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the field of prevention, treatnment and ri sk assessnent

for atheroscl erosis and cardi ovascul ar di seases. |1.
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predicted to become the leading cause of death in the entire world within two decades.

The disease is initiated by accumulation of lipoproteins, primarily low-density
lipoprotein (LDL), in the extracellular matrix of the vessel. These LDL particles aggregate
and undergo oxidative modification. Oxidized LDL is pro-inflammatory, toxic and causes
vascular injury. Atherosclerosis represents in many respects a response to this injury

including inflammation and fibrosis.

In 1989 Palinski W et al. identified circulating autoantibodies against oxidized LDL in
humans (Low density lipoprotein undergoes oxidative modification in vivo. Proc Natl Acad

Sci USA. 1989, 86:1372-6).

This observation suggested that atherosclerosis may be an autoimmune disease

caused by immune reactions against oxidized lipoproteins.
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energed fromthese studies was far fromclear.

Anti bodi es existed against a |arge nunber of different
wepiovopss i n oxi di zed LDL, but the structure oOPCT/BB3®8/003661

epi topes was unknown. The term "oxidized LDL

anti bodi es” thus referred to a mxture of antibodies

of different specificities, rather than to antibodies

of a single specificity. It is well established that

there is an ongoing inflammation in the
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Induction of arteriosclerosis in normocholesterolemic rabbits by immunization with heat
shock protein 65. Arterioscler Thromb. 1992, 12:789-99).

The role of antibodies directed to oxLDL (anti-OxLDL) in human disease appears to
be complex. In humans, it has previously been demonstrated that anti-OxLDL is higher in
healthy controls than in men with borderline hypertension, an example of early
cardiovascular disease (Wu R et al. Autoantibodies fo OxLDL are decreased in individuals

with borderiine hypertension. Hypertension 1999, 33:53-59).

On the other hand, several authors have reported that anti-OxLDL are raised in
human cardiovascular diseases (CVD), especially at later stages (Bergmark C et al.

Patients with early-onset periphera/ vascular disease have increased levels of
2
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cardi ovascul ar disease (W0 R et al. Autoantibodies to
OxLDL are decreased in individuals with borderline
whpensasesi on. Hypertensi on 1999, 33:53-59). QpCT/B682008/003661
ot her hand, several authors have reported that
anti-OxLDL are raised in human cardi ovascul ar di seases
(CVD), especially at later stages (Bergnmark C et al.
Patients with early-onset peripheral vascul ar di sease
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| ow densi
Biojagiealo H’%‘fyf eﬁuﬁ% HSRSEGE dhe afdiesie REWSHEPS eF wapthelial cells.

AthéroscidBsid.. 198n oso:-Nag-pbe)Acad Sci USA. 1990, 87: 904- 8;
Frostegard J et al. Biologically nodified LDL

0 FBRSE 3 B Y8 MRBS18L B3SRBSk i prammato
readtioshend dhsemdnposdte hatoreXbLgmey chtae aftehinetiat es that seen in
s REE AL TRl 6904 0 1A HASH SR LrRLETBERT, e cauees
by plgielpirstivating Sacior (PAF)-bke lividg ireexLiDhgFrastagerdd etelt Platfej-activating
fad¥bro 95 e B HiE e ImmMkteRe titdon s 88mmon mechanism. Arterioscler
Thromb Vasc Biol. 1997, 17:963-8; Heery JM et al. Oxidatively modified LDL contains
phospholipids with platelet- activating factor-like activity and stimulates the growth of
smooth muscle cells. J Clin Invest. 1995, 96:2322-30; Subbanagounder G et al. Evidence
that phospholipid oxidation products and/or platelet-activating factor play an important role
in early atherogenesis : in vitro and in vivo inhibition by WEB 2086. Circ Res. 1999,

85:311-8).

Platelet activating factor (PAF) is a phospholipid inflammatory mediator that:is
synthesized by a variety of cells, including monocytes and endothelial cells. During
oxidation of LDL, PAF-like lipids are produced. PAF may therefore be of importance in

3
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by platelet activating factor (PAF)-like lipids in

oxLDL (Frostegard J et al. Platelet-activating factor
w@eah90%dsel zed LDL i nduce i mmune activati on by BCT/GBRMR/003661

mechani sm Arterioscler Thronb Vase Biol . 1997,

17:963-8; Heery JMet al. Oxidatively nodified LDL

contains phospholipids with platelet- activating

factor-like activity and stinulates the growh of

snooth nmuscle cells. J din Invest . 1995, 96:2322-30;
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ind? &‘\ebgHggéﬁgg{hgldﬁ [ n%l vidual s w tsh phosphol | p| d

anti body syndrone (Barquinero, J et :
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cor@été@ rf@%i)@f@l@l’liinél I@/paﬂénSltumdareiS metabphts syr@igeine, 3:e. Bap Sprdiovascular

d'sﬁ?ﬁel %‘Eﬂfageg 8%‘5%%'05%? ?'ﬁ%’g act |tv! aiti ﬁ]g % 4 fo b5 connected to
incaszbed hsksqildeVelgping sgriychatosresatmosis.est ati ons. Eur J din
I nvest. 2000, 30:646-52) reported that anti-PAF

ant {\podi §s A’rﬁtﬁoa’gm %lété‘lﬁt%)c%vﬁ fobibr aRd a8&ERNd S RitRborderline

i ndependen acto devel opnent o hr o
hy D080 2aa6 athesesciemesis anhihe snelgelie éy%ﬂ@@nimm%‘l—d?gg 246:

38%@5'@%%&% ?Beé?@é: thad aﬁ%@-‘i:’rA?I éHtlBgdlééD 29 reifddt | le@ﬂy vascular changes

rtensi o nmet aboljc s

ane e sEses eNe] TISes " d5eaod 0 BHbeh iAo spnogenic, by

eli@iHgl SMaHPTmteryPéktion isihewasdurbaliconnect ed to
I nCreased risk of developlng early at herosclerosis. W

s to pl r ¢

s o B0 208800 E3plrelndhSus s BEEINAL e p@RHEE offdbsence o
anﬁﬂddmsofbc eesrogle sgi ol 1g® enttmdﬁsolagaxnsémqwfmlcfw ing) {RG)rwhich are
relé\{b g o an l%creasgd or decreased risk of developing ischemic cardiovascular diseases,
and further suggest the use of PC-conjugates or antibodies directed to PC-conjugates in

the treatment or prevention of atherosclerosis.
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389-397) further suggested that anti-PAF anti bodies
may reflect early vascul ar changes and thus serve as
wmoonelsases kers for di sease, and that they nay BCHOBR@®S/003661
pat hogenic, by eliciting an inflanmatory reaction in
t he vascular wall. W 2005/1 00405 descri bes nethods
to determ ne the presence or absence of anti bodies,
for exanple IgMor 1gG anti bodi es, agai nst
phosphoryl choline (PC) which are related to an
i ncreased or decreased risk of devel oping ischemc
car di ovascul ar diSlHANMARY QRITHEUNVENTIQNIggest t he use
of PC-conjugates or antibodies directed to

PC- LA Lrealt: ' vati

" GIBLUBALES L0 D SR e T Bl BRI 5P 9L aervati, o
PARspBivgatef of lag antibedit Pspastioni foe exameleya angjiocional gglizody, with
rea&f\‘/ﬁ A lﬁi@’”é&ﬁb‘ratéem %%Eﬁﬁa&lﬂﬁldﬂﬁ%%lcﬁﬁerﬂﬂo@mmm jon and

prepar ati on éxanpl e a nonocl onal ant i
PFOP@/@QS:lef%)'eWP”a WAFfr??@ﬁFrﬂfga‘ife mammelse WﬁHﬂ‘PSc%‘l‘xﬁ“@”ﬁf ggainst

car@iBeHseABEMedse sucATd @tl@éédﬁﬂos’mé’r eﬂ’f ﬂﬁémb@érbﬂc related disease. The
prevention o ncl udi n

L T O R I R
propériies asmisecatiosasellandiseadeer oscl erotic rel ated di sease.
hhe medi cament is intended to provide inmunization
avj n r
car I%V @q:négggc? d$f§ ’ch%S gﬁ/gﬁfoggg&/l s gé gﬁ&ﬁ&# ef§r ?rgﬂiuﬂﬁtatlon and
tredtmertnefl @ mammeal, degudingrat ho*darf,cﬁgainﬁmﬁrdpatﬁ$%4ﬁra¢1§ease such as
ath&IOS%é JJttc f'er}sﬁécﬁg?sa&eatﬂéuﬁ@fhod 2BRIpRshg the step of

0V8.SCUF| |sease SucC as a her oscl erosi s of
adrainistering & ﬂs\eaﬂar@maba ah@aﬂawat@ak@omﬁ%éwﬁ@m@a&%ﬁbhﬁ@? ?Rf PAF

derﬁ/Eﬁ’veStoﬁQ PAF @Qﬂhéﬂtét&* LA GntiBodyNSrepRENGH, fér example a monocional

rraceut i cal onpaosi ti on COTTng S| n east

antgew v reectivighie EPRIQ*F&S’HJUQ@T& ahe gpargja EWFPL

to RIr&RR arinfUihization Raa! enndurisgemic | @ﬂafhewibbuﬂnﬂdepwtléh against
reactivity to a PAF conjugate. The pharmaceutica
ath%@ﬁ‘ﬂ%’??'ﬂ on is intended to provide i munization having
i munogeni ¢ or therapeutic properties against
at hertoist laepes iof . theé\ inventich aspies the useeol aneoriroere of the PAF

derRaf esda%%l IB,RE cléﬁﬁgé’cgs L Cthed™ ?elé’cfontllaethg%ecedmg aspects of the

invention, in the manufacture of a pharmaceutical composition, optionally in combination

os%on is ‘l%'t:ended

with an adjuvant, for immunotherapy or therapy for the prevention, prophylaxis and/or

treatment of cardiovascular diseases.

A fourth aspect of the invention provides a method of prophylactic or therapeutic
treatment of a mammal, which may be a human being, suffering from atherosclerosis or
facing the risk of developing cardiovascular disease, whereby a therapeutically effective
amount of at least one PAF derivative, one PAF conjugate or an antibody preparation, for
example a monoclonal antibody, with reactivity to a PAF conjugate is administered.

A fifth aspect of the invention provides a method of diagnosing the presence or
absence of antibodies, for example IgM, IgG or IgA antibodies, related to increased or
decreased risk of developing cardiovascular diseases, using a PAF conjugate.

5
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derivatives and PAF conjugates as defined in relation

to the precedi ng aspects of the invention, in the
worenweossear e of a pharmaceutical conposition, PCT/GB2008/003661

optionally in conbination with an adjuvant, for

i mmunot herapy or therapy for the prevention,

prophyl axi s and/ or treatnent of cardiovascul ar

di seases. A fourth aspect of the invention provides a

nmet hod of prophylactic or therapeutic treatnment of a

MBNRRixth ¥heehofAY indéntdn vdRuRsied tgk ofsanﬁAfeabrn@aﬁé N method for

at heroscl erosi s ?r {£CI ngaﬂt he risk o vel O@i n‘% in which
2552700 GuARSEUIA ISk SR IR 95500 A AT LaN fgease in whic
thegiatientls leeelgomantibodids, fdr dxerdsie IGNEIgBATT Igk mhtitaidies pwitforeactivity to
th Aﬁrﬁ)conj ate or an antibody preparation, for exanple

S HrorSEY ?reﬁﬁsgs%ty with reactivity to a PAF

conjugate is admnistered. A fifth aspect of the

i nvention provides a nethod of diagnosing the presence

or absence of antibodies, for exanple IgM 1gG or IgA

anti bodi es, peTaieh DESCRPTROR OF PHE degEemond i sk of
devel opi ng cardiovascul ar di seases, using a PAF

con at e. th t of [
Lsores PRIy RapemsnohdbsEL v IR i ses Ractive
witiad Ide c@njmgaé& |@freﬁtédetwmn\r,1m@crﬁﬁs¢n‘ akesfs develafing cardiovascular
car di gvascul ich. the ti. '
dlsgqsegnfhlgzsd? rary 8w q@iﬁ?ﬁﬁ% n rgmmﬁchg tg? plrléﬂéréﬁqulaeg% g!ggslc’evels of

antibiotiies rte &%H it pedrosidgestBd\fo benplatpdtie aar increesst gekdof developing

T | PTION OF THE | NVENTI ON The present
can Wv%%ctu%’)d@%%%s surprisingly found that |ow | evel s of

ant| bodi es reactive with a PAF-conjugate is related to
an Theirvartion relatss topharmpesBisrirpmpepEiprs caserrisiig a PAF derivative,

a ﬂﬁ%ﬂ@@%?t?,T@ &n 'aﬁtl%gij‘tp'ié’d'a)’atfoﬁ Y&F@xar’%l‘é Q‘h%ho&l@ﬁélrénﬂﬂody with

wher e | evel s of anti bodies

reap%piyhfgs apRah @lﬁ@'@é@t é’ﬂdttbe b‘@er g Hheas QOB"PQHIT'P'?FCH%;;@%H eatment,
prophy&xi§ or PRVERRI I GakirHicinRebsd, sdth agag@robbRrosis, for example

_Invention relates to pharnaceut I 03|t|o
in EGpRRLTTTS B VAR O TRBT o SKRor TGRS O etgosclerosis
Furgiirinb el Yhep he@tioh tdisdnvelated toehagd of BAPmﬂecmdtnaalPAF conjugates or

s gehigR e ton e oreiolng TPER P fuce Y bhdiceutca

composition optionally with an adjuvant.

Furthermore the invention relates to diagnosing the absence, presence and/or
levels of antibodies, for example IgM, IgG or IgA antibodies, related to increased or

decreased risk of developing cardiovascular diseases.

By PAF is meant 1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine according to the

formula.

\. P

N _P. alkyl
/|\/\O l_o/\/\o/ y
(0]

)

o)
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prophyl axi s or prevention of cardiovascul ar di sease,

such as atherosclerosis, for exanple in the treatnent,
w@e@vesiseon or reduction of further progressi oPCD{B2008/003661

at heroscl erosis. Furthernore, the invention also

relates to the use of PAF derivatives, PAF conjugates

or said anti body preparation, for exanple nonocl onal

anti body to produce a pharmaceutical conposition

optionally with an adjuvant. Furthernore the invention

r el pttSrabl) tHé aPQYPGIoNp i BHaRhiFE (RRadddyh esGeonad byl (octadecyl)

| evel s of antibodies, for exanple IgM 1gG or |IgA
9T%Rt i bodi es, related to increased or decreased risk of

devel opi ng cardi ovascul ar di seases. By PAF is neant

i - OBglk PAF-caapiggle- is megny edfA= Swjgty dpitedciood icamier, preferably via a
spgc%? Oirh%'Fg}Q’—' M het(te)gc(fanf &r{%@%n@ c?rfn%ﬁ%g{/éﬂeﬁt é/qlln?\%é(iélthg EQM@S e PAF

f

almty or an oct adec
moger’rb oy brsya dermum @h réfar@olwéﬂsrﬁAFamm lpoinkeq tq %ﬁl@éﬁf‘er via
theté'-ﬂ%@ R)@E_rl er, preferably via a spacer. The PAF noi ety
ca % ovalently or non-covalently linked to the
carrier. The PAF noi F be a erlvac{ f . PAF.
Pr o E&RTEBIPS Of Sr5MVBIASS 95 PEF 918 <OMRolRI A48 ol IRy o
the al kyl group. Exanples of derivatives of PAF are
corrp(Rmds accor@ing to the formula where R1is C2 to
C25 aI | ene, él kenyl eng, @1 al kynyl ene |inking group,
and RRZI'?% R50an 60f n pen@ently selected fromGC to C6
al kyl , "8s descPibed 0 87/ 05904 and US 5, 061 , 626,
conpounds accordi ng to the fornmula where Rl is C2 to
C18 al kyl, preferably pentadecyl, R2 is H nethyl,
et hyl, propyl, or isopropyl R3 is methyl, ethyl,

propyl L SQpr.opy! d r d

J B Err?géﬂ ﬁ‘gik{?o z Y '15%??% '§8§ %kat%z‘npoﬂ’(@“ﬁr%p Ynd R2 to
R5agre dndiprgdentlyt dmedterdt froia@hier 65 Rlkyl, s:sGestiibed ingVWg) &R/P5904 and
Usng,&éféfe?ly hexyl or dodecyl as described by Smal MA et

compounds according to the formula

O
\, u
/’|\I\/\O/ | \O/Y\ COOH
O
0

N—R2
\

R3

where R1 is C, to Cys alkyl, preferably pentadecyl, R2 is H, methyl, ethyl, propyl, or
isopropyl; R3 is methyl, ethyl, propyl or isopropyl, as described by Karasawa K et al. J
Biochem (Tokyo) 1991, 110:683-687,

compounds according to the formula
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Li pids 1991, 26:1 130-5, conpounds according to the
formula where RL is C6 to C18 al kyl, preferably hexyl
woeroodoskses| (1-acyl - PAF), as descri bed by MizyRCTAGBeG08/003661
al . | mmunol ogi ya (Moscow) 1997, 6, 9-1 1. The carrier
can be, for exanple, a protein, a carbohydrate, a
pol ynmer, |atex beads, or colloid netal. The PAF
conjugate may for exanple be a protein-PAF conj ugate,
such as a human serum al bum n ( HSA) - PAF conj ugate, a
Rransferron PAF conJ ate, a keyhol e |inpet henocyanin
/QK -PA co )ﬁﬁ i ne serum al bum n
(BSA) - PAH 260n; gat@ Exanples of PAF conjugates and
generati & of anti-PAF antibodies are described in WD
87/ 05904 and by Karasawa K et al. (Antibodies to
synthetic platelet-activating factor (i-0O alkyl -
- O acetyl - sn- egceroS—phosphochoIine) anal ogues with

sub%t it ¥ent @gélt"?)j'he el iﬁ%P%@/ﬁ b, ggcge[clequée?ﬁ%B@%qjg I%E?%?MA et al.

LIFMEj'IQQhaI&itTIE)FS zation of antibodies to
platel et-activating factor. J Lipid Mediat . 1992,

- 40- (Synt hesi s of a PAF i mmunogen
cog‘ﬁég%o??gﬁ%@ﬁg M‘% @E\r&ﬁ%pem fic antibodies. Lipids .

1991, 26:1130-5), Tomi A and Masugi F. (Production of

anti - pl atjgl et - act [ va ing factor antibodi es by the use

IglPdaI rrier. Jpn J Med Sci Biol.
/c]?g\Qfm\ 24198 Qnd ng C and Tai HH. (A sensitive

and speci f| c r@d\”yr mmunoassay for platel etactivating
factor. Lipids .|[1992, 27:206-8), and US 5, 061, 626 the
content of whichGis hereby incorporated by reference.
Car di ovascul ar di seases that can be treated and/or

wh[éf'eeﬁﬁr}g@ th(§1 aﬂlgpﬂaréfgrdbp ﬁé?ég! andéﬂe% (€04 S4- PAF&)I,egls dedtribed by

erosc acut e nmyocar
Muzye & etaldmmusolegive (Mﬁlcqy\ﬁéﬁ%l%géﬁgl na, stroke,
restenosis following artery grafting, artery stenting,

Tha il dap QJ3, ATURPPRS taY pro®i &f carbbhydr&tet 8NKd%inter, latex beads, or
foll ovm ng coronary artery bypass grafting, coronary

collgid @eiAl st enti ng and coronary angi opl asty.

The PAF conjugate may for example be a protein-PAF conjugate, such as a human
serum albumin (HSA)-PAF conjugate, a transferrin—PAF conjugate, a keyhole limpet
hemocyanin (KLH)-PAF conjugate or a bovine serum albumin (BSA)-PAF conjugate.

Examples of PAF conjugates and generation of anti-PAF antibodies are described
in WO 87/05904 and by Karasawa K et al. (Antibodies to synthetic platelet-activating factor
(1-O-alkyl-2-O-acetyl-sn-glycero-3-phosphocholine) analogues with substituents at the sn-
2 position. J Biochem (Tokyo). 1991, 110:683-7), Macpherson JL et al. (Production and
characterization of antibodies fo platelet-activating factor. J_Lipid Mediat. 1992, 5:49-59),
Smal MA et al. (Synthesis of a PAF immunogen and production of PAF-specific antibodies.
Lipids. 1991, 26:1130-5), Tomii A and Masugi F. (Production of anti-platelet-activating
factor antibodies by the use of colloidal gold as carrier. Jpn J Med Sci Biol. 1991, 44:75-
80), and Wang C and Tai HH. (A sensitive and specific radioimmunoassay for platelet-
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In the use according to the first aspect of the

i nvention, or the nethod according to the second
w@spensesed the i nvention, the cardi ovascul ar dPGEEBE008/003661

may be sel ected from at heroscl erosis, acute nyocardi al

infarction, stable and unstabl e angi na, stroke,

restenosis followng artery grafting, artery stenting,

and bal | oon angi opl asty, especially restenosis

followi ng coronary artery bypass grafting, coronary
actﬁ@h@g wcﬁm@ggm @7 206@)adnd (3515j06p 6286 the. coRtent effalfitly is hereby

use accordlng to the first aspect of the

'“CP?W@W‘?% S ®Phe net hod according to the second
aspect of the invention, the nedicanent is for

adnCaidiavastulasndibgases| et ican. barHreatdck @ndias paevenggd @peording to
mvlaHtYo%nérb%}e%M BY Bt e lﬁﬁé@?cgsagﬁé?o& &SN Pfitet rlh?ocardlal infarction,

esence or absence 0 or examnpl e M
stab@@r@runstgmeeamging olioks, resienesis iolewing art9ryt9@afan9:>AFterv stenting, and

balgv‘aﬂl HeRb i) Qé'be@l%?erréét@ﬁ@é% loMthgl BSoRATEEEY) bypass grafting,

reased risk vel opi ng cardi ovascul ar di seases.
COWS??}W@&PW)F"@TF'H@aﬁ%?ﬂ@%@%@”ﬁ'ﬁ@aﬂ’fth aspect of the
i nvention conprises exposing the PAF conjugate to a
S amﬂ the fUBO BtcRdihgtdi thie Girsdbspant ofithé &thm anthi esth@saccording to

i ch have bouynd. to the PAF Prefe Vool
e S DR 7 VBl o B BRI e O TR L Ve o
athermdckeradisabeuts myodaidialinfaRitieh extatidd snd umstatieeangined stiokd, restenosis
the fi ct t I
orlig el BB Bl SR St B6PAY, Sy, estnosi
follswingh caropanyt agéryt higpdssy grafingn  erignanpr amoﬁfénw@ tand coronary
an#@?{ﬁ’ of using the PAF conjugate according to the

‘aspect of the invention. Preferably, in the
fifth or sixth aspects of the _invention, PAF is |i

d
t o Breferpbly op the asedagciggg@q to g firg la§p%c,td%medgyﬁntlon orrv!hee method

ac&o‘x‘&h%@d the deldent adpeblst the irvehticH, ehemepcamhentablior dnthistration by
ol e |inpet henocyanin), transferri n, human serum

'nlecﬂt‘BXm n (HSA) or bovi ne serum al bumi n

The fifth aspect of the invention may provide methods to determine the presence
or absence of antibodies, for example IgM, IgG or IgA antibodies, with reactivity to a PAF
conjugate which are related to an increased or decreased risk of developing

cardiovascular diseases.

Typically, the method of the fifth aspect of the invention comprises exposing the
PAF conjugate to a sample from an individual and detecting antibodies which have bound

to the PAF conjugate.

Preferably, in the method of the fifth aspect of the invention, the individual is a

human.

Preferably, in the method of the fifth aspect of the invention, the sample is serum.
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(BSA). Alternatively, the carrier may be | atex beads.
Typically, according to the fifth aspect of the
WO pooefsdses, anti bodi es whi ch have bound to theP@BEB2008/003661
conjugate are determ ned by an assay, preferably an
i mmunoassay. The patient's |evels of antibodies, e.g.,
IgM 1gG or IgA antibodies, with reactivity to the PAF
conj ugate may be assessed using an i nmunoassay.
Exanpl es of suitable i munoassays are descri bed bel ow
angd, \ ' SRR Gsiskth @860k I6F tHeGdvantion may
thih%y%‘%’ °kr§/"§?%'|: F@,ﬁ@qaﬁ@tahe f{]fﬂ]tﬁgnd s',x?egj %n‘r% ﬁli msnttsf,[h
corraxfpondiéo thevisethpdaf Usirgnthe RAST GoniHIasm BT I9EHTS {iFtifin aspett 3f the
im,e!r]ﬁebe?‘(.:tivi ty to the PAF conjugate are indicative of an
I'ncreased risk of devel opi ng cardi ovascul ar di seases.

Conversely, hi | evel s of, ant.i bodi i 1. T L\ S
Lo Prate spEindim ol s Faser R g Lis Tatap. P g REko & cefier v
a spaberdemehRRérmsbdimer) topieaily thacalies isas esoteiypretesbly KLH (keyhole
~antibodies. are deternned. i I bi lbumi
impgh BRREDBATS FRE T TR G AT (oA, of Boliserum aloumin
(BSANt Ahetheelywelvarrieaniy betatex beasPAF conj ugate are

l'ikely to vary. The level of antibodies with

" eaGhit! YobStafig ROTIne Qfth UABLE Grokeriventcn.f aitibadiys gviem have
i ndPVviddal™ may ge cat egori sed as high or b,ow.rt%)(n
boundfocthe RAE aopjupaie af%@@rnuw&wvaﬁsmfﬂﬁ%fewb g Immunoassay.
popul ati on. For exanple, a |level of such antibodies
behpw RtoREld/RW FanfitidReNél, sgMabGer dgh entitiodied, wikt feactivity to
reference to the wi der popul atio ' ;
the AR, cpRiiedteBpY u?stsgﬁ?‘%, Bﬂ”? W ﬁg@@%éﬁg@ﬁ%r éép?zﬁﬂ suTtable
imniuRodsskdé b deebibadbeew2biiwiber aryrese bs apparpe]tofrospgkilled in the
20t h, 10t hor 5thpercentile. A high |level my

art-correspond to a value of above the 5th, 10th, 20th, 3r
25tiyplaly; eint theefifttf and estdiperabodimente afntheniventigialloy sevels of
character | : | viRlicatid oRnini Perased risk of

a”“&?‘ﬁ ¥ P’Vétgcl'te?'%g't@%? gﬁiﬁg‘ﬁbc ngjﬁa%\’gj{i thi's informat i.@\n it

devalping SeiditvascularhdisagisenGenversnlY. figyieusls oF gptinodies dliigactivity

Lsgapf 0 Qv bP I eshiced rek ofsedeitping cardiovascular
o B BRI ity wscon

st nsmeshoee e AT S PR g orserm

Pr QARRS ighen\WdBHiStion, levels of antibodies with reactivity to a PAF conjugate are
likely to vary. The level of antibodies with reactivity to a PAF conjugate determined for any
given individual may be categorised as high or low by reference to the range observed in
the wider population. For example, a level of such antibodies below a particular percentile
value determined with reference to the wider population may be categorised as a low level.
Suitably, a low level may correspond to a value below the 25" percentile, or below the 20",
10fr 5percentile. A high level may correspond to a value of above the 5% 10", 20" or
25" percentile, for example.

Where an individual is characterised as possessing low levels of antibodies with
reactivity to a PAF conjugate, this information may assist in the diagnosis or prognosis of
increased risk of development or progression of ischemic cardiovascular disease. A
clinician may take other factors into account in arriving at a diagnosis or prognosis. Where

the individual is considered to have an increased risk of developing ischemic
10
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the individual is considered to have an increased risk
of devel opi ng i schem ccardi ovascul ar di sease,

w@e@plgdsacti c treatments and/or |ife-style chaPrgEeBa@$/003661
be reconmended. Where the individual is diagnosed as
having a progressive ischenmc cardiovascul ar di sease,
his or her clinician may recomrend treatnments and/or
life-style changes tailored to the individual. In the
fifth and sixth aspects of the invention, |evels of

car@%nvtafggdl Gike hB%ggg?{t%C'irgémfé béhdfb'?sﬁﬁélsﬂgeféﬁangéé may be

I €S W Ivity to a PAF conjugate, or faor
recapmhgndedt | Béere dheindividval is digpagser sat BWNG S PIPIERSSIS ,\;fchem'c

cardlcglgs%.flﬂ'l &&as@r hsWr Har %ﬁrﬂaér‘f‘ﬁ{dy%c&%rﬁeﬂ@ tlREtnBNtE and/or life-style
pes. Preterably, the level of I1gGis

Chamséalmr%@ th‘P mﬁﬂ)/r%'absays can be conpetitive or
NONC QRP&itht BNE sl Rpbitdi Fathe ClﬁV@ﬁith ievelsi pinantissiiesy may be

chaégteemg%'yyb Besana oLt A RSP BRI PAS S5 Gkte, or for only
antliﬁgeg?ufﬁbdéé}ﬁllﬂh@dyothw Ak as ighe IglAk'-)r ¢wAj ardart @ corsbintion of two or
e er
Mo GRS FsatiRen: BreaRENLBRRTS G ARt P teen
quambivhyasshysd &b&lhedccmﬂatlbmdyr debeampstitivg. n In a typical competitive
imnjggessa eth'te :?'QF@A{#W%OU feyébm;%'iﬁné \gmfbéBéBd LhocG T bRdivdth the

con det écti on
PAF eagegdte. tTHhe sabliy cziriatmind Bnithedy HOURRI 0 ﬁheaﬁﬁfuapdwgatesis then

medQ tI'Rgrtehg dé"}‘r‘vaEgyrela-tra%hw&%e@fcohé‘éiﬁﬂaﬁ& @eAtEdd9n the

reagent
sartpie b fsca iy o RSEIRg ENTNRY eRA GMGIOTEABbEtV IMMunGSssays,
antlpﬁcﬁéﬁﬂ 'm@tséﬁ"lpé% BLRPEH b |P|AFb&>n§iJg%€é3 thah PrabeRutdetsttion raagent,

concentr at f th iti
A oo Qsbe BB - 33V BoF ARBGE T it o
labﬂgcgg&teitlogg%éé’géiﬁbb?’noﬁta teantibety Rabéoebs redn Uniiedie corspetitive
et oy SS6h 7 ALARTAOIRA SRR 6. oap,opbond o e
conSOREtibh @ﬁﬂhb)éntlicody_rmunogl obulin of the species from
Ymn:ﬁrr]ﬂ)tasrgciﬂ%waa & g?srg}lb agé € %éteﬂﬁaéﬁop'a{‘%bé@d%eltectlon reagent,

Specl es, or onl
:saltysai antf-imraoiogiedslin Eoﬂbodxalamsed to ﬂemg, apilegy é)@pgyd e the PAF

co | gD 8ggabllésg%’cf}%n%&%loguhnc%bw | Q0§ Hind WepeRffically to

lmmunoglobulln of the species from which the sample is obtained. It may bind to all
immunoglobulin isotypes of that species, or only a subset of isotypes. For example, it may
bind only to IgA, IgD, IgE, 1gG or IgM, or combinations of two or more of these |sotypes
The anti-immunoglobulin antibody may bind specifically only to certain subtypes of any
given isotype. Subtypes of human IgA are IlgA1 and IgA2. The anti-immunoglobulin
antibody may bind to one or both of these subtypes. Subtypes of human IgG are IgG1,
lgG2, IgG3 and IgG4. The anti-immunogiobulin may bind to one or more of these human
lgG subtypes. It will be appreciated that there are different isotypes and subtypes in
different vertebrate species.

In radioimmunoassay, the antibody or detection reagent is labeled with a
radioisotope, such as 'l or I, In enzyme immunoassays, the antibody or detection

reagent is labeled with an enzyme. Suitable enzymes are capable of being detected with
11
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The antiimmunogl obul in anti body may bind specifically
only to certain subtypes of any given isotype.

wEamvppsss of human 1 gA are | gAl and | gA2. The PCT/GB2008/003661
anti i nmunogl obulin anti body may bind to one or both of
t hese subtypes. Subtypes of human 1gG are 1g3d , |1gQ&,
| gG3 and | g&&4. The antii nmunogl obulin may bind to one
or nore of these human | gG subtypes. It will be
appreciated that there are different isotypes and

th& ubd ¥Peshromogiérid slitiratey ex tigbmabenis @lﬁiﬁtr@ﬁe is lasubstance which, as a

[ rmunoass t he anti bod ct on r a ent
rep TP W e BPLE s e dh 2mEE §10 foanthus be
detgrteeh zjygvtroptmiometsisaliyy s Entynessasidhbas hocse Msdacperomdase alkaline

pho?&%?a@e B?ta-%?a ltos‘fida\é"et e?&‘g’ty %ﬁ%{#’?‘ﬁ% g' o@'pl[:e?c?lpﬁé{\y&eﬁeen widely

e capa e use
enm:h\cmn‘o@éuamelmwcerattsastemsmseﬂwgmymes sbeh asitugiférgsegcan also be

usé&' b@%lf%? %‘BeMcﬁt&e f%%re@cérﬁ%’blek SQIEh EQ ﬁu 8&%%&?& tﬁé N%xé Qgries

gives ri1s a col oured

t h u§d@yga@zr\sqftﬂwar§|@@§y pmﬁﬁeqtlgmageawwhe Eﬁ@plﬁé&ot@mﬁequenﬂy

useé sihes %ﬁ‘s Eé’rﬂie%ﬁuhpﬁé Qétbgtéé ‘By :t@'ré@énbﬁ‘ HitR fé‘ﬂéﬂhélt &sf@.orophore-nnked
etasgé act osi ase an hat ase from E

VRV BBV dR I iR SR sPoT iy 368 GERI-oy ot ers

bas gl 20nied) IHBSMSetfille RAZYME irﬁrﬁﬁrﬂ)%@sé?ya%élbéﬂpleﬂo Weeshalyzed is
O her | abel s include f| uoreéﬁ:\?é"gml abel s

P"”F"Ieﬂ dh GpMBRANdJpCYRRday ity thes UgRiR J%S’@S%’Fg (PNo? Splifsubstrate.

ArgnéntbRAy cohjugsteeaitibodies argeat mstsiblyt besumtt mnthe &amplé rare thus
quent since, thi ete

oSS TS TRk P DA b B o

coajugate rardic PAFroepmgaUecbnnbddy ontriptex. iTthelsiangke iithdn sapaeted from the
soﬁ@ gt%sftﬁat%' §oy as% Iﬁ“ Eét? ﬁ]‘bx bollrﬁ ﬁ!a{e\‘lg%cm%lr eQ@ﬂglgnW%béﬂlNge In' the
nepﬂ sie@df tha mscﬂmdaen nmtqrrmum@apww f blh@mmﬁy eolivj tAfacanjugate

ﬁ%t%ﬁ%sb@lgte e ﬁgt It i e %E%c Ein HYioRRl aFWEF %Qﬁ%lf}&@t/&ti- PAF

re possi present In e are

copjbgae syuibpdy @ampkexb'éuiiﬂﬂeﬁyfot W@ solid §leh$fratg‘attbus3@§q9pﬁlél a PAF

coﬁjﬂgéte e/a‘ﬁf?J iAFS %ﬁfu?é"ke enﬁHo@(]Wﬁi‘ic%gbraaﬁ% Tﬁ O&in%ﬂé% eThe indicator
[anti - conj ugafe antib

e Sa
antipRoly r@%é&f@%éw\er BeraR W@t@amﬁa e B&W%ﬂ%of%n é@sr%pdom a non-human

anfhdl gbélﬂése mmy btﬁé PELSBRELE thé PAcheﬁquat@WEhtﬁPAF)éo OHugate antibody/
| cat or

o BB AP B X0 B aP Iy RS oRRIecE Ry (GsEaes of said

complex on the solid substrate being indicative of the presence of anti- PAF conjugate
antibodies in the sample from the individual.

Typically, the solid substrate is a micro-titration plate, for example, of the type
commonly used for performing ELISA immunological assays. The micro-titration plate is
preferably a polystyrene plate. Other suitable solid substrates are latex particles, beads
and coated red blood cells. Conveniently, the PAF conjugate is adsorbed to the solid
substrate by incubating the PAF conjugate in a buffer with the solid substrate. Suitable
buffers include carbonate buffer or phosphate buffered saline. Alternatively, the PAF
conjugate may be covalently linked to the solid substrate. Typically, after adsorption or
covalent linkage of the PAF conjugate to the solid substrate, the solid substrate is

12
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anti bodi es that are present on the substrate in the

formof a PAF conjugate /anti- PAF conjugate anti body
w@vplosns2¢ s added to the solid substrate, thusPCT/GB2008/003661

produci ng a PAF conjugate /anti- PAF conjugate

anti body/ i ndi cator anti body conpl ex. The indicator

anti body may, for exanple, be an anti-human |gG

i mmunogl obulin raised in a non-hunman ani nal speci es.

Fi nal | y, the presence of the PAF conjugate / anti-PAF
mcu%g{&igﬂ bI@Eﬂn‘»ng@Ht td Fé&h@@h&i-sﬁé&ﬂc%ngﬁ@ﬂmé@f fmm theesample

strate detected, th gﬁesence of .sai.d

to thecaeft exbsate: (ultal blpckine aeenits oive gV SRTERARHNGE ¢ he
pf EHSErHF@feﬁéd #at b- tuﬁt'ﬁaﬁ@ééiW@oﬁéﬁtlbbcwwa&h|aantbmm to the PAF

fromthe indivi
congxggtgtﬁ gbtained by, oRg OF Bors 9&%? IaB%\Pep e rgé(uefsopr‘? g’}fgeﬂ ﬁon-cor?petltuve
asshR€ alivesr réﬂfréﬁ%ﬁlpybm themazsufedrvarialge Bihedrer it be optical density

or slﬁpméfucgl%{g gutp%ﬁc’qj@%@f??g-rggnﬁnh@t%na ta[s@&%%’cﬁ‘t SJB >?an‘1p$? if sample
A hashiiubet s aptieal|deneily phsampleeB in e @ssaynagkipdy! h@\ﬂng been
sub&a@géj Bcel {acgth)[ ﬁg@ hﬁu@&ltﬁa’c %Qecoﬁéé:ntr%f?& dgAhBoddy is double in A

|d Su i ncubating the cﬁ
conpargcig® eHawever, Bus preferabie tp QanEtruc PiStANSABLIY YA & setial dilutions of

a p%)tll Pf &Qsllt& Qg{wéa?np%?l pidfer N, Roaabigitions ér@ras@éyeﬂha@ﬂfﬁm time

er e I ne ternati veI ,. the PAF con
as the tespsarnplas.| By Heing s, @Y wREstgBfioq Bariasa é?'@im%ﬁm mal Be taken

mto&%tﬁﬂ"ﬂ Jeterﬁ'ﬁﬂn’?d th@‘é@@ﬁiﬂf bP4htiBbdyCiA WRd Sittples. nkage of the
- con to the so

id s bstrate, fthe
S uugmﬁ%g dpgrqp@}g AMeEGUR FibY B? 52k} 'Vr‘?d'vg’ %@?_ o(g%akaﬁdmldehyde
modfél WW@JLQLPéQWmes ﬁfeaﬁ@frfg@ntlbdsdien tehe, IghimuiGeort igAtantibodies,

W|trb?aj,qlcg\@t?/gtgfthénag%ba$ﬂlﬂga?q tl? n'galygﬁ;é rﬂq%ygg %?tn’? ahgl%rllj %@ desirable to
me SR tdvieRt bNﬁoo@ﬁdtelﬁEﬁseo@éteamhobMpm Ah (lqﬁiLPb) rpmagystein, C-

reaét{]ygvrg - C Iﬂé @gSW;}Sh ypl Cﬁtﬁqlﬁgé{ro@}ﬁ‘gﬂﬂ)n@ﬂ? Qlfpérh&llar TNFaq,

on-conpetitive' ass ays
and/d>rnl€!8P60 e‘s adlloas hriepswisigverdihodine  ereadal¥el9C aF igpprall bodles with

ol Bl R oS 5o G008 psisantres o

propfiosisaofiinceeatet ssk ofsieblopmiat a5 pregsessioet §?r1d39‘/6$°@%§ﬁ‘&|eésee
in the assay (background having been subtracted from

bot )i f\e'm% lt'i'i@darhh%etﬁcféleoﬁ%ﬁ@eilfcm idescribkd herein can be
atlboy ouble in A co

msTedrieereeBec 4h Sy dine BOUPA LS UPSETiPD SouT bad ek Simiary
anﬁérhl’sgdlrﬁ&% dlcussed with respect to one aspect of the invention may be used in the

context of any other aspect of the invention.

Throughout this application, the term *about” is used to indicate that a value
includes the standard deviation of error for the device or method being employed to

determine the value.

The use of the word “a” or “an” when used in conjunction with the term “comprising”
in the claims and/or the specification may mean “one,” but it is also consistent with the
meaning of “one or more,” “at least one,” and “one or more than one.”

13

CONFIRMATION COPY



a pool of positive serumsanples. Preferably, such
dilutions are assayed at the sane tine as the test

W@ 2plosss26 By doing this, any variation from t heCT/GBe@B/003661
rel ati onship may be taken into account in determ ning
the quantity of antibody in the sanples. It may be
desirable to neasure anti bodies reactive with oxLDL or
mal ondi al dehyde nodified LDL (MD-LDL) as well as
measuring antibodies, e.g., IgM 1gG or IgA

ant'l‘r*éol?é 56 thiditd *o‘?@ﬁtthé( Icla¥mé & Ly tBArﬁeQOFHnugﬁt énlesst explicitly
y alternatively or in addition be desira

indipaad i efar da ekenaies mib BF e @MU P SHERIY ﬁ%i@bﬂ%ﬁ Afiaugh the

d:sd%:’suéeLQPdpGRa a defHABRAGNA 6 R, to Chpattbindtvasrantiéami/¢rCRP) 1
HSP70, hi gh denS| ty i poprotein (HDL), TNF, in
particul ar

P60 _as
ant?hey ,ogjgcts fifture§ @ﬂg Fqyantages go,&vﬁ% R oe&gg%%ér{] Qill become
appéféﬁﬁ‘frbm fhy fbliowirigeddbAled aleagripgian.e It Fosiybe gndem’togdj dtowever, that

the dﬁtﬁllg%ég%f:ﬂ% lcgrig’rbqs ﬁwa geg%n@c o AFEOSe q}{dlc%'ilﬁ% Q[S@ f& &hbodiments

Aent: or progressi
of Bar mventasc Ldrargncénsbsasmy bf illustratinmt entsl stnedl \telﬁlatls dhgnges and
mo nﬁ%ﬂtlggﬁaﬁlﬁthl ﬁlh{ Erﬁ)d’]sgo?%%f' tpg%\}éﬁL WIIIC!%EOI*%@ apparent to those

réspect to an met hod or
skilled ipiheiatt foam tﬂ@sdﬁtarbédemnpmm Sl m | arI y, any

errbodl ment di scussed with respect to one aspect of the

é)@:?% B diffosdd Bdiownark fbeomatmx;t fo@fheamypds‘ehﬁnllustratmg the
as ect the i nvent| on

out .this a
prosens ier TR BLEoUd Tt he Sy Sbrat 4P gy iitaap e, Fbe H outined
in ‘ch%ClaHQeﬁ'ﬁi el N@aiisa R Ushetie Yéfairéd rto ofiereinr are hereby hiecorporated by
devi ce or nethod bei ng enpl oyed to determ ne the
refafge. The use of the word "a" or "an" when used |n
conjunction with the term"conprising” in the cla
andAoexdrhigle spa aiettiodab idetermiag theeabsenomer prebence@md{og level of IgG

ant%8§|§§ W(SH L2hiG \ZFY Jo W B E ééﬂﬁ:ﬁ%&%lﬁgls%la’te‘a "i&} aRincP8¥s8d or débreased

one or he use of the
riskt m‘rdavékoplhgmarchdwsmla;. diseapes issaascrirediher metaedsy known in the art

cang}%gggug%ﬁllmtly indicated to refer to alternatives
y of the alternative are mutually excl usive,

al t hough the disclosure, s orts a definition

o1 SR weBars TR b8 R IR M Ao bRgIcR Hndlor evel of
ighP&Y 184 aptibddRAtwithaBadinRl BAVRAR aggsgatd. t he present

invention wll becone

A. PAF conjugate

The following PAF-BSA conjugate was synthesized and used in methods according

to the invention
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apparent fromthe follow ng detail ed description. It
shoul d be understood, however, that the detailed

wale®o/sqsé on and the specific exanples, while PCT/GB2008/003661
i ndi cating specific enbodi nents of the invention, are

given by way of illustration only, since various
changes and nodifications within the spirit and scope
of the invention will become apparent to those skilled

inthe art fromthis detailed description. The

exgmp| eautHds Ch Wit P MsBndd & pidgend@nant/drolevél i antibodies
. purpose of |||ustra I'ng the present invention and

hqée y ta PAfeconiii®ler ed as any linmitation of the

scope as outlined in the appended clains. Docunent

: :;Aerhrc&ﬂutﬁécbkﬁ@ MRk Ttolatl’ee V\?tarae;bg/ml RABES# edrjualyy (described above),
. erence example of a nethod to determ ne the
in phospbaie dufiereg sal Sind/ or | evel of 1gG antibodies

with reactivity to a PAF conjugate which is related tq

an Aﬁéﬁwaﬁﬁ@gh with BBST thapiades weike hidckge wath@pi %aBSA solution. Serum

san”lp%a\?\l)lﬂaor\é lg?iuj?h i 33M Ie'cﬁ’l é’tﬂ%ﬂl}#@l@gd tcgﬂéeﬁlatg?tmqﬂates were

can a e use Simlar nethods
lncdbeteldeed BDommateeralh reont mm'erﬁc@ﬂ%wash% diRie® &b P"f‘r‘3¥<'<?'a‘5'e

evel t i r t
conjlygla_teg fzbl %Pﬂ ﬁtﬂk&@@cdgﬁ@ﬂggf%wTﬁvgs fag@lialé% :/ahﬁ Mc‘f%!:éteﬂ 2’( room
tempeajuugﬂréﬁ/mntﬁ%tﬂsf@s I“@éh'”%CPOLPé’éd"alsn §>y dlng 35,5,
tetr%é%‘tg)(l‘rjndéﬁgld&hehg/l?g @YISQth@%n@ the pleks \h@’éhﬂﬂ&ateﬂ for 10 minutes at

ence or resence ang/ or

roomriemperatuse iniherdark athts dhselPapee ¥apARAT inf ﬁ&%ﬁ ré’pl%meter at 450
nm. (%I‘%ﬁ@\?ééét b€aritbadies )é@%tnﬁélﬂftlﬂdAWBlSh njughtd wasai@Eaed as the ratio
bet\g%ﬁrj the Qqes %ﬁﬁ%&{bfpt@ﬁg lgﬁ]v te%&?q %Ql%é%hﬁ{dethg gbggr‘og#cv\ee ?tgalned
frorP hQBKiRE: Mritdl idcildecibRasiobesay.on. Serum sanpl es were

di luted (1: 101) in sanple diluent and added to the

p! aé.es An-gljg dlgs aéﬁﬁst%ﬁomuqates

Antibodies against a PAF conjugate can be produced as described above. See,
e.g., WO 87/05904, Macpherson JL et al. (Production and characterization of antibodies to
platelet-activating factor. J Lipid Mediat. 1992, 5:49-59), and Smal MA et al. (Synthesis of
a PAF immunogen and production of PAF-specific antibodies. Lipids. 1991, 26:1130-5).

D. Monoclonal antibodies against a PAF conjugate

Monoclonal antibodies against PAF can be produced using any standard method
known in the art. See for example Tomii A and Masugi F. (Production of anti-platelet-
activating factor antibodies by the use of colloidal gold as carrier. Jpn J Med Sci Biol. 1991,

44:75-80).

Other antibodies reactive with PAF conjugate can be prepared using methods well
known to those skilled in the art. For example, a subfraction of a human immunoglobulin
preparation with reactivity to a PAF conjugate can be prepared, for example as described

below, for example by affinity purification using a PAF conjugate.
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i ncubated for 30 mnutes at roomtenperature and

washed. Horse radi sh peroxi dase conjugated rabbit
wa@rawAsdseeran | gG dil uted 1: 1000 was added and PO/GB2G08M03661

at roomtenperature for 30 mnutes. After washings,

col our was devel oped by adding 3,3",5, 5\ tetranethyl

benzi dine (TMB) substrate and the plates were

i ncubated for 10 minutes at roomtenperature in the

dark The absorbance was read in a spectrophot oneter

ﬂﬁt@%&ﬂg&s Nﬁ%r‘o W8l &E?ﬂaﬁdrgqg be%IWBékthQndﬂbﬁxBrs) is a highly

conj uga wa t ed he
purting p@g@.m%m%@éﬁx PRIRPAEN Bt 18 IHTEATRA € patent

wh@RsRs Ranee vekt |€Wn§delg rd? T’Qnﬂbmsprbdwéloﬁ Omﬁrhakhoglatmluu esparations
I n each assay 6{049 odi es ag

el PERIP ISR Ao hedb oMo (B0 BB (BP b e G eoard”,
Isnv@ﬁs(ﬂﬁﬁrﬁ@(ﬂda@h@V‘ﬁalyﬁ@mrlﬁ (!}eITHééﬁbraéd 05261, M (Elelpsloai Brpducts
e FoRSAcE T e A AR BB
e.gl: $9ndfd@;)qbuﬁtﬁg Bivtdst NQI@hoaic QoByaratioms | (Devifle,a NIAF Examples of
en an

e BT, B i e | At
Gamgtinast N3 [Rfga08n le@@hl\%rRstMgéﬁ‘a$/Dan$?fEﬁ9@i°é’§"rhg%(Pﬂ‘iﬁbb““”

lmT@!%gFo%PhrP@egérgg&%qu P%gnt@WsoﬂealBWSQNé(Pé§1@¢ K Fi@aindiints of

Tom | and Masu
IgM Breopriesentdn Ggmmagardp| %qr@a%qbgu@lg’fgﬁ) @ an [Ayg ed IgM preparation

wh@HtHag%'essuS@éf fBlhﬁeé’cﬁ'f%SPBf SRRSOWH@'suBﬁﬁédﬁoﬂwmaraacthy to a PAF

conflests mgw-comprisemefh B@rﬁﬂi’ds‘iﬂe"%ﬁw ‘bees%?%%éa Z{?”ﬁ’g'ts% @%gn'f%G (for

exéﬁ%l@@f&a%b |w1th%"l’§?tr@htpi’@ﬁ%tﬁk isidteas Gamtﬂagam@tandlréo by selecting
i on

for O GPAITABH I KOF EX0TPgi by (PG "L P oFRLEiop such o5

Peﬁé@@ﬁh@dwof@;s@mﬁgm gie). descrl bed bel ow, for exanple
by affinity purification using a PAF

consugaéé I rllrtnrﬁxlggtpo%s i mmunogl obul i n preparations
er and others) is a highly purified

preparation of ?G commerci al |y avail abl e

i n ©he embedimeshof e RiaanE AVENtARJS FFdC HisS 321925 é’FS}"ﬁ%&‘x‘N” PAF
corlBS%a% fr 9‘Te &Q;Sér?ﬁ’&‘b’of@ SHErehdRfical LBMpEignabbeiused in the treatment,

prophylagé aor preventlon of cardiovascular disease, such as atherosclerosis, acute
myocardial infarction, stable and unstable angina, stroke, restenosis following artery
grafting, artery stenting, and balloon angioplasty, especially restenosis foliowing coronary
artery bypass grafting, coronary artery stenting and coronary angioplasty. The conjugate
can be PAF or PAF derivative linked to a pharmaceutically acceptable protein,
carbohydrate, or polymer. The pharmaceutical composition is preferably given by injection.

0

The proposed method of active immunization will modulate the antibody titre which

in tumn will have a positive effect on the development of cardiovascular disease.
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i nclude those available fromthe foll ow ng
manuf acturers: Baxter (US), e.g., Ganmagard(r), Isiven
w@ 2owviomas2dNapl es, ltaly), Omwix (Tel -Hashomer, PSFa8R)08/003661
Ml es (Biological Products Division, Wst Heaven, CIT),
Sci avo (Lucca, Italy), Sandoz (Novartis, Basel,
Switzerland), e.g., Sandoglobulin(r), Biotest
Di agnostic Corporation (Deville, NJ). Exanpl es of
i mmunogl obul i n preparations are GammagardS/ D (r),

Gangrar | %gsfvla imfgghigiwn- PIV (r), Gamminune N(r),
I veegarrTr Pangl obulin(r), Pol ygam S/ID(r),

ggﬁ%%’-%g{?'g W&ﬁ efém(;g‘% %tf(ﬁk’)‘g{% %r%' ﬁnb%}gisp?mgqgg%gs%r example

h@ﬁocld’rraacmtanmunta:ogmzhg MaaPAFproesjepatei forGiherggepatation of a

| obi.n_( testy) i
oD A P18 3 | B Pl R gt o
cardibeassulbf dizessepsudi &% atfmmclemaley acoteamyprArdid ripfatpdion stalgle and
b I Mg e
uns?z?:;'l'éo ﬁa é?llop? rgg %&C’? (lf)c?IMlev;? ggﬁlr@a%tﬁﬁ%@eﬁtﬂ% and balloon
angl@at[aaty, c¢SPp¢lelb'arQ§th®ﬁlsz%Wla§ qgmmﬁsgartary( bx)paaﬁ dgraﬁ'n%y coronary
I f I d

artecff gféﬁ{ny&cf (,Q)rroﬂagﬁn op?%séxﬂﬁ"prg é’ap{)%r{rog%%ln&gzmch aasﬁ B2 PW¥duced using
metbeds &"g?“ﬁbf‘ﬁ’ea?fﬂ/ or by selecting for 1gM. E. Active

i mruni zati on One enbodi ment of the present invention

i s Ghushibgndsmeand riRREsskssineat i ve or PAF conj ugate for

the preparation of a pharmaceutical conposition to be

use the tr l.axi P,

0278 e B (Bl PLGURN26 Bt KBS oo e
abseycs, aurelente ianflar tvelsngf antibedies, derdexanialgle IeMgIriaG ant'bOd'eS
WItP‘?trEQ%Wrrty r’c&ﬁérgﬁ lPFAFf&JnLLﬁ enQIh%t f2tor 98 %Ia'té&tg to &nl Blcheased or

oon | asty, especl all
deareased mlgt p&déve|opmoﬁgil@/@ﬁ@ﬂ%frcﬂﬁeéﬁ?ﬁ‘e Uging AAfs cepliugals. fypreferred
me{"h%[iqg @F\Xmﬁﬁjh@és\éa?t%t mBhod MehyC¥ QERT i RBBISHY Metpatiederisk of
njugate can be PAF or PAF derivative linked to a

de@lmm@mgr%sawwf sdioyesias disP8IS%i n, car bohydrate, or

pol ymer. The pharmaceutical conposition is preferably

gi ven by injection. The proposed net hod of active

I mmuni zation will nodul ate the antibody titre which in

turn will have a positive effect on the devel opnent of

car di ovascul ar di sease. F. Passive inmuni zation
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Anot her enbodi nent of the invention is to use an
anti body preparation, for exanple a nonocl ona
w@niovsdye recogni zi ng a PAF conj ugate for thePCT/GB2008/003661
preparation of a pharmaceutical conposition to be used
in the treatnment, prophylaxis or prevention of
cardi ovascul ar di sease, such as atherosclerosis, acute
myocardi al infarction, stable and unstabl e angi na,
stroke, restenosis following artery grafting, artery

ExAMELE N9, and bal l oon angi opl asty, especially
restenosis follow ng coronary artery bypass grafti ng,

o o0s il arraBl, S a8, SRt RRRRE AL S AplmeREor the

mvkﬂit(bwnh It shotilkiebezapbrectedbyattjosesdfskil imithei artkthaéh@ Whﬁlﬂﬁesﬂd isclosed
urt her

in t}hg’taﬁ(slanplgis ng]lci\ f‘é@cgn? e gat?s%nﬁtegmﬁ.g% cﬁ&rogérgﬁ %gﬁl’é\é;}él;vgﬁoiato function

well ewtﬂespraﬁtlcamﬂ the dtivestjonf and ém.@n@anebq gavsidegpd tor cangtijute preferred

mo\%ﬁg Lfcﬁrqg ﬁ?c’uc\é" tltfov5 Clihddet o SAVRTHS o7t SHAGMC RNiigHIRF @he present

isre te to an i ncreased or decreased
diselpsire oAppiesiase Hist mgny: alvanoes 63 be Hladginsibg seecifiq ambrfligents which

arepﬁgclg'é?—ﬂ :H‘giae(.tfﬁ ob@alrpré%f@ Iof @ftnifE t¥0f wWitho@ UdpaFinG GRS & spirit and

used in assessing the patient's risk
SNEP‘&@V@FW%WH@ or progreSS|on of ca?dlovagcular
di sease. EXAMPLE 1 The follow ng exanple is included to
denpnst gabjecter ef erred enbodi nents of the invention. It
shoul d be appreciated by those of skill in the art

hafno%é‘ sgt ecaglgﬂ? %?ude[qro% 'l\/%ﬁﬁg (thg Mdifis gjf%rgﬁldeéar}@g} @deg) about

f ol ues di'scovere he | nvent
600m oﬁiuorfcmaﬂﬁ swbjektsifrom itha mfwcttwae r@cruﬁ%fqrrﬁx@ﬁ\ﬁﬁ\@r?ambﬁwscular

lnv%gtlté%tlc?r?sn lrk&?ua‘?r%nﬁér{jfﬁbfs%et st%@ﬂﬁér‘ltt &ts‘%lbé’lfn‘?d‘aﬁ %’fh%%ﬁmé%% through

ractice ose of
ultr@h@mddmeawremgmiﬁ chthe Rerofidsesidere Mt lrbtoolﬂ'é’o’?a%PeC@#gi gmainly

i 6x-
mykﬁﬁrﬁlgl et S % f«‘§nd;l %gh&ﬁlgﬁggee)déhg et 5@?@!1& ls6x-matched controls.

b
Ti iTtdpves Fara AR WareOR o el G DPIRETS Bhatinel levels. The
cutsdl leldl renshtseamesaligs heasi eve R 25" per&etijee There were in total 58

CVD cases with anti-PAF-BSA IgG levels below the 25" percentile (42%), and 79 controls
(21%), corresponding to a relative hazard of 3.19 (95% Cl 2.04-4.99) (Table 1.).

The results suggest that low anti-PAF-BSA levels are predictive for the occurrence
of cardiovascular disease in healthy subjects, and could act as markers for cardiovascular

diseases.

B. Reagents

Maxisorp lock well, C98, microtiter plates were purchased from Nunc (Roskilde
Denmark), PAF-BSA was synthesized and provided by IsoSep, Uppsala (Sweden).

Horseradish peroxidase conjugated to rabbit anti-human IgG (y-specific) was
purchased from DakoCytomation, Stockholm (Sweden). TMB substrate was purchased

from Phadia , Freiburg (Gemany).
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In an observational study from Malno (the Mal nd D et
and Cancer Study), about 6000 out of 30000 subjects

wo eanansdses cohort were recruited for extensive PCT/GB2008/003661
cardi ovascul ar investigations, including non-invasive
assessnent of subclinical atherosclerosis through
ul trasound neasurenents of the carotids. There were in
total 137 CVD cases (mminly nyocardial infarction (M)
and i schem c stroke) and 384 age and sex-matched
COL ! OlgiertitBH bPLliipb ¥ CagdiRt PARLIonfigBSA Was 307
for'th € of an

evels. The

cut-of f level for anti-PAF-BSAI was 60.8 for . .the

5196 Raebads (2 PATHEYA Wes SORATNGS 40 Sy CRBIES semdpassrbent
ass%ngEngAf (5\%?\935% Lyféld?ﬂ Sabebetbiite #50.8 pEIT O e used as an

an coptrol s [1es
intefng seRdad 99 2ot Qvore bRk e PR B T Res Vbl Gwas feached
withT{h€ dnﬁééﬂ E§?c‘éﬁﬂﬂtﬁﬁﬂ ofthag/mi. mmmtcrotm:gna&ém ellatdssmereeherefore
redi ctive for the ogccurrenc rdi ovascul ar .
coal SHHRAT-BSHCEINGNG) 301 el I RIG a00 BICHOHER Sue it 3t - Afer
aspfré’cfonccﬁrtﬂé Q%éﬁrfdle&ﬁttldﬁl ﬂféaﬁtél%s wire Iﬁﬁiﬁ:@@mz&h Ng’}X:CBBJ* -pB§ dok2h at
er ates were purchased from

fOOT(‘Fésg\R?'ra&ge e RS EABIHEs ASPy Rt RELRSE ST EaMHIEE diuted
1:10r i8\0. TecB $A-PBS0RE B adiinpataloa u/Bekdeiajes vidoe Senbatid for 30 minutes

o 5 S SoB HERSREL bEBR hB pRAIReL s e

(Ph&ﬂl@clkrbimlurg (Gapday)) OnéNBndied gt hatseragish mmﬁaﬁe@bblt anti-human

P
196 Mg L0001, BT B4l o ERSEH BEHGdRR, Bhocrature for 30
min(iAE- BS& westingl dtres mme,daSJyle@ﬂlQWr@bPYm Kcotpur ivasrisyelopeg oy the
addﬂ%ﬁ"’% é%'p’/v?’é of '@g sasdtn. Whel 4 Hﬂwu”c"é& lﬁ&%fl&@gﬁ%oﬁfteﬁpérature

an I nternal standard

in the derkethe r}@aeﬂoe waanetome&t yathe addioni b G MotirtPngf Sailwell. The
platé? %P@ %a‘éﬂ ihfant @@Sﬂrﬁl?lggéh SEHREBP dterhéien aDiSCﬁmﬁiQAMsamﬁ&@ were

m crotiter naxsor ates were therefore
memmcespiuelspaiﬁj/%nd)t ect?ffl’fgef%ﬁ eripprope SRIGY TR %“eS&mp'es
overnight at 4 OC. After aspiration of the coating
solpit i quesultbe pl ates were bl ocked with 1% BSA- PBS for

2h at

Table 1

percentiles P RR 95 % ClI

25 0.0001 3.190 2.039 - 4.992
20 0.0001 3.085 1.929 — 4,933
15 0.0001 2.780 1.667 —4.636
10 0.0001 3.294 1.798 — 6.034

PR R N R R

All of the compositions and/or methods disclosed and claimed herein can be made
and executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the
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room tenperature. The bl ocking solution was aspirated

and the serum sanples diluted 1:101 in 0.2 % BSA- PBS
wowree/osdeed at 100 m/wel |l . Plates were i ncubap@€dGBoI08/003661

30 mnutes at roomtenperature, as described above,

and washed three tines with washing buffer (Phadia,

Frei burg, Germany). One hundred m horseradi sh

conjugated rabbit anti-human 1gG (diluted 1:1000) was

added per well and incubated at roomtenperature for

mef?’igd 'He@&ﬂb% hé%lhesﬂntﬁ%? t&ibﬂ&'ﬂﬁ '?r%ﬁ\ {eNBshceps s‘éﬁﬁcafnubﬁépe of the

ove, our was devel ope é the addition of
a

mventlpweMprecﬁpevwlb'uM%ﬁ raent bt el %&R”é%thﬁh%fﬁé’agﬁ Gygmically
t %?ctamt@cﬁ Wi Bé"sdﬂéﬁtutéarfkr thtef‘agehtsa&ésbﬂﬂiew\hérem while the
" o

th t
san'ﬁqgr srgqngqrégsq,l;éﬁéoq?tg Iagﬂe\ﬁq Eﬁ.‘l% fgégglp]s%)utes ar\{éa modifications
Fé?w@id' RpROIIRE IR theairt 45 dedimed #ibe \&lﬁﬂrptheserseopmamHMept of

el B PR A L, LT .

Fokok ok ok ok k% k% of the conpositions and/ or
met hods di scl osed and clalned herei n can be nade and
executed wi t hout undue experinmentation in Iight of the
present disclosure. While the conpositions and nethods
of this invention have been described in terns of
preferred enbodi nents, it will be apparent to those of
skill in the art that variations may be applied to the
conpositions and/or nethods and in the steps or in the
sequence of steps of thenethod described herein

wi t hout departing fromthe concept, spirit and scope
of the invention. Mre specifically, it wll be
apparent that certain agents that are both chemcally
and physiologically related nay be substituted for the
agents described herein while the sane or simlar
results woul d be achieved. Al such simlar
substitutes and nodifications apparent to those
skilled in the art are deened to be within the spirit,
scope and concept of the invention as defined by the
appended clainms. WHAT IS CLAIMED IS: 1. Use of at |east
one PAF derivative, one PAF conjugate, or an anti body
preparati on,
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for exanple a nonoclonal antibody, with reactivity to
a PAF conjugate, in the manufacture of a nedi canent

w0 o009fosasedi zat i on and prophyl axi s, preventi on PCT/GB2008/003661

treatnment of mammal s, including humans, against a
cardi ovascul ar di sease. 2. The use according to claim
1, wherein the cardi ovascul ar disease is selected from
at heroscl erosis, acute nyocardial infarction, stable
and unst abl e angi na, stroke, restenosis follow ng
artery grafting, artery stenting, and ball oon
angWwHATaIS @LAMERRIS:al | y restenosis foll owi ng coronary
artery bypass grafting, coronary artery stenting and

. C or QJEQ Y atefge%lt gRL @ikydenv;’atlv dAF%tﬁJﬂﬂanﬂfga'té‘%P oh 5%5099 P ration,

ax S, prev t1o
i nchndaxngmpﬁ aunampckmghantﬁ:todm will deavtivtycte arP/éﬂF s‘@a@aate in the

t henﬁﬁﬁ@&q £ 8 ar h%ﬁlegrnémefoﬁtlrﬁﬁ’nuﬁlﬁatﬁﬂ”éﬁﬁ %)Fc?d'h'yﬁglst Brev8ftion or

manmal a ar maceut | cal conposition conpr.i Si nlg
| eatieatpigat of r@@ahswaﬁlp%q h%@%am*&%ﬁﬁgdd?\@sc ?r%l%ﬁase
anti body preparation, for exanple a nonocl onal

. ant Tl‘h@dé/e a&UoHing RASIAINV1 twhekdin theRAIioeREuigatiecast. is $Hected from
accor

ot ARSrRSERE, e BB Sl i e unstable angn, sk,
at hegseemosier pHiowing aatdre gruftingr ditery staftinge t arah balidaab laegioplasty,

L T AL RgP)b SEfoneh e Rsy . "Soronary artery

angsiepliresang, coespecargidpfastiest enosi s fol | owi ng coronary
artery bypass grafting, coronary artery stenting and

-Cor gfeﬁ}o@nﬁialo ngﬁ"ﬁéétloﬁ anﬁh%rdﬁﬁﬁaﬂf; S}e@bﬁ‘ﬂio}) @hd 2t:reé%ent of a

wher el n di canent is
adnﬂwm?%aiﬂcbﬁ'r@y aj hp@en. agaipyt W@?Y?SPH@ cddﬁ?ﬁa%u heoﬁ’ethd

IS BetHprivikf 1BE Qe ddﬂilrﬁﬁér*n@‘to the mBRfnal SHafmadERLtied] composition
nor e of the PAF deri vaN%v {5 PAF 081&}3 %gnt es.as fibod
def POTBRIISING &hyeash M6t PRRPIVELEI NG © JygRte (@ an antibody
man gfepaiatioe, e examphad ﬁﬁﬁ@ﬂdnad)axhtlbﬁcmmlréa@mty to a PAF conjugate.
optionally in conbination with an adjuvant, for the

o OEF% E‘uﬁ %@rogil\{rg{g;cggmoé, werdh I;trr‘ratenI:arglovg'sc:uIar disease is selected

“car
from atherosclerosis, acute myocardial infarction, stable and unstable angina,

stroke, restenosis following artery grafting, artery stenting, and balloon angioplasty,
especially restenosis following coronary artery bypass grafting, coronary artery

stenting and coronary angioplasty.

The use of claim 1 or 2, or method of claim 3 or 4 wherein the medicament fs for

administration by injection or wherein the composition is administered by injection.

The use of one or more of the PAF derivatives or PAF conjugates as defined in any
one of the preceding claims in the manufacture Qf a pharmaceutical composition,
optionally in combination with an adjuvant, for the prophylaxis, prevention or

treatment of a cardiovascular disease.

A method of prophylactic or therapeutic treatment of a mammal, for example a

human being, suffering from atherosclerosis or facing the risk of developing a
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7. A nmethod of prophylactic or therapeutic treatnent

of a manmal, for exanple a human being, suffering from
wa@edvesmsed er osis or facing the risk of devel opP@IYGB2008/003661

acardi ovascul ar di sease, whereby a therapeutically

effective anount of at |east one PAF derivative, one

PAF conjugate or an antibody preparation, for exanple

a nmonocl onal antibody, with reactivity to a PAF

conjugate is adm nistered. 8 A nethod of diagnosing

t he cRHRISNG R AlsecdlS Q\mé?éb‘?fa theMpelittepefidctife amblLiafiaefast one
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14.  The method of claim 10, wherein the protein is KLH (keyhole limpet hemocyanin),
transferrin, human serum albumin (HSA) or bovine serum albumin (BSA).

15. The method of claim 12, wherein the carrier is latex beads.

16. The method of any of claims 8 to 15, wherein antibodies which have bound to the

PAF conjugate are determined by an assay, preferably an immunoassay.

17.  Use of a PAF conjugate in a method for assessing a patient's risk of developing or
progression of ischemic cardiovascular disease in which the patient's levels of ig,
IgG or IgA antibodies reactive with the PAF conjugate are assessed.
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