmapBy B ©F GpVINEp B g claims may, both

572 t Qhe @$vehtién in diverse
Separatgg'( cg%n bé% %ﬁ p ég?fg ?%? qug(gr?\%%l?%e and a
mnnsﬁ@ﬁﬁﬂln der|vat|ve particularly the conbination of

S21 and 3D-MPL as disclosed i nWD 94/ 00153, or a | ess
react ogeni ¢ conposition where the QS21 i s quenched
with cholesterol as disclosed in WD 96/33739. A
particularly potent adjuvant fornulation involving
@S21 and 3D-MPL in an oil in water emulsion is
described in WD 95/17210 and use of this adjuvant
fornms an aspect of the invention. Accordingly in one
enbodi nent of the present invention there is provided
a vaccine adjuvanted with detoxified lipid A or a
non-toxic derivative of lipid A nore suitably
adjuvanted mnth a nonophosphoryl Iipid A or derivative

Y o,



particularly for non-specific anplification of HPV DNA
and subsequent detection of DNA types using a LiPA

WOs38T/ereP®s descri bed in WO 99/ 14377, and in KIR§T&EEP2846/005646

al, [Journal of Cinical Mgrobiology (1999), 37 (8):
2508- 2517], the whole contents of which are herein
specifically incorporated by reference. Any suitable
nmet hod can, however, be used for the detection of HPV
DNA in a sanple, such as type specific PCR using
primers specific for each Stype of interest.
Suitable prinmers are known to the skilled person, or
can be easily constructed given that the sequences of
t he oncogenic HPV types are known. In detail, the
. NRtthddsr pepadimnlindar tiphalodefmstbypdigemerising e ethylgnedn the presence of
here, for caonpleteness: The prinary. objective of IS
& fprianic b B DaperrtBv PRABALI T Fobios Srbuled in that the
%tactbpg%ﬁéa‘aris Wbd18d B MichRs of Péfrlgoratr  bot h (HPV-16/18),
etween nonths 6 and 18 in participants who were
initially shown to be seronegative for HPV-16/18 by
ELI SAand negative for HPV- 16/1 8 DNA by PCR.
: gfe?l'?o dz%(:grd?rp% ﬁ)célhi\ﬁ?i %F&Jeﬂldﬁ :terﬁgéhtld?é {nOfRe PEacYRCHeRRad is held at
acy in e prevention of persistent i1nfection
whduld 1 FIRYatidin 265C aonefetdbey ey akormiensan. of vacci ne ef ficacy
in the prevention of cytologically confirmed | ow grade
squanous intraepithelial lesions (LSIL), high-grade
squanous intraepithelial lesions (HSIL), and
. Nge%ﬁdzi Rb&Rd 16 SAR 1, WIREkik B refrideMint )s proylend. CI N 2 or
3) squanous cell cancer, or adenocarci nona associ at ed
with HPV-16/18 infection between nonths 6 and 18, and
nonths 6 and 27. The prevention of atypical squanous
) b AR did (WMRELHPINE Wie@ldAdY carried out in
Lo A S T S e o
iR prosenoe bE anteastnaieymeding Wedalns @ddiditoathe asastarrandgropdensing at the
anal ysis of the histopathol]o icahg?nd oints CIN 1 and
Plh%f}stib% Feactey aqﬁ{qﬁe\ﬁpﬂ)}%ilggf TR 38t %%t ed by PCR in
| esional tissue. Other objectives included the
assessnent of vaccine inmunogenicity, safety, and

tolerability. Investigators in North Anerica, (Canada . .
. Mwthochaccoslig tmelamr 4z hereat i coaing Bz Rt bsrsetlfﬁ’% 5o that it substan-

i _ i .
Balt PR a M O LR AR R BRI B RELP L Ol gy

study that took place between July and Decenber, 2000.
For each of the 32 study sites, an institutional

revj ey boar.d roved the .protaocol . .. at . ;
. AighaasocingghERE Ao g B g g A 1€ e an iner
Sk Rehdit GoRahi RAViARA beilipe oMol dtdeast hbswt 1303€r atl@mospheric
years, parental consent and assent fromthe

pagssurei pant were obligatory. There were two study

phases: an initial phase for vaccination and foll ow up

that concluded at nonth 18; and a blinded fol |l ow up

ext ensi on phase that concluded at nonth 27. Wnen . .
. aVetbdlaecdrdingt toeaniynoft thel prpdeding ¢leions, tvehegein ghe gt qrgamc solvent is
heal t hy wonmen aged 15- 25 years, who had had no nore

t!AWANS| x sexual partners, no history of an abnor nal

Pap test or ablative or excisional treatnent of the

cervi x, and no ongoing treatnment for externa

condyl omat a; and who were cytol qgi ca

| y. negative . .
. Mribnd gecardivgfto pnwfﬁhemecsﬁalgﬂwns’l‘éll%%‘t“i tgg grtalysggpmprises a zirco-
EL] SA, .and HPV- - [ d h8badd. Sk
T e e A T
59, 66, and 68) no nore than 90 days before study
entry. Wonren who conpleted the initial phase of the
study earliest, and who did not have ablative or
exci sional therapy of the cervix, or hysterectony
after enrolnent, were eligible to participate in the
ext ensi on phase of the study (nonths 18-27).
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whi ch the reasons for exclusion from anal yses are
listed in rank order; wonen who net nore than one

wo001/us¥%on criterion were only counted once ad®CavER20E$/005646

10.

11.

to the highest ranking critgrion. W refer to the sets

of participants entered in the intentionto- treat and

accordi ng-to-protocol anal yses as cohorts, although

the information used to restrict subject inclusion in

t he accordi ng-to-protocol was only known after

mthoquoordwg th dlairot \ah@@mdﬁhﬂgmcempmbﬁaie bps émdfomula ZrCly-mXm,

t ent rea of t
te s ROCPR BRGTR RET K By & WSRE TP, alkene o
?p@h@“m@ﬁﬁyngmma$ based on the proportion of
par icipants with HPV- 16/1 8 infection in the
vacci nated versus pl acebo groups. Vaccine efficacy was
defined as 1 mnus the rati o between these two
M gpo%rgch&fa e D2 & »{%?aH e0atl B8t BRER LTI 0bm Ebﬁhd is Al(CoHs)s,
I cacy es mates P val ues were calculated wt
A g Celdg);, AIEELHs), ex adxtutessheredor r espondi ng rat es
were expressed as the nunbers of cases with the
out cone divided by the nunbers of participants at
ri sk. The accordi ng-to-protocol 18-nonth cohort
MighddRdoRIgld £ ofahe preskding ety acherdinelte Bathreul tdngperature of the
doses of vaccine and conplied with the protocol as
aBgumerization Feactos i hupen @ﬂu& 0 ta abomt 6?0 cci ne
efficacy in the intention-to-treat and
accordi ng-to-protocol 27- nonth anal yses was based on
the Cox proportional hazard nodel using the
ti me-tooccurrence of cases with HPV- 16/18 infection
in the vaccinated versus placebo groups. This all owed
controlling for the accrued person-tine data in each
group. Vaccine efficacy was cal culated using 1 m nus
the hazard ratio and p val ues cal cul ated using the | og
rank test. Corresponding rates were expressed as the
nunber of cases divided by the total person-tine. Al
enrol |l ed wonen who received at | east one dose of
vacci ne or placebo, were negative for high-risk
HPV-DNA at nonth O, and had any data avail able for
out cone neasurenment were included in the intentionto-
treat cohort. The accordi ng-to-protocol 27-nonth
cohort included outcome results fromthe
accordi ng-to-protocol 18-nonth cohort and results that
occurred during the extension phase (from 18 nonths to
27 nonths). Cal culation of p values for the safety
anal ysis was performed using Fisher's exact test
conpari sons. The cohort for safety analysis included
all enrolled wonen who received at | east one dose of
vacci ne or placebo and conplied with specified,
m ni mal protocol requirenments (see figure
bel ow. ) Met hod for preparing |inear alpha-olefins with
i nproved heat renoval The present invention relates to
a method for preparing |inear al pha-olef ns (LAO by
ol i gomerizing of ethylene in the presence of a first
organi ¢ solvent and a honobgenous catalyst in a reac
tor. The oligonerization of ethylene using an
organonetal lic catalyst is widely known in the art.
The oligonerization is highly exotherm c so that
reaction heat has to be renmoved fromthe reactor to
prevent a runaway. DE 43 38 414 O discl oses a nethod
for the preparation of Iinear al pha-olefins, wherein
pol ynmer grade ethylene is re-circulated to renove the
reaction heat. Therefore, ethylene feed (having an
et hyl ene content of approximately 100% wi th m nor
anmounts of inpurities) is introduced into the reactor
at a | ower tenperature, and non-oligonerized nonomneric
ethylene |s rennved at a hi gher tenperature cooled



