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DI ABETES- RELATED Bl OVARKERS AND METHODS OF USE THEREOF
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This

W@pPBileass on i s a continuation-in-part of U. S. PEHUSIWS/061001

application no. 11/788,260, filed April 18, 2007,

which is a continuation-in-part of U S. application

no. 11/546,874, filed October 11, 2006, which clains
priority fromU. S. Provisional Patent Application No.
60/ 725, 462. This application also clains priority from
U. S. Provi SAGIRHFIERaL G DANIMANMI LA SNPPLEMBRTP, 609,
filed Novenber 8, 2007. Jhese related applications are
i ncor por ated by referencéa—ﬁg%gi n their entirety.
STANEVENEIREGARDPIVSRtIGrEDERALLY SPONSORED RESEARCH OR

PRV O (rsbrspetiaranioB AT s ts Bivid baes blkcriplesegts

assgGhfahied Wi th Di abetes, methods of using the
bi omarkers o determ ne the ri sk that an individual
Wi Siptie gd\het hods of screening a

popadeRy i o m%%rhﬁ&rﬁreﬁﬁuﬁé \'rﬁé’rﬁ§ aft cdtb@drizbAlas I8y iRRIRY
Di abetes and ot her pre-diabetic conditions.

BA@P(MQIRI@ the SritEverlveRgeRligroasider wiiahag é@sﬁ%ﬂ'ﬂ 2609
rﬁ@ét’ M5 Gk +\Dtﬁ‘°r§f§% %A s@ho?ld‘ ;Gﬁl ?@wét*b‘?

arg Ity to regul ate bl ucose eve g

Heamaed@g@aﬁﬂez:étpnmirat(twn@ grewth iwtasep ordertto fanilidatelgaich1g0

m |} d r
i RIS R nfitc, ‘Lo BRI LrhaHG R aigglue SHERR ar
esbi/emii devedodmenthl iromatpelyphevelise dnémopneBrabietapts, prebéerd
est | kel ndercounts deat hs caused by D abet es,
asgﬁ%i\u@’%ggmeﬁdgut es to other diseases, such as
he §0003¢li seagenatm@l H{zhthmaymidibeem oftltbaﬁJtrrmyccbrapbsflﬁdreahd

as. t he aus of st ,80% o bet es

o I GIOHES] BoRFTiotids ETTSEEd 30 (ke) foge 10 gaERiyRiThil
VO Hete wedteedof\ezlmomcneheft/srpa@kn@@cew fe@ﬂfngqirétbﬂﬁﬁrﬁéfﬁ@ digdsen
/i ndex. ht OOOS{Q@D abetes Mellijtus i s subdi vi ded

[ nf"tﬁ'thPB'é'rﬂm Usp Staestivendy sigpeand nigkiekinggreswallowing
D phirkesofdmprelbmieRenGeBhts Hoab8iSinfihg adequate amounts
chi | dhood-onset Diabetes) results froma |ack of
i nglPreastgpdolosatish tarienyiotiennl A884S nmune rredl at ed
ft' 9A aQBEtIBH%LP!%r@nﬂF?ES pl@étl tBSI(ﬂ@ and ertain
s require d adm n strtlono U|n or
summarais temgehthe @ﬂmanogn‘orf a@pld@'pwﬁtreaugeds by Pany ereterm
p t
secr e-E%/oﬁh%Sé &Q% %ﬁscﬁgggﬂb%i *drétdmﬁﬂ%@?@%x%%ﬁ%ﬁego\fe! 4
of boclusmlass] e@rwqdl mmtheﬂnpenptqrsl of Biatrsmikadwnction (elge art

b T
P o s SRR g Bl 5L pemente
D| mm@;etrcmcetesn ho@eminnitkefind ifans t Msm@aisrmuh a8 caiiun
acco s for 90% of Di abetes %I\DH dwi et Cest ati,onal
Di 5‘6@? ASRNQMYS. |y k°§ e NGNS 15 aPPIEBHFtR Hone develgprent
(hype bohey gemditg) atdatanfiae Blich 48] formigkapiphy VAASIL D EHPed 2
D abetes is character|

di sorders of lLin
26 e SHAP RIS TinGdhe 15t 2 P BB FLBRN HIERE Mt be
thRJGOBPdOVFU?@aﬁfm&%a{h‘ér&er @@sﬁy@fﬁ@ﬁhﬁml%}m@dﬂ?s are
characterized with a relative, rather than absol ute,

i NERAUITRS that Pratere pfanteibafad @ MeluMerpf ailkitaatds oo high febet
| Nyl %Laéaéte hhefib@htst hfygtégnfvl&et&nﬁsrﬁarktg Eﬁﬁ kdiBratd f365 €

i ndivid 0 not need emental 1 nsulin treatnent
tod@infee@légS w&tpféweerma@)éﬂéé a@d@ehkem‘?@e ienignweight. al |
cases of Diabetes and can go undi agnosed for many
years because the hyperglycema is often not severe
enough to provoke not i ceabl € synmpt ons of Di abetes or
synptons are sinply not recogni zed. The majority of
patients with Type 2 D abetes are obese, and obesity
itself may cause or aggravate insulin resistance. Mny
of those who are not obese by traditional weight
crlterla may have an |ncreased percentage of body f at
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treatnment, and enconpass i ndi ces obtained from and
validated with, inter alia, nulti-stage, stratified

wae200plieg43 rom a representati ve popul ati on. A pPCF/E51008/061001

of conventional Diabetes risk factors is incorporated
into predictive nodels. A notable exanple of such

al gorithns include the Fram ngham study (Kannel, W B.
et al, (1976) Am J . Cardiol. 38: 46-51) and

nodi fi cations of the Fram ngham Study, such as the
NatSinseathe Catriesoatedt ofeueat milk isRippgs:dmateipeT kcdPaaelomn
Det ect.i an, al uati.on, and Jreat nent of H gh Bl ood

on SRS PR R ke S R f e AR Br BN TeRyire

[ OGpBloxithirery TAcakal gsr Hg STkvaidia et HhpNh@kaametdIMeman milk
i nclude, without Ii gtat,i on, the San Antonio Heart

St doR} c@BbEtRleraippoy eS§|'f,‘faﬁf’f@w?'*%‘?“ﬂ?haéﬁf)cffeﬂﬁ Be.
12Ghiafderfady nSE® MThudl 1R or8ér t@'&roﬁé@g%ﬁo% Mskehatheets
706-714; Burke, J.P. et al, (1999) Arch. Intern, Med.
154he spannlizad p)irtippaiHerds é%pf@mwnfamsw aafime of milk that
So . . -
303@‘?%?0@? o tc?léra%.g e Jaalrim fato %Z}L;%ﬁ{ﬁlm?%%%ﬁ'd be

Di @Bdﬁl@@albzaﬁt@pémeptqq witiz agRuse of @nergyrseiciFian it Ior based
Di ( Score (Lindstr m J. and Tuom lehto, J .
(2%3%0%%9%%?% Care 26(3): 725-731), and the Ely

St [@806] Gr i InfaddijtioB. 10 these cahside@0i003, Dk abporesnt Mepmvide a

Res. Rev...16: 4-171 .1 he f which
o SprER opettet St o AR L BreBendlbr 51
De siitroerdanes nmuofepublis healtiosigrsificande alnddhd dehofmonbratalthave

b d t t i,sk of Diab

or SiptEaeen gof SePpa,idsareabies i PPty Hne sivage and

eXidghfoution casGitoms, erdRiduosts oofendéasBirmiEss UTRUS, ISk Teai
Furt hernore i ssues racticality

condi. tions. , due t of

an &%tﬁé‘%ldf%’sé%hr 2 Qﬂm%@ﬁ'f P %ﬁ%@&‘ﬂ%‘%?@g)mﬁ‘/@w@%,

t heugitibas darkRs! proteie vASANTs WA e flis Redt dFBPARFE Hridly

the primary care physician that is nost likely to

i niPESAIM puétiedgnd eraintaie rpicebinlemiedlicgaly thirughay Sxethelf-
ealitordh@BRIdue:. Clearly, there remains a need for nore
practical methods of assessing the risk of future

Di abetes. [0014] |tSummasy of Heinventien t hat

ggiod?iﬁbet B2 thePSoR. ?feg%sérﬂﬁm}e%ﬂoﬁfs ddg%g;%d?/tégar rovel

ore the det'éction 0 cem ¢ di sor
Di dyati dsmanrreiiit suppienadnt sompdsiabetproeindarhpatent s fatich
as [ e t LN ' Losial i
o5 CBRRRRER A cARh il o AR ARARDS, B0 Boas THEFRLG
ar ¢éhd haaare chilk Aupplpoent mag be bebgedmabauhdddarabbge, i s

th sippl e and unapbi guous .l aboratory test exists
t o AR o T5° FuMact RS HeRe o Ba3raslibn iihaepiisRiho
Ee‘#@lnmt@ik:)abgﬁﬁﬁg aEumbh@tf .}ﬁﬁbetheﬂ‘)tﬁrﬁlal ri itk @L@bprérda&: S
nown to at ri 0 ahet es, cem c control.
LN T R e Nk 8 e AR T
anduplemeht @Ghilk & HefResrpdBout 1T 4t 1:9051:32nk11S6 bSSodUb
the prediction and diagnosis of frank D abetes. Thus,
théﬁg remains a need in the art for nethods of
! dgojﬁd_gf]yl NBaldifbrP ARE Mrenfiflisldieledrs MLid PR milk
i ndi vi dual s who are not yet diabetics, but who are at
si gHPPlp@ant campiising a i gemepneny apdsveareehydras teponent,
AC G eV pH %Pﬁ{e%Jn%%m?sW%\tﬁQBet%zereﬁ'a%bht"é%b%nd
I nexpensive and conveni ent thod for screening
peAgons this ensidinnent oféveehegiitiog, Deddtetosspongntdonaprisest
coul d be used for screening a |l arge population to
identify persons at risk for Diabetes, or for testing
a single person to determ nethat individual's risk of
devel opi ng Di abetes. SUMVARY OF THE | NVENTI ON [ 0016]
The instant invention relates to use of biomarkers for
eval uating the risk that an individual wll becone
di abetic, or for identifying nenbers of a popul ation
at risk of devel opi ng Di abetes, and nethods of

o o - o s o I T
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sel ected fromthe conbinations in Figure 6B. [0025] In
ot her enbodi nents, the biomarkers conprise at | east

wo o8/ 14485 | east si x, at | east seven, at | east RPCTKE$2008061001

| east nine, at least ten, or eleven biomarkers

sel ected from RDMARKERS. [0026] In some variations,
the step of evaluating risk conprises conputing an

i ndex val ue using the nodel based on the bionarker
measur enent data, wherein the index value is
comredtat tbdn abboit 30°% kf ik adie)rielcmptamg o%\thélsabp!Emnt and the

C ot et oot kS hs o Bh pbpuCYRh SR e e

t 0 confeat eftbe supplg@ent. [ 0027] I n anot her enbodi nent, the
conbi nat i ntQ [omarkers use e cl udes an

conbi nat i of din
US[6e01@pt Refeldreatiodnwilide rdY inQidiBhdIhe EMbodiments of the

anot herenbodl ment, the conbi nati on of bi omarkers used

ex ¢IVEHEN. R OF HHABE RXEMBIRSSF WhichraLe eet fortgdpiaw. chagty
| deRbinkicad prdviddd t@%&{‘&f APRra684 bpﬂeﬁ’h@n'tzﬁﬁtdd?nmh‘gt:on
2007/ 02185109.

n ot her enbodi nent

bi @fthedeyantien: fa§‘é ftaaﬂli pea&ppareni/ie, thase ﬁ@éﬁﬂ méhe( art ghat

| eqast; t

| cashoeiBrodlopk aRalaRlls caflod A28 1T ERro by HERon
[ 0@2Bput deparimgHeam grebzndpeonspirit bicthe ondentien.i Ber in$tance,

bi 4 [ rs
op LS oliSR o KEbattRs A et A ERERMN A B AU
l\lo.on\éﬁoﬂ@@éhibéd@@t td yteldrmsstme‘urﬂmrtmnbomem t he

| ' f. bi K d udes.
oM ofhdy 1l BeTh i beBE s W TR ven s
| nheydifedatiomsedndbiatioad a9 borhe within tﬂ@@%éﬁbﬂréﬁﬁ@ apb@m

not her . enbodi ent ces hod
B AT e i 0y pBel, bRl ST B SsRedis ST ke
obbeesréhﬂ@vem@uteﬁe akelsedih binite\vbdisal freAMBEifsliodsnd he
| evel of biomarkers in at | east one bi ol ogical sanple

f r GRiaded gesaiaion.dliad to bendndesstoediPy anaef W&f@ﬂbﬁ%a 8

ri gk t&1Ahe pfersem @@é&sioﬂ@yh%esambﬁloﬂ eRéthPlaR) QB diREAts
conprise (1) at least three biomarkers, whéere three of

t h@”'m 6%‘(51{@* intefdedss) lentiegitherseades @SP@H&W\RKER pregent
ﬁ{ Figure 6A; or (ii) at least four bionmarkers
ecte ‘from RDMARKERS; or (iii) at |east three
b| HRMREr sAs usast hereinothisitermes Keimananik suipbaroend” or ‘Grman

R e

sekra:hwdarf mikstpeemebDBRbSKS, mepPsnprane thELREsticofal daiibet

t | t th
b| Fn-gbrkir? %‘”m@%’ger”l g hqni%\r%?m%slle\/)bi gmarigf is ggleect ed
f r 000GBUCOSE end “IHMiBAl" Cas ated issrein, oaeehdoonmassainy iviater-

el ect dfro ADI P HSPAIB | GFBPI |,
%?@ECW%OS L"éﬁucﬁa ’%RF@mﬁiﬁda |9z 298 one bi omar ker
| s [coB1aFt ethd téﬂm“ﬁrﬁaloﬁb%ss&&scr%’@an%ﬁﬂthﬂ—fﬂ?ﬁeﬁrt

el, Tabl e 2, and Tab . In other enbodi nents,
fﬁ%?&%@%"@é‘?&)ﬁ?@@ %f‘tslhé’égt four, at least five,

at [d@ﬁ%! SThe tefth “préBdtic'SRYa: arﬂhn?@@%ﬂt i@ BlimuRtesl tgast
ni ne | east ten, or at | east” eleven biomarkers

seDEMta@nd @stwtmm@@ﬂcpbmmbma@f it/ @3ftiohesting! tract.
aI [V,

R e oo S o P g e YR g
evmfiiﬁ@vpﬁgmtehb Mpmmn‘" aeﬂyethﬂdﬂmgaranwk abenlemenioguitaindn
in a subject by neasuring one or nore of dinical
Paraneters and Traditional Laboratory Ri sk Factors, an
embodi nent of the invention3s an inprovenent
conpri sing: obtaining biomarker neasurenent data that
is representative of neasurenents of at |east two
bi omarkers in a sanple fromthe subject, wherein the
at | east two biomarkers are selected fromthe group
conS|st| ng of Core B| omarkers I and Core B| omarkers

o I o L T
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including, but not limted to, those described herein.
[0040] In another enbodi nent, the invention conprises

w@e@silgiimy two or nore Di abetes risk scores t oPEI/US2008/061001

person, organization, or database, where the two or
nore Di abetes risk scores are derived from bi omarker

i nformati on representing the biomarker status of the

i ndividual at two or norepoints in tine. In any of the
foregoi ng enbodi nents, the entity perform ng the
netpnatding &at, caeloatiydeate ovitaivdies atd mimerals, gref fiasr arpHgvhactyis

andeRiseTRml P et RTAR e olp beCe e T

r ampid mh@hu@enmmlkr@:pplepmwIsattewtmaﬁfablonm w d’UQd)rﬁe
betes risk, score for

C B tcrasneS Tha o QS R ey B BRMEen thovliha a8
saiqdy. Dn&:b@érﬁéuléﬂ &ShbSaRent, tife §13lof tHeabaRuasnalascapdied. 3.

abqgve; _and ranking individuals wthin the popul ation

r ell99G172 ¢ MO?H@'CFWWFHQ exhigit opimal Foyih ipperH
pol%Hln?édrﬁéht%bodé M'Gd' BWprBU:%;rﬁWéc@&ﬁ@é‘hurﬂé:‘? m'ﬂk slu?ﬁ%‘le t

groups, based on factors conpri si ng sald al ne

D| @Bé’ﬂ@@ pH gklesg Haagbomhé 6r thelaraythoe regryUpinan bealthhe
PORY @pbeﬂ s(a;n 'aF%‘ Vofl Al RN, %%kyzédn gse\%ﬁ 9 nf2§ 165
e OW ng purposes: 10 dete
| n@pvfiam@amcsno&argsm mau/;befreciucmmrtmevam ahc@ucad pH
a0 AEbreve ¥ G 0F cSBOIY AAFHEARERIIC Bores s T
he{ﬁhet preseirtanyEndion réthaks thaﬂ&qehlncmcbnneemmr@aangza\mmm oocur
ref rred vi.de r |zat|on to,assign _health care
o Tt el U s YREs hadtis,hr R SEFed e
he@latcbd waianpredactesplayostieifzat i on, or preferred provider

i REUGTC Wit d shBHBHD T ahwpHA 8 aLPT BRIoY Abobr0

l ndre/tygmahysaeét@yaaaag@g {Heendae abbtmarbethefpréduct. BK
i ndi vi dual %r oup of indivjiduals; to nonitor the

he AIAFiRg a‘%uf’imld 8?\9%‘95]“”5’\” gikoSHPPIMEH QMW RYgAI rBicTapialt o

MO ey Rl i‘e@%téﬁ%é'lé Be@réé&dt ArRpd I&@%evér@ﬂe@@ﬁéﬁthﬁnt is
intervention, or lifestyle intervention for an

i nERakirgd e F%WEQMOWCWN@FWIW%W splpoRE] sheif-séatde her
emhedi SRARZzatibR8f InNFAHE RSrAhsSIHR RS ARE S%pl‘?ﬂ%ﬁfg@aat

structures or databases conpri si ng val ues

| eggisestrewnipd ofthekerpduct\and degrasaten of thevéaminsrendidead-
ar e .

onse BN dlh Rt ARl el lfitef
RDNDRKERS;hemroc(L&) abud, @as;xromdhngankacmfmdkmmn mhier e t wo

CrATBIERRR Hin RTES ey Hlbiehes Sergtonchr oy and

TRUGgraaambmmqarbdtmtrquklﬁy ca’s be eddiried dr bvoided.he

AL KS, . CPs Fs of  Tabl e Tabl. and
T BTRTaT " Gungn 45 Pl Bt ersyPole e Fucada i 0

I e&s&m&nwb@lmé&%eh thelRlraah anlk suppheAebCEiShe ﬁfﬂr@ntlon is
HBAI at | east  one Dbi olmflr ker is sel ected from AD POQ

?ﬂ#" hymegsniiK, deliygipiof anggeispbrich fist is|nepimpaigdy the
aned@morh BAHE RN IR ssppiehest g4 a&ﬂlﬁéﬁ tﬂh@human
ALLDBRI SKS, CPs, and TLRFs of Table 1, 2, and
TaBilE tawhj deh%fuwmeraﬁ@ith?érbe@ﬁmpﬁ@wntamﬁ@ |PW\V§|$9§'&h

e

e L s e e
t hauigigntsi ard theriniant @ﬁr‘otmfemrt&:zang standetdpreftemmiaeding
conbi nations in Figure 6A; a conbination of biomarkers
conprising at |east four biomarkers selected from
RDVARKERS; or a conbi nation ‘%f bionarkers conpri sing
at |least four biomarkers selected fromthe

conbi nations in Figure 6B. [0044] In another

enbodi ment, the invention enbraces a diagnostic test
system conprising (1) nmeans for obtaining test results
conpr|3|ng Ievels of nultlple blonarkers |n at Ieast

o r
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data structure or database, or a printer. [0049] A
rel ated enbodi nent of the invention is a nedical

waele@gnedss c test system for evaluating risk foPCT/US2008/061001

devel opi ng a di abetic condition, the system
conprising: a data collection tool adapted to coll ect
bi omar ker neasurenent data representative of

nmeasur enents of biomarkers in at | east one biol ogi cal
sanpl e from an individual; and an anal ysis tool
corqquimrhe]gaadmam@cﬁl cal analysis engine adapted to

are resent.ati of a,correl a et ween
gt R T S R T R A A e
msasnat;e rmem;g)!@ﬁerﬁthﬁzlibmfd;fwé@’f shounher aidi:tibe In another
repr rrelatlon i S adﬁg)ted

ex&'ﬁ” tat | @8566%? SL%PP enagqtmitk s, hetsen agayt 1 Ei%ng 1:6. In
Cowrﬁéuzmmwlmaﬁlﬁﬁé eatid 6F s@BEIlebhéﬂt iR i &sdik 11:5. 0

determne the individual's risk for evelop| ng a

di 400031 cHhieh 11 B eERadimgit.hoHt S e pynigrenidngpbe

| NGR¥eN o H&we\éﬁ%b@u’ﬁ(ﬁét*nd%@h@ﬁﬁrhhﬁhﬁ!karl:@aﬂ&fwa‘ed as a
set or panel as described el sewhere herein. In sone

varsRodsnent, abut el gfSusplement Bawpeiasidsd i between about
analysiaSad rﬂPl'turﬁQr’rrHﬁI%(S'irpﬁ g@rtifcbfa?tem%&hte%'t | bt 9%'03’ sis
engine, the systemturther conmprising a second
an&uygfeelenbmlay(b@rﬁddeé tmgbeutZecoitimaramilist i cal anal ysi s

ol 82 R SRR TR heR. (ERRRCHL e Bl mey

cortnei ddnoniskeenel sepssabe ynfeomt soubin ctdmblbatmmmlkte rashurnammilk

B e e LY o ot

systheemfénn sbﬂsmatabpﬁmmasmmgaranmle Pedirign dTHeoaltio @€ aydpte &t

3016 ki PSR esnTBAY Pobepteen sutaand 18 MRk

devied @pinity R #Buigh 5 or eval uation of r|sk for
develo |ng a diapetic condition, the net

ng'" BHREPAAiImE bedha FRBAN r%':&s%‘P@WBtﬁ”t dae &t

V\'h%bﬁi pBnéMEoRPIBE KkRSatdRASHESSR BbYAd! Ae kaloric content of the
repr esent ative of neasurenents of biomarkers froma

poSUPBIEMER! andithererapiyerain apmPanant spmMpFisesispuihaniabeut
' ”%% by ge EEI%nE"r:Qﬁ@ht(&rthé‘EGﬁdlérﬁEﬁt”gt ;g%ﬁ‘e\%fd tftht thi@ﬁezt a

subset o opu tiron into a no tral ni ng

d@leis ffateardiesirbehydirte wdll prowide tpri tnce@s@ﬂ carik épntent
cor = at@ﬁgﬁ}prgge:r@ééﬁngeddtmm feetm e%gg‘%a?yn%%c?@‘egﬁ the
cormdn*toiahty airide emsomsikent s of b| omarkers in at | east

o1 G988 7 OB TElsTs e, B8 BBl B Pumallpl-Shfhe" ¢
comartlcm in aseiuesuspasigionofer it kexight of séihentj aweist i on as
e Brsel PR B Bl S U TR P 2 8
pr @pRghasUtihavihg Qia‘tem@ﬁttosﬂfolaaat}sat’éj c@ﬂtactdddﬁf&Ugﬁlaaﬁemﬁs)rane

condition, or at risk ondj tion

havi n

acé’SF"g?%lje PBY i tiectnivend t %§8‘?’P"t‘>té’d ! ﬁ%‘f’gﬂ’ﬁ” f"ﬁd?""é’iﬁ‘&tﬁ"&’
t h%otuw.emhem.gm@érﬁétaﬁ 3oRmbh 08 fonBASRBYSBXisari@rarly

Di abetes co risi talnlng ri sk score data

r er?f%’_@%'ﬁ??qw yhan Ebiea‘%@tcé 4 GURPREFP @re BRI SRRy SHEMAPS

Vm%fn%l@ c%tbg,ngmté%tm élé&%lﬁ%? rmtéﬁa@%%qg h8Gs argﬂl ng

rovenent the 1 nvention;
ge@émtsc ﬁgtlvgive&lnar;ﬁneolﬁs ﬁn@aﬁﬁewlafwﬁdaﬁemeégmpf fay a
prescription for a treatnent reginen to delay or
prevent the onset of Diabetes to an individua
i dentified by the Diabetes r?sk score as being at
el evated risk for D abetes. [0052] A related
enbodi nent of the invention is a nethod of prophyl axis
for Diabetes conprising: evaluating risk, for at |east
one subject, of devel oping a diabetic condition
accordlng to the nethod or |nprovenent of the

o, . I T L L s T~
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w@ersantiaye of all

i ndi cate the nunber of marker panels that net the AUC
cutoff; the columms | abeled "P" indicate the

The 84 markers include the 75 paraneters listed in
Figure 2, plus markers for Activity, d ucose

Tol erance, Diet, Sex, two markers for Famly History
(differing in degree), Alcohol, Snoking Intervention,
and Diet Intervention as neasured in base popul ation
of #Edaddd suien] QEBEMdFitywNehg otfepihand, IEavetiow oF ao logmotic

R L B S T M R F?‘%’H%?

t he)sbasaaltpbsghérathammanbf Exmablbed@ﬂun[i@@@%}oﬁmgimescm

depi orvva d selecti ai, nst
CommBPutuvilet s HEE, BT S R st nel
calefetBtragy AieiplakalThsthypsrdsatolansoltiph taxaneiaRdsmotic
"be f.orwar d scl_‘ect ed" LDA nodel s s ed and

cal &igFEPdLe plogach Rad sl ”btéﬁ‘tﬂea'f‘l“‘ﬂ?ﬁ Watﬁk&éfﬁ\?”zacmss

St ahé bﬂiﬂwé‘nﬁ%fﬂhégé‘ﬁi@né&#@%é%tmﬁ@%@ﬂwm@%u@bf
each ste one nore increnental forward sel ected

A 0 B0 e P8 i DHRE TR et AiisRRE FaneanTationar csmotcary-
qu d f
it PR SR o0 2 g

bl #lixkensions. FGQ@Q%]ORIH”QWIWQ s a chart depicting the

ROgo%c?Sne e%es;H b?r% se eg@e%idr%%ﬁa?r@dg}gg%g% 6

neawwaawdarmahwnarama stippamehts. biseeveopgbéiamiag magé high
Ex a |
e 0 34 e, el SRS ALk BB Ayl sk
selteattanel rM@BWrﬁIﬁzed’ hEserr complen eariidnydnatts, 6oclsad siatad
guanti t‘at i vebl ood- bo ne ALLDBRI SK sel eicged ftg omt he
setO” SIEPREP CANPIgH &?PEV gicreass g esnglaliy Rl e posed on
t hgugplepienas! runharaskik binbe thdy(Rgybe Fargdly eydrolygeabyabl e
summari zi ng the uni var{yate I istic re ression results

f oSS AB FRFKBF oIy iesen %”g“ as measured and

caliead 28] edirf 4-P8mbb@mMRABES tﬁ@pr&s@ht PledfonEXABPbEeR. This
|ncludes t he neasured val ues and vari ances of certain

s eldisepuerediatiadyunn Rilk supRicmBhwiER cempEses Jiirastabagt

t hejor, 60RE @RIk bRRnOsT tAE BEEpIBRRIUF SR andMédsSthan about
mat henati cal nornmali zation transformations (used in

mac#@l% pohagripriasanient ofithe seppiexent frem errbobreretaures g,
I nd

b PP L Al aR R b R ot Bt o e

valumeumﬁemeaf@dmma‘ndm%mdwwnlhb isTwelktoleTatesidy(r@ostver t er

t t -

cotiRgre P FRap EBliraRe ool ARBkaRere RS from

welthe a@dlaorcofrtpamusmn noifk dupelanmaht ef thedhvegmtieditec barnah intilk
th LL.st I = [ , ' t wo-.t ai d

14 hafof 2 UL 50 B YRAARABERD: S Bael bhal Ak

t h?lsm?bdﬁlty iatieasesrebjiting %ﬁ?theladg?mfa o?;cr(egadn)arpm?l_t ai ns

tabl es su enuneration.o itte ogi stic

- oo BSeMEAT Rdhe P EI GRSk e e A ABhyhs0

el W@émn@nﬁéteﬁl-lh@Bﬁb&ﬁhéﬁéﬁﬁbmmeﬁﬂ%sﬁ@%tyhh@eéééﬁﬂ a

starting set of the 11 selected ALLDBRI SK (Tier 1-2)

as raedldte sem dgaddiirueidbe furas rﬁ'*{kr%’pﬁﬁﬁ?”ﬁeﬁﬁ‘?é‘ﬁ‘f%ﬁ%f
Ex%fﬂbi%aﬁ milkGR8Pbe Eéﬂ\#é"eﬁ a%uﬂ@@éﬁé 80 MdPahAb Wté’rr Iy
usef ul conbi nations of panels of three biomarkers;
eadﬁOQ?e?ihel Thafet semgeeent 8f Hiednveitioningay elaprisicoinaan

bi omarkers in conbination to the three markers |i sted.
[0067] Figure 6B depicts 25 garticularly usef ul

conbi nati ons of panels of four biomarkers; each pane
can be used alone, or with additional biomarkers in
conbination to the four markers |isted. [0068] Figure
6C depicts 65 particularly useful conbinations of
panel s of five biomarkers; each panel can be used
alone or mnth addltlonal blonarkers in conblnatlon to

LLLLLL o, F A o ~r~ o, A PN A

mar ker panel s of that gi venPGi/E82008/061001
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traditional |aboratory risk factors, and together wth
core and additional bionmarkers, that are used in the

wee@dietisve nodel s according to the present i nRENUBIING/061001

[0084] Figure 16 is a graph depicting the Receiver
Qperator Characteristic (ROC) curve of a Linear

Di scrimnant Analysis (LDA) classification nodel
derived solely fromthe dinical Paranmeters (and

excl udi ng the use of any bl ood-borne bi omarkers of the
pr mrmudimMemﬁleaﬂt)aboaisBO%aﬁmee@mmbomdmulraamjhéror t he

B P f Exa
A R S R R
Leame;naaent@at !(‘lLy&D)m@thdr éﬁb&@h\@nﬂmdﬂmeomﬁsﬂéﬂt niFaygur e

17 is a rese cI ni cal bal
1 corpsdbefben bR G RIORG 1 of He Gt Saserh Mo

Di phaeicerar éhﬁ:bdln@&wtrma%&rc@%d@ndnmb@ dbrabesk éwumb% d}?&ﬁ@
Popul ati on of Exanple 1. 086] Figure 18 is a table
shé‘ﬁloﬁﬁ CPRE€Nkesul ts of univariate analysis of

Paeaoss" W the K RiSodilRE BB 85t 6orn@5b$1feﬁf '&Sﬁtd &Y 3vei
bi omar ker mean back-transformed concentration va ues

as DRBlaseAUEd CoBPrissoYhic aouLhs® ¢ timbenae miksuppigpenbdy

angef o’tpiﬁ hd.ﬁg%nf@@ﬁﬁb% tota%opbg%gtﬁ@%gure 495110 8bout

t at§0&, snehinem abay 36%et0r%@ut 48%0f cross-correl ation
or Q0036F, et arBb it QRN o T RE IR N Sof et

of I@sahqm ebdut 108088he Ealgtic eo2@A. i I8 aao@reapmbodlmetrﬁ dbe

o+ Ro ot flindinhl ol EoMske Rss hath g 8798 pang catgric
cl icoheat. ip'cyleaammeISerab\@tisxlmennﬂwwrbomjdrétbe:op’rp@aemmay

i nventi.on as nmeasur Popuyl ati o

e SBPESa be PGaRGPOM SaABd BN L i CHlppronient Ina
r eplrgee @h‘lb@ﬂmﬁé‘rﬁ the seldoby@fatdt@hpercht faly cehiisise befigeen
and PCA of clinical paranmeters and bi omarkers of the

pr 8881%4% 208 FPPYh 7 £8 ieetalericetPrigntt Hea padEviBppul at i on
of st the [CQFb%@il/d r%'tegéﬁrﬁp@rg%t h%y%oﬁﬁﬁlfsé %fetv%é?rt alut

the results of hierarchical clustefing and

cl drit%e and ghpdlifedery thmerlpiioerntfrr 4n yet an@éhqyr@mment
In )
Ty s SORRENER A, bRp FRSSeRP L BhA0 Bha 2%
t hef Bearainticaontant.cs consi dered in various predictive
q | . . .
Vo ORof NS erhdBiTe S, HSaRLERGRle LA ERI B HE0
Po puligitt besis ocfouIB(emppr@elup i[oCHm)Q] 6Flognitiee R@Mars malk

C SAPHER el SRVRIFD Rl o Mor SouTe% SHREER 30 arigifom

noaebst 39 iAbEHutaS%Ureasur ed and cal culated in the Base

I 1 S T T e S Rt g S g A

}NihﬁrhaAiﬂftb @écéﬁ@rﬁdqgéte@ﬁd}tggs _bh@alaumn dlﬁ{ed'n.dﬂﬁl | fetustdtcAfes
e | gure | S a r,a | Ca X

r eﬁPeég%l%%ﬁ C]G%C“{"%@fﬁﬁ@@t gitpred @ﬁ)tmﬁ@stﬁmegt@éaw se

se |p€é’g’gl pdetherddSreMRASHEEE RARVE Blrkildr #4ted of BcdrBifon to
Bas atlon of Exanple 1, using the sane format as

in PF‘P"@QF?@OB“P*(HIQWW EFideHTb? rzmer%lzaticgr RpiCEh BRMHE reqyEe
en I

B L e B R P i b Rt tntents
Cr inasiegoate(sapdjessafgalcsn &sthatdleé@é theppretesmkdeiantingy tgagrio
step, as neasured and calculated in the Base
Popul ation of Exanple 1. [0095] Figure 25 are tables
showi ng uni vari ate ANOVA anafl ysis of paraneter
vari ances includi ng bi omarker transformation and
bi omar ker nean back-transforned concentration val ues
across non-converters, converters, and diabetics arns,
as neasured and cal cul ated at baseline in the Total
Popul atl on of Exan'pl e 2 [0096] Fl gure 26 |s a table

o S o,
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[00110] Figure 40 depicts selected particularly useful
conbi nations of panels of six biomarkers; each panel

weanshetiwsed al one, or with additi onal bi omar kKReEUB2908/061001

conbination to the six markerslisted. These panels
represent enuneration of fitted |ogistic regression
nodel s froma starting set of 26 sel ected ALLDBRI SK,
as neasured and cal culated froma | arger base

popul ati on of Exanple 8 and neet a predeterm ned cut
of fostee:peh:a(ahdﬂﬁcreta@d)msib@tttoee)fzact@é1Sﬂa]e Araricer Adadlemy

ot e et uRa e B0 XAl F R ke B8 .

aI onreﬂtsorlnv\n(ttatmnaedﬁml e FHeditGaRUKEHS Handbosutraéd Ak t O

SNBSS, TIese, panel b sert

0gi stic regression nodels from

gow:iz} nglrs&t embo&ﬁaemsIti@@ﬁﬁ@uﬁwf@a&%pr@enmaﬁ@ h@fhan
and calculated froma | arger base ul ati on of

M%‘pgieﬁ@ﬁi’tﬁwtbeab%WSQ%?é?‘#ﬁM mgrier Bdllel (0. 75
AUQUB{)ieF}%hE elh)anoﬁﬁ?—:‘?%%odﬁh&wt%e%&ﬁﬁ bFéa?cn&%' ;ﬁf@é&ﬂ’ in the

particularly useful conbinations of panels of
b| @Hﬂpiﬁé}e@t may &g Q%WI@#” aRavt BE andetd mp FRES nﬂﬁuﬂplﬁﬁteﬂt In

ersﬂfw’éfst he gﬁm thé‘m% R #Hd Mol otftse(:ewpseﬁe%tf.n

ese pane S represent enuner at
f | tﬂnealunm@hsmtu roay bg ab«s@&&mmeﬁsnlfsupnfemegt afhe erjcigmt

f r om-a E?eé'%g’éﬁﬂgase Leﬁﬁe %ﬁguﬁe%‘& éa%ﬁvﬂaor

pr edsndymnativedhengof. of f IeveI (O 75 AUC or better)
ook L M Bert e B RS nife BSHBRRBRRL 76 Mk fr LY

cartrobe?&%@d walicxmnﬁm e foint bf lﬁetdcng!omn alodrbammg& eﬁants:n

(040 n n to the nine I Kers te ese nel s

oA R i asd BOe TS 5 Tshy St o MecurieBl e

MoGied SbSorEIBreof.Atd 0.89n§ Bhilyodf ilb® (ﬁ@hg@ﬁeﬁ@m‘éubl?ﬁﬂhﬁiﬁ

as neasured and _cal cul ated froma | arger

poFErAYFB SIES ERERPIEINGNEH FONENEr Aaye g’d‘@t é’PPnfGtY@tﬁ Fpirth.
of frhkgyal of%o@dr% FY la@&bfd?\ﬁ lestd Qr%lﬂaé rﬁgh Fote®of phstnatal
depi cts selected particularly useful i nati ons of
pagEpwthdead orp B'QBﬂﬁﬁﬁé‘f%lmf@af@’hdlﬁ@ﬂélfo%ﬁ\ﬁnb'etﬂﬁ@eﬂfams —

al ongyo 25 rﬁ%é‘défjﬂb tdré%%'t Ll?é QREhIES r§eé Nutﬁ%ﬁ’b[ﬂﬁ%a&éb to
the ten nar ed ese panel s represent
enlasediendinegiatic Seciety|(0HSst Canadeyr Medicamssodielien fewnal
d
gnjtzz%%ﬁ‘gq 4%2&1@1 31m%g>rrfe 3864 Egn ghms%&oﬁ%eﬁ@éﬁw €

cal cul ate ar ger ul ation
Examﬂlll@ ;ﬁbcarmdalgmgtainalmpae!@dtlmmumedsMeefgjasltreMst:@@l 75

! aristirnnies, itesbf bekar i dR sPER A bEk S by

bi fatmtykers each panel can be used alone, or with
ad bi omarkers i.n conbi nation to the even
BRI THR 8PPieEe oS RS Buetlnn Rt et Fifgte
fi taheaintsOgH idhi t6 pFa@hesel e NBfleti Irnpleiermliffahtsghds et
of 18 sel ected giL RI SK,. as rreasureﬂband c IcuI at ed
f r GPId deyrigemeptal “Eﬁ% rrosriel wiipiren Qe a
Pr RERLIBIhHHREMEME, |ﬂffrf|s|p?é@%|nt (rOan’ M6kt #about 0.1 mg to

better).[00116] Figure 46 depicts sel ected
palaPPt%tlﬂ Mg Peised kral b sipplamedh In othgs sRdioginegnts e

e'ﬁ??'nSa %Sb‘nt%%but“{?@ n%gto%%gt @.'7%?% ﬁé’r" 7. WkEél of
It ona |onarkers I'n conblnation to e twelve

rrarsuemiemlentst lack partieidar grabedinenk jpe icpresemumen amount off
fitted logistic regression nodels froma starting set
of 18 selected ALLDBRI SK, as _ neasured and cal cul at ed
froma | arger base populatio% of Exanple 8 and neet a
predeterm ned cut off level (0.75 AUC or better).
[00117] Figure 47 depicts selected particularly useful
conbi nati ons of panels of thirteen bi omarkers; each

panel can be used alone, or wth additional biomarkers
|n conbl natlon to the t hi rteen mar ker s Ilsted These

o o s e . o ‘" 2+ 2
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| GFBP2; INS; LEP; and TRIG [00126] dinical
paraneters” or "CPs" enconpasses all non-sanple or

wosanakyt e bi omarkers of subject heal th st at®RGI/U82008/061001

ot her characteristics, such as, without limtation,
age (ACE), race or ethnicity (RACE), gender (SEX),
di astolic blood pressure (DBP) and systolic bl ood
pressure (SBP), famly history (FHX i ncluding FHxI
for 1 parent and FHx2 for 2 parents), height (HT),
weiaplott QM) mg peri 56 kEaladfsupplamdnhi p (Hi p)

C EpbtasTT SRR praSanPhirhe® iR skBubmehy s RSG e dBRsh thah

r esﬁhsagadmeaﬁb hugia®. m;[koﬂwppfeﬁwmdiﬁumbn ik is capab!e of

CToRIBSFRS SEH R R B

noqamasawwy 8ORSAIAr ADDPR).1| Mot SrebodientOthd humhdred
to, related services or products, discounts on

seNikc%@Plﬂm%F Bﬁb’@t‘EéVerﬁ'aOGP@cﬂ’”%%WOFeé? aP‘éFﬁﬁ‘@rBﬁé'hl ps,
MOTn duid fF':af SRS aREN D se BbfmallyQRd«Bl in RIAREHIR. The
condition” 1n the context of the present invention
corfjiiies gnespyation ghauttigis in thisprabediwenhef the inysntiemalso

o SBEURESIAELY ORI o Ut LR Wi
an d08038] pr b-stinhembediownts, ttfhe_oim%djewtrsm"wl Reppement of the
g)}gs%ntm%ﬁtp trﬂgy'cr,gllﬁal éﬁeast? Q%i ﬁé’ﬁﬁ‘@; ltl@iier%gﬁt In

ent I nvention enconpasses ot h
autcertammr@ca:hrdemtdj tblpa;mbpierrmdcdr)tmes Beivempetbest 6 keal and

f "Di ab
YoRPEUl £hed Refs gl ofEmsnt SRR R RN Rt e
of coasirisngbopt aﬁmagbmme‘smﬁmﬁemr &t bther Embddithem lihel

b1 SUBPEMEn ainE BEWERD AR 25 40P POl kel bECSET

Ie\sebplefreat @épérh‘tﬂﬁ%gboreﬁélailutbﬁ ratlo.1 nmol /L (greater
an or _equal to 2

n‘% @,E? O her val ues suggestive
of [%QOQTAdu 28 fqtuéj”‘PIW@H‘ PSK G5y PeDySRgdn die PRESEN tl@,\éentlon,
NehéiigeEit %Vs%ﬁtﬁﬁie%ﬂ QIrhhatRheFtHhe @ bRpoh8R8 oPthe
equal to 140/90 nm Hg; el evated plasma triglycerides
( gﬁéaplemenh a@xaﬁrnpiewats ingude so |ma§4umsbalﬁngqeﬂdes

an t

negl(/!@;rlélg Q:l?l@%%ﬁ s@ﬁ%&uré&?ﬂgﬁsc ges, ?Qﬁé{%ﬁg.{m{ | Qer

(n@ﬁle@fﬂmrm c@:ommbow &aino olbacogonsdesinil bigh algit safﬂower

hi e ' 0
o brOe sffifith o fiftsges B bnBRRTols B 1 E1GRER ar

exa:nmprzeem onabemgreat tbese hiém Emulstjes, stch Qs)len@mm mapr

PO 5 BoR bR E AR B0 gl b e

gIaB@se i nt ol erance durlng pregnancy. This condltlon
in h| bl opd. su t.hat arts or. is
o J0080 " tpChRBE e ble et Sorsttiioh Fogyslsed
ne@ﬁﬂ'le\/;ﬁesem irinfien, p@oxﬂd@cﬁ@%@suﬁb&b&omﬁﬁbnmmwth the
cIaSS|fy|ngna di ease S ect incorrectly as

noRiRfr SEFWRNSHS § Ff}?a‘-‘rupp ZFOW@WC’?%SQ%?%SJ%B?% ve,
Whicafhoharafestirs &ASRN IS aieeoraeeﬁy pragipnel 86hk lani Mehe

nor mal Subj ect incorrect as 'havi ng di sease. [00133]
Théattist|as carghydnate that @N}%P? Hiired i pernsypiresolidar Otheded
' nﬁ:ﬁfb%'ﬁﬁ&‘r%?&bthé{t %r@rus@f‘ u{‘iﬂé'r%%bmkgﬁg%@érbﬁéb such as

al gorit anal ytical or programe rocess

st &pirs tapieda, rle@mﬂup@ﬁﬁ@tmmstar@he@awxam ghicese poiymers
conti nuous or categorical inputs (herein called
"paraneters”) and cal cul ates_an out put val ue,
sonetines referred to as an %index" or "index val ue."
Non-limting exanples of "formulas" include suns,

rati os, and regression operators, such as coefficients
or exponents, biomarker val ue transfornmations and
normal i zati ons (including, without |imtation, those
nornallzatlon schenes based on cllnlcal paraneters

o, o o
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generally wll converge only in the case of a perfect
test, with zero error rate (aka zero predicted subject

WO@i080#431 scl assifications or FP and FN), whiR¢I/E52008/061001

performance neasures will favor over inperfection, but
to differing degrees. [00135] "Inpaired glucose

tol erance” (IGI) is a pre-diabetic condition defined
as having a bl ood glucose level that is higher than
normal , but not high enough to be classified as

Di &bﬁﬁc@é, d??h lsyﬁumgluéoiﬁ,t Inpfetirdtfga tnhr:tdiﬁgl' htghllftul_dttaaea:7 é)m

t wo- hour gl ucos, els 0 to
1 S ey PotieSiile o BeRioss ) Tog satobrartmel Phs:
Thegard)7e8 Is@tihIBVE] extdtisf/eRl) @Y BrtaQ B ImdyUse REN-Madified or
| evel that I s diagnostic for D abetes. Subjects with
|nﬁ5PW@@ lyMecH€d. t ol erance or inpaired fasting gl ucose

h a\[@o@z.gq | Opjdidif @Blircks Skitdtle (V8L t}ptheq:r&e’ﬂ@ fivestidfclude
thus aré an |nportant tar et fgtl‘ou rlmar

pr @mttanbﬁrot?iomaéqogenﬁeurtcwu e@e&raratee qr\@ﬂ@rpgmto a
‘?‘Pﬁ}lﬂt%d i?ls t§big'f&b§ﬁﬁ&n§tmqh;m il o‘tﬁer% Bnév?t? feld s
od cone resistant to the ef
i neupplﬁmenh aExareples heprataimaourees perigldn ﬂ‘tﬁ iavefitiparmay
anpuy haoie ﬁeé% 'eﬂ:zd nﬂlﬁgﬁ‘@gﬁ cébéselr? ueﬁlmahér%t&ﬁ, cereal
| eve i nsulin are n ed’' I'n or for insulinto
exepmtemt se@‘taiﬂepsotet[toma)mblﬁat@nertta&regﬂ LJntasEOrttojldecr!az&de

D1 S e Bt 7By R 8 P PR TleBg e

bl erodngbrictsies ]b:et@rh & rykleolgpdi, itoeay he phartialiydhypralgreanory

o AirepLfismioloalcal, sl udies, (Detinnti on, D agnosi s

Fip) e aH telfaBdlatbs sVIOK be Brszadtd B, ﬂrQMVMbiF@ﬁds;
| beearmmZeqaiey RotoRFikélatbs < -

shoul d be adm njstered in the nlqg
5 VPH A58 e HiTR)aSTeeienins VLS EH g T or(GP B are
t h&a31H0m g plerAhBRAEH AL Endlgioteln saide UR¥amephysi cal
act|V|t A reasonabl e (30-50

9)

Pents-may PaRmoRpinAlian %mt@r%@ﬂ@éﬁmﬁ@t@ﬁ t he
evepégg}before the test. The test should be preceded
by "an overni ght fast of 8-14 hours, during which water
mayi0Q40} o nksLastE embedimepts, Kecprotahn egmperEent B8 99 IS8 od
sa o | ydr ous
gl %égtes%}r] %éﬁfé?a%’gf&@%”égéﬂ‘%%ﬁgﬁﬁ‘ﬁat e ‘uﬁﬁ&zso 300
of ewdtogimenterthe peoteiowoswooentomay nunpetse Faween 20%r @
the At | , | ol
wer ‘g St ipe E30E EMefht Afnd sdipi8nely Thster SaBinitht U
t esatotem dongronehecdubcompnisg edtwebre aboutrilb % ahd)éﬁl%scdmm es

MEATR e, WsRBCie i Feshiepy g alou

t oIaep/aan@frémféb)ouhw@beenomml, @sa el wggeirdagis50%
sensitive, with 10@6falseaﬁgittlve r at for

5 caP00Asty oy Eirbis Shst Eraaten RPlRIEn B resent lyeiigs indiude,

C Utforodfanitié, RitaminT Rl vitah$in ®, $it&Hinfg, GaBhirPk 0 higmir, Bibofidven,
clinical utility of the test, as even relatively high

ri YRaBimPg, dlt@wtstﬁns nave. felit 9cid, Prodathenie agif. RigHY &S on
t 0 i AREE CTNAUEI nitHERts %é%%ég% étfﬂe%ﬁﬁcieé@%r%% le,
enriched by other risk factors; in an unselecte
gersalciim, g&p@pmru@ﬁnamnﬁéw@t@nmﬂmmeﬁ% cePPesveqdigiich
per t s than
DoiP S chPHE DU SR LS cforflm, o) MichE®, |

me dklitmegkbd@imins ambmpresale hoat caabeadded atpwithinttiye or
anmount (which can be an effective anount) of either a
gi ven substance within a clinical or subjectderived
sanpl e, including the derivation of qualitative or
quantitative concentration |evels of such substances,
or otherw se evaluating the val ues or categorization
of a subject's cIinicaI parameters. [00139] "Negative
predi ctive value"” or "NPV' is calculated by TN (TN +
FN) or the true negatlve fractlon of aII negative t est

o o T a4 .
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reference to the group of subjects with a predicted
conversion rate to Type 2 Diabetes nellitus of two

W@rosantl43 299 or greater per annum over the coPETYSH0061001

years, or ten percent (10% or greater in the entire
period, of those testing at a given threshold val ue
(the selected pre-Di abetes clinical cutoff). Wen a
conti nuous neasure of Di abetes conversion risk is
produced, pre-Di abetes enconpasses any-expected annua
r atk@oafedge v arperspn witov@idanatkis eethe lant mmmnmétermine the
ref erence, or eral unsel ected nor nal val enc
boPPERATBIE MR of ViaRF & e ngepisplRRE evel

di sessHMenddtion8ef Be0BhERteeSreNLIrNgbe betheoNaONRAT RS emy
the baseline condition of all of the "Converters" or

" CA¥ E§UIalfjoHeOr O WIHPSH P hverted to Type 2
D gbes£4 Nmépmauzayémasmméﬂt &ﬁ@%ﬁ(so&r@@%ﬁﬂe du@p@ment

unsel ected individual popul ation, pre-Di abetes
oV ERPPETRASEHONSRIMPrS lof Chade 6@%%3&“&”?%@%?@@%
su A t

i LR BFAT el GO B n oK 2] OMAL alhc RO R ARA)
comﬂéreucqsepﬂwtab@tz esidi(RP4) giTbe fattspn@eﬁ@ay gltainativelyrsw

bet -

coRgfBhal PRt BoclrBRe AU id: g hBeni
wi ldcidpatd golinadertic agida gi ven tinme horizon; such is the

AT I T AT TR
pr exobipsibes BblAhadrn@anather edibotiaient of thelpredent mventici the fato
PP ST as helt ToIRE b e BUSCHoH ARk ORE B

natcehffise bOHIBEA anErrAeaAvll RS amisandbbt, R weighatso bﬁ a
met abolic state that is internmediate betmeen nor na

gI e @Homas o8 Formsabt ImetoAnat 2rh dRgns eatbegl f%%?éﬁ’f g
f 1 kst AREREM, M&é Fitfous frofff gboilit a2abiaboGondi I pftsanother

i ncl ude, without limtation, Metabolic Syndr one

(" Syadinentydhe raifwér%ab@t@c%wbmﬁ 8r1arieém(e|p@rt)cu!aand
'”Fé%ﬁo%ﬂné: %Hé io @ %6882 (n @o‘thér?grt\'c%fa?reﬁwﬂogiment of

post - pran apnor ma Ies O ose regu ation

mth@mws@qrefr@rr@tl@ 3 ma ifted-i i @bertmbocaménwe&@uawsu n
TBokd ?g 3St|ﬁéﬁn otFEP? Jil%e'ﬁ%altﬂéqra% 995‘6&%110@ fed i nes

values or | as a |ng asma gl ucos

c onpadinuzaeimpodofiers, tbematm :/slabpmm)Sﬂg/Id la)fuﬁhergﬁfmdanent

B Tl AR B 18

ngfkﬂ&1.h@tabollc syndrome according to the Nationa

Ch Ed P
conDAATL I R HBB 2B AL NSERers i B BB mev
bl Qﬁ%dﬁﬁ/@@ﬁﬂhﬁ@t@f@@bﬂﬁ 110038 obtotat Gataby iveighB0In&dherm Hg;

marsb S e ot SR 8158 S obdE e i hon

(WOABHMe dniddiiiEME | e feval eBDBA nﬁéyatse Qmomm@d% bptoial ?at
mmol /L; and HDL chol esterol <1.0

Y/ Eighto ik ANOthRkepbediaent. eIt Wb Fr@ydaeaﬁ?@yr d63%
CO'b@“t&télcfatS bWéz%H?OIn mw@rrémﬁdanﬁgﬁ'\/{he[;@@é&%?bw%a ﬁe' n

cont ext resent invention, relates to

pr (ﬂb@bi 0.67% aftietal fah bymmhtwlm vet@@ﬂwr@v&odaﬂ@ﬁdﬁeﬂe\@l
fr bet es,

and 4f 1 be3bol 0 bB%, GAMERE BhotyL IR Efulhd
" r elnaticiciraenty irekeveADEBHmreay b labewin! . B rof satalrfald bwiweight.
reference to either actual observation
post - neasurenment for the relevant tinme cohort, or with
reference to index val ues déWel oped fron1stat|st|cally
valid historical cohorts that have been followed for
the relevant tine period. Relative risk refers to the
rati o of absolute risks of a subject conpared either
to the absolute risks of low risk cohorts or an
aver age populatlon rlsk whi ch can vary by how

. s o o o "
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in traditional global risk assessnment al gorithns, such
as Stern, Fram ngham Finland D abetes R sk Score,

WO\RI®1Bi1ahet es, and Archi medes. Traditional | abCr/HS2908/061001

risk factors commonly tested from subject bl ood

sanpl es include, but are not limted to, total

chol esterol (CHOL), LDL (LDL/LDLC), HDL (HDL/HDLC),
VLDL (VLDLCO), triglycerides (TRIG, glucose
(including, without limtation, the fasting plasm

gI L[O@MS]( Qrustiti stherantbddimeerets athe@uecosreHth iaenbet\MeeEt

o 0385 A1 25 %y bt G diel g Rracrast Lﬂ%&%ﬁb?‘F

adltlﬁ’@ r@@@tamr%ﬁla?@ abo@t omby Weighit of Bt fAtCRPY et another

o SRPFIMGTy G6d51e0bar RITBG PEEPRUL By Wi WBdR.
70¢6%04%] Ot B é}nﬂxﬁn&nbﬂ%%f ﬁ)e ;nk/é\%}b'n' fhve! ié\K# OQARNEQ bRl

bi ndi ng protein Pl); insulin- growm h factor

bi r@a@%@nﬁﬁo@% 9f @WI@FBV pEjght h‘s@?qﬂwr(emé?oshmerﬁstb@liww
pr %T' Eg bg%@o%ﬁ%lcﬁ%tbﬁfa{ lbng’\)a d |r¥ éh(%hé(rcer | des

(TR G I omar ker GPT may nmeasuri ng
t h@”@'ﬂ"’pﬁﬂ'@it Eeneval 0EARSIMaEBS aboutd. 5%@1‘ éqiai;fﬁfabv gveight.
ac fe GPT
ab Vet oA PR T 0 bf BN a7BE bbflcbh aclP
us|Ontg7%and@rﬁ&%n&tota’rﬁﬁthb&dwelghbm in the art. These

andS B 005 SISk S RE e | B R AR ATRY g Pewten

r Ffaeﬁams%mmﬁm Blo%rbyt\ﬁeght afnidtar fat.yin érxmthaﬂmﬂmdphérﬁnme
of 't ' vi dual  narker ost i Pr ogno
niveSet Bia o B aSesB abpurd BB e Sl brivdad o
pr ot deyet anvtiearethsbidanaasing @ oPARGNAS} Be aboldi a5,
pre- Di abet es, or a pre-diabetic condition. The risk of
de\Y‘@'Qﬂgloﬁ&t% @bet es, pre-Diabetes, or a pre-diabetic
congog4syn Qﬂﬁ\ t%\eﬁl@&@@trﬁﬁle\yrédénampémdmeh@yrﬂelmésérﬂwhn

of "predictabil measur i nq1 various bi omarkers such
as ammméﬁ@ent/x mm@k@ed@p@ W milikitg delives tian ijant

bu?roﬂ?ébidt@ﬁa&ﬂé ggagﬁfcsaty dight r{%‘f‘ 'tc?at?éiltqg@ mg per kg of

pol ynor phi sns; " nme er analytes in

t edody wefhé per day. dnmaje@mcadimamtdnf@“mpmmwg theeamount to

TeBS ik Wich bAnbIREE WART AN R A lalESr & Al kg

utilizing al gori forfira in

t o of bodly weighhperdegttd aholitr Gl mgyar k@ oblﬁodyumagtpi! per day. In

Stk Bl RIS 65 2o LLEDARR G Bl

Su iuerinamilkd @énfrorhiabduiak) ing\nengg ah bodycweighiepkrrday o about
etes

Sh8 P 5P YRR eBtial o B nGE: pRnpRlint 1R

r ﬁ@hmms to tseieaw@ﬁecaglmenlcsﬁibateldamtmiburmmmw,l i@ fbmcatiut 15
t hera C..conpou S SucC a etes-no tin
aqeH B Sy Rt 2eEiteY toRboub sl Bkt 48 ogy weibnt

%gugﬁ regi mens or dietary supplenents to prevent or
del a&q e onset of Diabetes, pre-D abetes, or a

pr 40014 et ARACWRER HBRFhin t[‘@@fl@@]"t “PH%“"&S’HDW bstfranmabout 5
bi I

con EPEq D) GRABET 64) Iiut 68 TRAFAS, @Pg‘.’%‘g&*gm

t ecpﬁhriqne@ @Wﬁ@dlm@ﬂ@féhlé énvention. she ameupl taibgadelivered,

li t

porhied cghipigsbntiun Bh Pt S Wi B0 18%hy BE b hcey
an avgighd gieabiay tocatmoih d2® mgrmr kgldf bagy werit pb'edaayl in vasﬁmer
2006. The normal control |evel neans the |evel ofone
or nore biomarkers or conbi ned bi omarker indices
typically found in a subject!2not suffering from

D abetes, pre-Di abetes, or a pre-diabetic condition.
Such normal control level and cutoff points may vary
based on whether a bionmarker is used alone or in a
formul a conbi ning with other biomarkers into an index.
Alternatlvely the nornal control Ievel can be a

I T Y .. c T 1
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interpreted | anguage. Each such conputer program can
be stored on a storage nedia or device (e.g., ROMor

wore@nai41ds di skette or others as defined el sewhR€EHUB2908/061001

this disclosure) readable by a general or special

pur pose programrabl e conputer, for configuring and

operating the conputer when the storage nedia or

device is read by the conputer to performthe

procedures described herein. The health-rel ated data

rramazgmmﬁd %nt$mt£mmﬁ td be diaiiwawﬁd ,i\:\mmﬁmmhabmbeiaurglan

consj dere [ ement uter-r

ot Ghlig e nAeunty Gaaeh el Fodl ESRRRE G o ghahoe

V\heﬁ@pél’”{ﬁg @ﬂﬁbﬁ@%;gfﬂ@eﬂ N OEnWEhQﬁéﬁ&nﬁadlﬁ%m 3he amount
nguter to operate in a specific and gredeflne

af detvesed MR GRAPTBeS Wit ALERB MRy ¥aTSs THaD aheytetdmg

Leygt Rg of bady \ﬁél@ﬁ%ér\b%ym%ﬁt efm! pErRY Bﬁus&dyqﬁélgﬁn@a
be determ ned and conpared to a reference val ue,
a &8t rol subject or popul ati on whose di abetic state

f[ O’fhé‘a oUHﬁaﬂ‘ DA Uen & inBiBS &4 E{‘cﬁe‘h%lé% mif1e

erence sanp or index value or baseline val ue may

be supRlemest ofdbe ipresgnt ingentome typicattpvariesunjre @bsutdhmgidPe
be t

%aﬁg %géét‘rjnsd %gh‘b@ Q%FZBS'B%E emq%fd:r\a%% og ?neet ;gw{éSeISht%vent.
of itdevies dpimapdiit ABeng$00 pc@tc[)alah&ﬁ@sng/@@ﬂ kcal; and in

R i PR e R T e

rigik afp@cttdum efriacimars of tHepresdnt rarcatiet, dhs amount of DHA is

raditjonal |ahoratory risk factors as defined herein)
4& ﬁéﬁq%?gosure to treatment. Alternatively,

t hqom&ﬁ@r enﬁ@am@u‘ﬁﬂ & ARA I WHEeXndladétbinGhe Basehinmix val ue

may be taken or derived fromone or nore subéects wha

h a@ep%me%%fﬁh% RERESEHINVENHORe YPICBLY HRIIAS. e AbRYaIRIne/ 100

saphias aBBYt 110 :ﬁghloe%sod A bﬁ@bﬁdﬂéﬂ%?érﬁ oM drayént
received initial treatnent for D abetes, pre-Di abetes,

or f@/eﬁfl@n dhapeouat ofcian vaies e @Qﬁkgqméh@f)thcébt@r?@ﬁﬂt
forg Dh 65 RSal. M SnéthaPshESdimeht Re R Lﬁltlt 8PERM G aries from

con on to nonitor the progress o t he treatnment

r efa@ﬂemméﬁli)@écebﬁ@ allogb’ ¢ mgpt0deah e pastieidan ved from
t r m

popil e ieriel 85 Eag NRof g SRHER ARAM &bt 67

[ 00i®5P0 Keay. 33 illustrates an exanple of a suitable

R ) e e

i mbRend ARA fohease onthatpresgnsiysértioneravi beomeda sih0 1 s

| ; j : .
andtareiLEefTBce Bip i Rt 5 FoSRTRIDE Tisd Fah ESRRGH o
t hehsBoRen ﬂ‘fl%k@ppi@mé\wﬁdmﬁbﬁig aryeqlivdlbst s af o oil,

appar at us Nei t her should the c utin
BT obopBalhsenti b b Aagpoer | "

deRRBABRE YheOsils' RAtHIRIBFBMA &1 ARANGNR AIWedAB eheédfiuman
conbi nation of conponents illustrated in the exenplary

op&niktSURGlea1RAt Py FPRIARING B0 cpuivaleBl anpient of Hjsrest oftth%
cl 3ver f%lﬂﬂﬂn@rﬁ%ﬂ? 82 RtRe SRSIIEhEA A DA and
numer ous ot her gener pur pose or speci al purpose
cofAi ng system environnents or configurations.

! .
o U ol Sy DD SRNTRHA LI SHFHSERy sourcp known in
suithabit euttoas usenaioil hishhal, sieglecsd obr eggywalle hpidfbraindipid,
clains include, but are not limted to, persona
conmput ers, server conputers, hand-held or | aptop
devi ces, nultiprocessor systlérs, m croprocessor-based
systens, set top boxes, progranmmabl e consumner
el ectronics, network PCs, m niconputers, mainfrane
conmputers, distributed conputing environnments that
i nclude any of the above systens or devices, and the
l'ike, |nclud|ng those systens enV|ronnents

Y o s o o S o o o e
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di sk drive 155 are typically connected to the system
bus 121 by a renovable nenory interface, such as

WO piognider 150. [00172] The drives and their aRCDUSHD&EH1001

conmput er storage nedi a di scussed above and illustrated
in Fig. 33, provide storage of conputer readable

i nstructions, data structures, program nodul es and
other data for the conputer 110. In Fig. 33, for
exanpl e, hard disk drive 141 is illustrated as storing
opedrattha gksy The DHEddhd ARAIdaodtsl ioanp fargr, anwidedithatthber

pro ram nodyl e and program data 147. t et hat
naSesRp ohbRLCHLa S0ireEROEE At ubpenk s bRtarta

dl fdepatemius srRat Opeieahfang AlSThemlehd4he PPP! driEiGARARan be

prograns 135, other program nodul es 136, and program

datUsed dyrefi @ﬁ@ﬁ%rm ng system 144, application prograns

145100@54]er SBlifeds %FDmdéHoeﬁRA‘h@ay @é‘ﬁn@!@%ﬂ ;N Qéia%g%f’ra?u
are %I ven different nunbers here to illustrate that

at &SaPal Mos 5BR&EESAr 5 1 Branet5 39pPes *h%d@@eﬁwﬁﬁ@f
ent r uter 20

o S e S A GRS A L L
poi[A095R] débe LEPUSA sasoemal pr relyenot edntein eigrsapabi@segic
tr or, d

shga\c/‘\:mlﬁf@rﬁé)' Il%éﬁrﬂg% %ln’&%%ﬁﬁe 'I.E:?"t’fFA l?s\é!dclﬁ%hé :ﬂ%ntion
sateehtainsditié shno ERPAnrer exampbhlew darilam er?ﬁh%meatsdt?m her

AR SRt LEPe Rl ediitn st BASR R0

cqu@baleBIPAontsbmesemb@rmbms Iebslthammbohm @mm’fﬂﬂ leh! BPA; in

oSl 55 305, PSR SLE 2D S

mrﬁrﬁtﬁdd:rﬂt@ﬂtsoiub@tdhﬁéltytUCDEPN di splay device is also
connected to the systembus 121 via an jnterface, such

as [99Q38eon %P%?’Flé}éeefl‘%dmeﬁ‘t AorINeTaR it SURBICRSHE 1Y

C oMt §ro‘5ﬁ3‘fc§| ARy bﬂﬂld!i@&(n@ﬁuh% tHeedrt PRg beladael Pp‘ﬂ'bv;ded
devi ces such as speakers 197 and printer 196, which

rmyt ip suitae &r cembination yithdhe @Uh@ba@mﬁ@ﬁ%@fr@? supplement.
| Nty b36Rokdthe JrBAbESodis: RbpBBICKELSh Pim thEoB gt
i nvention can sed to generate a erence
b| dragtabecilips amd Béldobactenion.e Adaptivaly thg spenifiowrobietiv ean
et L5565 Q,dé}prfése@ G@' a pre-diabetic condition

suc as | npalre ucose tol erance, and woul d not be
ex deed¥yq t n chetag epr@dsaieetses‘)e mﬁei[arabstmeemmt odi the

| on 21,08 ,
PerbaFote e ER Ao Prks RS T e ElsBfcst il mis
bi emesddimeniy arﬁy b:eb:dtualkemh rroitnesanb]neycbs adted hmwdded it is

D abet - Di t d

) ORGSR torftolinmalion v o oirs RaPPeRats bE el hleaht L

prof pérﬁ@.ﬂmm;m@ﬁmﬂfee;ﬂrebi@t:@careb@ rseieciedbrdmmre@bup
ose or identi.f ri sk for

proflle to d| n ects

e FETBR I  ap psapraop, alyta- SlBdsacc pRe. dalatien |

corfligbdRBharide, Mht&ﬂydé&ﬁoﬁé OEHreSE- Sy o8hchafi8a SElo-as

wel |l "as the rate of progression of disease, and'to
norfiligesaccharids antlertyiséss of Di abetes, pre-Di abetes or

Pr§ Ogﬁﬁget Irfs gx'nbb&ﬂ'letnfse%é"@ﬁ&lf@@ﬁ@i& hhﬁ%n nﬂke

refer e an UJect bi omarker profiles of

pr @suenien"lamv ehthecb'we@a@n pentaion parie dMhile got WEshfng to be

ang{yog tapes I| Hﬁﬁgs@sr%glg%@agy a @E\S‘” ‘%B.Eﬁmo%e

DVIpr&xgivt inysatidrl msi hetpdo stabilizenige pratein soursaahthe low pH.
machi ne-readabl e nmedi a can al so contain additiona
test results, such as, without |imtation
measurenents of clinical par#reters and traditiona

| aboratory risk factors. Alternatively or
additionally, the machi ne-readabl e nedia can al so
conpri se subject information such as medical history
and any relevant famly history. The machi ne-readabl e
medi a can also contaln |nfornat|on relatlng to other

P - o S s -
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Dexanet hasone Di propi onate; D cl of enac Pot assi um
D cl of enac Sodium Diflorasone Di acetate; Diflum done

w@eeesam14D f | uni sal ; Di fluprednate; Diftal one; PQi/H81008/061001

Sul f oxi de; Droci noni de; Endrysone; Enlinomab; Enolicam
Sodi um Epirizole; Etodolac; Etofenanmate; Fel bi nac;
Fenanol e; Fenbufen; Fencl of enac; Fencl orac; Fendosal;
Fenpi pal one; Fentiazac; Flazal one; Fluazacort;

Fl uf enam ¢ Acid; Flum zol e; Flunisolide Acetate;

FI ThiexadaitioRlofi peatinnpriviEigesian laeudlel:iUzqoﬂrﬂunmrﬁutliyhuppiement

F1 TR oSS RRGp BRCHE SupRaaac gg, dfehen, The

FU agbtibe of péﬂdnCtb Wad@ﬂemm@ﬁbﬁh&ﬁmﬂrgl@bwwm %1 also
Halo red Aetate | buf enac; rofen; | bu

8NgPf B ieaHet By rsﬁv a%foam%we %m n:

I n@ﬂmﬁ.h@@r fét S6Hraidn, lLRdRPEEdiRRNtLIBH X Aifsrak HntA# Ol €
| sof | upredone Acetate; |soxe | soxi cam Ket opr of en;

LoPé‘ﬁ?‘E’ol"éa?if}ﬂH?rbé*Fﬁ 8ire @émselégkﬁeo@ar%%q sugh 8pPERIBI is

Et

Vool o P e BB SRR PP i R T Bttty -

Ve betieranprarancet H{e predust gmeﬁﬁ%lesalcepeﬁ%mamcbis also more apt

Mo i um

R T el

O peiiiertsrare Ogtipr suspandekinghe ptnqimaiz oﬁw nikaerdta ale lees likely
. P uI fate Sodi um

Phengépégé%/g? qgtt&%@%@?% €, Pirfenidone; Piroxicam

Pi {@0058hm ‘mmammrﬁecet;qm homao amrik@uppiermnt B thprimfeation is

Pred Egate Pr.ifel one P_\g%j S|c: Aci

or Bxaobidhe fSeging 4] pLetes ofienEaih s aaaa e,

Salscmﬂeme:nﬁahwaksecberuseﬁairsmbaé@dm@f Yéilui’@toetﬁnve infants.
ui nari ltl)m Chl oride; Secl azone: Sernmetacjn;

39"68 RinaHimEE dhe @Mﬁ?mﬁd'r?ﬁﬁﬂé‘? qiethpd of supporting

Talaﬁu Ehharmdigy théyrewl dtialiinfiRbuA &leoainkealistaer the s
Sodi um  Tenoxi cam Tesi cany Tesim de; Tetrydam ne;

Ti Pk serlemerbeidhe greseptiavertion. Tol metin; Tol metin

Soghgormoy Tr Fﬁil&@ i@l fbnvérr IFTTyg Qé’écﬁptl\@ @%Patn@%o@a def nitive

d ucocorticoids; Zonepirac Sodi um I mportan

an€ini¢a diagnasis de yseg) mwdescﬁbagﬁams ﬁnd [CDMBQ}A{hPS%M@rQhéd)

ant.i [ -
oSSl BL B0 bR K 2o b i

anﬂag@as@tt@ begvgthe 3rd peroestiepBois 88fit afgbaiidsabjveight for

2 eﬂj I'!‘e\ght ahd %%Eﬁpﬁ%ec%agé% Sg@%g%%xp%gf%gﬁgwasléﬁ Share S

antndchNléi abmthatytdéﬁndd esywib clinvel ere’éblEctwec:é pihether below

queai),glpgh e”ﬁf?a r@?‘n%?’ gezsbjhzro&ﬁlﬁan txgéyngerﬁudg causes,

N- mgmdy-lglcpatt mtmfxuteoew}dtd@ma@:agdj hument mmkeraiauléyd b;lv oleft lip
car Cl1C Nnucl eosl ae anal_ogues, S cu
a5t Elnt. SRR BAF A NI & PRHIAIPY G absoTpton dus

Dexadierider) suchldsZblac disedses Xtheibidsi€ dRarBLeridasevoi d
of cannabimnetic effects, inhibits TNF-al

pha
pr Bgfifigncynmpairgd ﬁ?ﬁ?‘?‘?"éﬁ’s%ym%?mé%Pf fﬂ%@@) '”tolkﬂ_f)ﬁnce or
20&!6&486&%81’0&&%% ;rﬁ%asteﬁ Qﬂ%re%ﬁ kQRBHgFoNS cQﬁdltI&Q%“ch e,
and tri chodi ner ol él 2 123). Preferred TNF-al pha
i nA% Biabsies ragldusan @Fcﬁ@fﬁtﬂ' g ENBFQME%%WQ)! reqeiemeats
an A=ty Q&Rﬁm t I

f%%égegs Id rEEMm ng aggﬁ& @QPI lla'\/gys\ﬁ@fﬂ P S'?8)2 I

c hbvwﬁyrcamme Arpohasatefyol- SWmf@ﬂtqhﬁdr@naﬁndttechmemaw
HMG- CoA reduct ase inhibitors. HVMG CoA reduct ase
i nhi bitors useful for adm nistration, or
co-administration with othetd agent s accor di ng to the
i nvention include, but are not limted to, sinvastatin
(U.S. Pat. No. 4, 444,784), lovastatin (U S. Pat. No.
4,231,938), pravastatin sodium (U S. Pat. No.
4,346, 227), fluvastatin (U. S. Pat. No. 4,739,073),
atorvast atl n (U S Pat No 5 273 995) cerlvast atin,

o o s o, ~
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"Pyridinyl-2-cycl openten-|-ones as sel ective
cycl ooxygenase-2 inhibitors”; U S. Pat. No. 5,925,631

WO 200RAt4AsEd styrenes as prodrugs to COX-2 i nhi BCT/O8208/061001

all of which are comonly assigned to Merck Frosst
Canada, Inc. (Kirkland, Calif.). Additional COX-2
inhibitors are al so described in U S. Pat. No.
5,643,933, assigned to G D. Searle & Co. (Skokie,
111.), entitled: "Substituted

su:c&mwérpétenwd et raneyindres aam(i)tclacptbcaﬂymem@ eex?utﬁ]ﬂirr.
0oX nase | ors nu er o e
6«)% "é%‘ﬁ‘ﬂfr?’ f 'Ea”téd%”tz“’if?m? BLY%?‘% %ﬂr@' By ng?” s of

selrsgamemrm&t%netrﬂv RbtheFs bredRemaKeThud, ied huRsh gk by
conversion in vivo to the active and sel ective COX-2

i ni§HBPIEBIeSt ofthe PERSENyIBVaRiPNIBRY: 8isP P8 Ubliseinfaeding Por s
fopﬂ@ggn Epmidshgisabove-identified COX-2 inhibitor

pr od r@%s are described in detail in WO 95/00501,
putm ¢d Jembuman nugsupmeTest eBthigdnventienicanés Jul .

1ot 388 oo dguek el Byl B 3Hosd e Bifar sone
entemtIOédnen*thﬁ therprepalatiox pherdsman mﬁbﬂ\wmnlﬂmwsay@t fobin
?L ﬁ%ﬂnBskl llﬁgﬁ’ﬁé%(tﬁﬁﬁ@%nﬁloﬁ%H%q\gvetv)éblar@{n}%ﬁgﬁ?\ﬁn % those

ary erm ne
V\,hskiﬂeai anthagefritions! farmswh adtanddh€DXetiomibirot timitedto the

precur sor of inhi hitor, and therefore part of
Phereatlanat Rt e Mo 18¢]  » Angi o eni 1 1
anfeaoe2] st s’ anaérﬁb@rmmau mswﬁmlahentm asdpticallywdtédiized @and

S bt oo A
An%f fHeest86dht |fﬂveﬂﬂt§rﬁ§z§2ﬂb§b§3ﬂﬂi@i M&ir'to bé‘@é&@n‘@ﬂ%ln@&ﬁ ueta-

pepti de conpounds _and non-peptide conpounds. Most

angighy lereeraiye (MTa perness dagrapidy hgAisIapcBen poely the
CORGSHIRE SThé"pr‘%bﬁhg’j‘Q&ﬂbﬁbn@éﬁo‘vﬁé'tﬁé’tu‘n% (8éAcraMRd e Dy

repl acenent of phenyl al anine in E:gb tion 8 with sone
®

ot lseeongls) And mmﬁra@rwuaﬁu 16/ 28%H) tﬂﬂaﬁ@@éa piagedhe ast
r eRh AR ATENhSrhd13kreSs ee{vtr%e&%a&ét%uerégg&m@ é’é?eta/E@(EF?-lp?ess
of "angi otensin I'l antagoni sts include:

coispisundl ap empodinsentalf ths inyerftiogaising(the IU$)T( plogeyy The

08 4ET D bl B0 1 BpFasOl e 96
5, @BVI@BU viniirhreobres smererEnT ofdbé pesiucheiudi ng
a8 e SEbRL Raic man mit
Phasiome shdkgiabi@her | 247(1), 17 (1988)):

oaladhidi | CCLRPYRL A B sBr(RaeBE B pngduci,

4 Bidhddiadd in zﬁ@aél@%}é&ém & H@ i géd) UHDRéStmgahal cdsing
(U.S. Pat. 85, 992 substituted p rroles

py PESSSSE STovidles & $E9@E%ar6§gc{’~t9f@ THhe enggY Usepd nusrint loss

ph%@é’éc;ﬁ@&' mﬁtc%h@&'w%h@sté*ﬁﬁzbﬂ@ﬂ 'K@ﬁ rééi@t?aﬁ‘%septwaiiy
-im dazol es

i mpaa&qgﬂﬂdlgé@i rﬂfmﬁb?unﬂiaﬁ@emé@fémdwé@tr(t@n@ vaiyg and
e

a, 77@’@@“30?@@%%’. s ‘?%%%fgﬁ teste 2 whfl “?”*5""'33 U

Pa{00064] 4Namgrqga6ypesmfcpaak@smg/contﬁnar§z&se éeaﬁﬁmaliﬂ%e

b
p oKD e Ba5 bt Bihe SH e skl et er eRs Wnichy
( Ninnbudehd cketsae eagthets wihiahapay hy nanufasiuney of gaget, foil and
t hi azol yl)-L-al anyl (35, 45)-4-
am no- 3- hydr oxy- 5- cycl o- hexapent anoyl - N-hexyl am de,
Sankyo Conpany, Ltd., Tokyo,16Japan); SKF108566
(E-al pha-2-[ 2- butyl - (carboxy phenyl) methyl]
| H i m dazol e-5-yl [ et hyl an- e] -2- thiophenepropanoic
acid, Smth Kline Beecham Pharmaceuticals, Pa.);
Losartan (DUP753/ MK954, DuPont Merck Pharmaceuti cal
Con'pany) Rem k| r| n (RO42 5892 F Hoffman LaRoche

- e
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a reduction in systolic and/or diastolic blood
pressure, an increase in insulin levels, or

or at risk of devel oping D abetes or a pre-diabetic
condition may al so be suffering fromor at risk of
devel opi ng arteriovascul ar di sease, hypertension, or
obesity. Type 2 Diabetes in particular and
arteriovascul ar di sease have many risk factors in

compmsiic fisndomainynd blakheslen tdatdd pasdroasd angoliegnich may
ti onshi p anong

| at e Th |
¢ PutemanScied o USSR e PRBR SIS o o Sral|

nurtbesesyt phy phakogt @ﬁhbo@ﬁ%&@ﬁﬁ@ﬂum@ﬁhﬁl&@p@b&%nﬁls filled
SI n | ephenonenon, Subjects suffering fromor at risk

igte\Aefoapion §law- Hiveeal packagean N&D dvEagant which
hy RPEVEHRS fé&Bn%rmzﬁﬁﬁﬁ' df)fh@ﬁ:%dbé'ﬁmﬂ H&&or@ﬁn;%& hefgis
known in the art. [00193] Because of
[ nt%ﬁb@"ﬁ@ﬂtoﬁﬁﬂ@imﬂwgﬂe@)fﬁ%wb ﬂ@ﬁﬂ“‘éﬁﬂ &k syaBlemest.
di SERASRaIAAS @nt@éusﬂcfro&é&% w;%wh%% ;rﬁér%ﬁtf&ﬁ%%na”d

bi onar ker panel s resent | nvention may over | ap
or drelosad argendesighegharisi cmeaatleéft@ mafimézettae poabdity efr

di ful i f
AR AP AR BinE St debdlie et Aeah atle
Accmi hacyaniviidkssupptenodntt Rbug, rlhepaa:kage[ma@ﬂtam’ fabout 5 mi of

(e e APRREET oo 6 YR uBRT RO AudlB A BBat e gk
nul[00gas} wake fmlsm@t @anadies/descAb® n@$dust drebotihenisf the

assessnents of p ention i t ended
{5 Hro et Glhs? FROBR Fierte o S aesre atee Saiis

Pr Q@16 Gl bd Eﬁp@f@ﬁﬂb&ﬁﬂé skfile@ irfihaQROBdH %oﬁézd&faﬂmeﬁﬂwbc
test, assay, or nethod concerns the ability of th

t eﬁpemgg%t@g or PraGihee b herigventiop ias gigciaves delRien 'té%!f)‘feé@teg

havhstahEsgdrefi@dion Rbﬁetﬁéﬁbﬁﬁ e ex@!‘np?eso b8c@h&8&kio be
condition, or at risk for Diabetes, pre-D abetes, or a

pr @XGWI%Y polycwitldine sepeieadisaisibal ’i*)"ﬁ INyeatine being éndlcated
a . Lﬁﬁé 2aliRY GnRA foEﬁ:{vJ fﬁ%téx‘é?n DYRthe Q;Fan?ple@a@ﬁrﬂef'ée?ﬁé&es

ration” in the levels o blomar er.
" efdre gtvien @narweight PQIWOiLEmfghaﬁfI$ geiass alhesviae mn:a!ed t is
meant that the measurenend, of,Lhe biomarker is
di fferent than the predet cut-of f point (or

t hrieedi]d Vaiswapmpleriltdi@tesodrenamiedimantoftthe aefidied liquid

or M U S b R B Pee s RAheT

a detemtohaatronlitrient (bfeteins datsi amdtdaebdigdedtef as well as

ot AR T 4] AL DR Se) TRy e e e Edko |

bi awppleaient evied c&brr@c@lﬁérﬁt&ﬁ&@nll i€ abmmmétag 7I &Nﬁl Tésise,
not ed bel ow, and wi imtation of

O ot PohS A v g OeE s et Bag 2Bt Aeerss

t hyusdtibenepriefl & s chfadtal ytical and clinical accuracy,
generally but not always requires that conbi nati ons of

several biomarkers be used together in panels and
conbined with mat hematical algorithnms in order to
achieve a statistically significant biomarker index.
[00195] In the categorical diagnosis of a disease
state, changing the cut point or threshold val ue of a
test (or assay) usually changes the sensitivity and
specificity, but in a qualitatively inverse

rel ati onship. Therefore, in assessing the accuracy and
useful ness of a proposed nedical test, assay, or

met hod for assessing a subjéeldt's condltlon one shoul d
al ways take both sensitivity and speC|f|C|ty into
account and be m ndful of what the cut point is at
which the sensitivity andspecificity are being
reported because sensitivity and specificity may vary
S|gn|f|cantly over the range of cut p0|nts Use of

R " R o s o o . g,

[ 00192] A subject suffePCnySIongen1001



such as R squared, Hosmer- Lenmeshow P-val ue statistics

and confidence intervals. It is not unusualfor
w@e@ditetiesl val ues using such algorithnms to be PEpPUS10081061001

i ncluding a confidence interval (usually 90% or 95%

Cl) based on a historical observed cohort's

predictions, as in the test for risk of future breast

cancer recurrence comercialized by Genom c Heal th,

Inc. (Redwood City, California). [00202] In general,

by defi Mabig 1: Nuttizegt defoahatibadmod uinandvlitkiSapplemert. |

cut poi nt g—on-.a-ROC.curve,..definlng an.acceptabl.e AUC

val ue, anfl deter ¥UARKEHT: Haitaccept iblpér'f-ﬁ iesn

rel ati ve concentration. of what comstitl ) an

ef fecti velPAp8img of the biomarkerg of tB&Si nventli on

al | ows on{Cashohydrate,d n the art tojuse tBd2bi onarlkers

to di agnoffat,gr identify subjects \Mth aopge-detdrni ned

| evel of pieRicdcabmgl ty and perfor mance. sgCal cul gti on

of the D w@ﬁ&&,&cﬁ(nﬁcore (" DRST) T002G% AT TeT

sel ection dm TSgqs” dr-sciosed—iT| t he
i nstant i py ) |aﬁigfr\r|0'v oS
Cr 0Ss- cor e+ O 21 & §
(PCA) , fagtBerotation ..l nnl st.i.c. Jresstron. LLg “Reg) ,

Li near Di REBME Figetlgene Lilnear

Di scri ni npftemiadal¥si s (ELDA) . Supbort Veled or _Madhi nes
(SVM, RapMileminfGQugst (RF), Recursiive Parn#Btioning Tree
(RPART) , [Talaatre@iitdeniBs),an tree cl §ssification

t echni queRiboBaVid KM tgO! as (S0, StegsN C,

Kt h- Near eRfizNeBINRPT . BOOSTT MY, L&t‘l“ﬂm Neur al
Net wor ks, W et WoT RS, Suppyr t—VegtRT—VEThHi nes,
and H ddepiarids M bthet-s—t R 208,

cl assifi cﬁ.cé ugﬁ kA o
classifi cRloH 9H3orithne analysis Vatial
(ANOVA) , [TeBeHepREeidi Hanal ysis orlcl ust (gl?@no
al gori t hniBiothiks ar chi cal _al gorithirs usi A§4deci silon
trees; kepMieindkased nachi ne al goriit hnms A& h as Kernel
parti al | Easiunsentgpar es al gorit hns, | ker nel2gmat chi fg
pursuit apgagﬂhbngsmgker nel Fisheris di sgggm nat §
anal ysi s REdidTRg OF Kerner princt pap ggonpongnt s
anal ysi s Qfg s, ——or otrer—matierat TE gl alld

L
statistic hods—eat—e—tset—to dc‘vcg\zh} 2r-PRS

For mJl a f vl'nchmgr\u!. at:cn n'F D.ahot \o:r:o S oar.o. A

sel ect ed %&g@?mﬁ of individuals

hi stori calCOPPTokGmtion is available rpna1r5d| ng thHe
val ues of Setiumam@ers in the popul &tion &l _their
clinical PHotassawsmgTo cal cul ate alDi abetl€8 ri skjiscore
for a gi viomldriaelingg dual , bi omar ker jval ues.qare obtlai ned
fromone or nore sanples collected fromthe 1 ndividual
and used as input data (inputs into a DRS Fornul a

fitlOQQF8Io TaRle adlﬂwt%%k%pf thelingradigntson dhshaeidified Heuide
sel \Y; ment ati on of

Bi (ﬁfﬁp%ﬁ&p@?%%%ﬁﬂgg139%%%%%% bi omar ker s
and bi omarker panels can be inplenmented on a w de

vari ety of diagnostic test systens. Diagnostic test
systens are apparatuses that typically include neans
for obtaining test results from biol ogi cal sanpl es.
Exanpl es of such neans incl ude nodul es that autonmate
the testing (e.g., biochem cal, immnological, nucleic
acid detection assays). Sonme diagnostic test systens
are designed to handle nultiple biological sanples and
can be programmed to run the sane or different tests
on each sanple. Diagnostic tlést systems typically

i nclude nmeans for collecting, storing and/or tracking
test results for each sanple, usually in a data
structure or database. Exanples include well-known
physi cal and el ectronic data storage devices (e.qg.,
hard drives, flash nmenory, nagnetlc tape paper

. T Y I - 1 oy - N a

or
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Rel ati ve Performance of the Invention [00209] Only a
m nority of individual ALLDBRI SK achi eve an acceptabl e

waolewsaeties di agnostic accuracy as defined aboveCT/US1008/061001

a representative list of ALLDBRISK in each study, an
exhaustive analysis of all potential univariate,

bi variate, and trivariate conbinations was used to
derive a best fit LDA nodel to predict risk of
conversion to Diabetes in each of the Exanple

popul ati ons (see Figure 31Table® every possible
ALLDBRI SK conbi ' of a gjyven pane [ ze .an

I’TDde| 7."0 '.- ‘~ C I C .- Y 2 C O € — K

st at i sHy@Sslyzdd0QBProldin lkslatermedi at el y appar ent 12808381 kg

the figure there is. a Vv o likel i hqo hi gh
accuracy i (i%éf?‘\% (?ﬂog?m’bdi’%ﬁﬁﬂféﬁj;%% ) ?aﬁag Oe%?lgﬁcﬁﬁpcg]ﬁfg%?g’a uracy
combi nMATapis(Medium Chaig Tralfceiigdse bi omar kers are 883.000 kg
infreq denonstrated in Figure 31, none

i ndi vi ggiﬁt&aﬁéﬁmm SK, out of the 53 and 49 ALLD%%?‘%?‘Q
t est ed CRRIURGERPPe 1 and Exanpl e 2, respectivel y194.518kg
pr esentadiuherRisphataiGhinelast an AUC of 0.75 for thes7eskg
prediction of D abetes in a best fit univariate ggg%
The i ndi'i4l ALLDBRI SK paraneters tested incl | kg
many oPotabeurh Citditd | onal | aboratory risk factors anh#b4 kg

clinic r f4ar nly used in global risk
I h\fﬂ? . 28.278 k
assess%ﬁit%‘an md‘?ces or Di abetes and g

ar t er i 8iralsdisli &racidepigdeid Qi00211] Only two singl e26.928 kg
ALLDBRrGKbid A8k 1 ng gl ucose and insulin, even achpeygrkg
an AUC of 0.70 in a univariate nodel; neither of_these
two bi YREPRBIE consistently did so in all of tRé&31114d
popul atbersyaq®sitls i n the presented studies. Deagpi4®® g
this | E%i r%fPa%to\{heernYatehi gh I evel of diagnostic ac?%’é@é‘syg
fasting glucose rerai ns the nost comon mnet hod of ™

pr edi cBiotig Ttitheation $% of Di abetes, and furthernoré48.205g
remai ngibh&Pri mary nethod and definition used fg4 44

di agnosi s ‘o% frank Di abetes.[00212] In the Exanples
achi evViRiaRafdtragi@rdief i ned by an AUC of 0.751639879
above regWint8drchilidd mum conbi nation of two or AEY S8 g
bi omarkers as,taught .in the invention herein. A

al | of W@”E?(QH%P%Q?"JSN y three such two ALLDBRﬁ%f(%Sgg
combi nadlicawsl yi el ded bi vari ate nodel s which nmet #hislg
hur dl eg; Wihi n the Base popul a ]
cohortgm I?%gggﬁl’?x%g}%e@g\%ﬁw&i had nore sel ect ed?é'*mg
(narromqph%b%ﬂeﬁ@gﬁa@@ ection (including onl ¢#1¥hbdg

with bgbiheanBil greater than or equal to 25 anda29600 g
greater than or ?%al to 39) than the total popul ation

of eacNRAATAMERch two bi omar ker conbi nat i oné?9-9000
occur r €tlolatal@mrodpiicentiammt e rate of only one in a40.7i0g
t housa 0 ti.al, comhi nati ons. [00213] However,
dem)nspﬁ%rﬁ@té&ﬁ%%(\%ﬁﬁ%ng@éw%l of the other biomar ke‘*r‘g¢§g
ar e uséeghesium Prosphateatieasisonbi nat i ons of three  5.551kg
ALLDBR\:%USm&e%epm%g,gteachi eved both acceptabl & gy kg
performance either wth or without including either

gl ucos&odrmiGitEdie.idshyd@eabl y, in two separate stud & kg
a repr gmesifdtt WorBydrate 53 and 49 bi omarkers sel ecsgckg
out of _the ALLDBRI SK, clinical paraneters an
traditlcb'ﬂ%glﬁfglfop%ﬂ?%}y raref sk factors, were test edfjo‘gﬁ’d(g
of t he®¥&tercisfb@idatedonbi nati ons of thr eegsrtordr5e8.700 kg
ALLDBRI SK were found to exhi bit superior performnmance.
These are key aspects of the invention. [00214]

Not ably, this analysis of Figure 3 1 denonstrated that
no single biomarker was requited to practice the

i nvention at an acceptable | evel of diagnostic
accuracy, although several individually identified

bi omarkers are parts of the nost preferred enbodi nents
as disclosed below. It is a feature of the invention
that the information | ost due to renoving one

'Y 1 NSNSt O ~Nls Y . I Y T o Y T T L
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can be used in conbination with such risk prediction
algorithns to assess, identify, or diagnose subjects

wobk@sasa4msynpt omati ¢ and do not exhibit the PCT/US2008/061001

conventional risk factors. [00219] The data derived
fromrisk factors, risk prediction algorithnms and from
the nmet hods of the present invention can be conbi ned
and conpared by known statistical techniques in order
to conpare the relative performance of the invention

t o [0De63]t h&@he igaahtity gtieitric 4220 Joefadiushey wosoatrot the pH of
appB%catl on . of uch tIechni Eu.es to aneldrs1 of rrultlg

ALL ﬁP@RO?'EO%n BQ@EH”B@SBP %R HSGHRS ARHESHNI itk

Pr 68 &Y corYSMdrOMs &% ekdmplBea Bmel gaédeséﬁtho@mrﬁmmﬁbm ®igh
and forrrulge to cre te.single nunerical ri sk i ndi ces"

or 3 130-4e o B DB SIS #ARARE 8l 91rbiRe kg per
Frul 10 mcﬁnté\lstt%&&lé fbé‘rlﬁlﬂlﬁmg PRdRetiopn of bi omarkers

The bi omarkers and net hods of the present

. m{eae WUn alepdlisimative takablp 2 fhetanan milk éuwe!emen’ffryay
I jLec

o R B e OB Bty Ra
a prseodiaandi t!. @Ehidl ninoinamisies SWIRE kaaeen h&EﬂJQ§9fldﬁay be
at {
xS SodENE RIT B0 Ehtofin POSL TG i
c ortdiuration. 1% ,00222kg fikofldvim dridd @ndtamanyz, it (re@sich,

ot RutndvRERDETEE. GBHF KB IENib o, 454 9

corﬁ:mk@fdlzoecddevel S in subjects who have Di abet es,

haracter.istic re- etIC
eodafdf! g SRl e A oL bipr b B Vit
I nclpadi memma@ IRigedthe A@sowiit 6f RMSB&VIN pée:s lgEdrﬁlﬁfemlhaNaﬁj
altered beta cell_function or are at rijsk

deV@NopFiGemiaane: et Bad &8Upsn TRASRIPUET Pirt %QP’“”E per 1

par@w;ﬁé@mafi (aW)idehosa ab oIt Midya. v slg. F e &hsunt of
such as fam |y history of Diabetes, |ow activi tc¥628

| e\%&am'ﬁa@m p%n %farre&r@e%"@wwwmt\gﬁ?n Ak apn
t
b1 P pF a2 aMOL QNS oBf PBIRY pichi2 ﬂfa?e%?%éétwe@h oout
cho’lO@sarefrb’rl? rog. T eggrﬁwahotaféohqﬁcei/w gr@m Rrentix miagyary

| I

pr SonkEh AAUE BRS and 1B 8RG, e BHAT o haREHERCNSA pEr
gi \gram nBembdmay)vafytb@b:yeeveatgjut ag Srmrdeﬁ?thm niheearpounias,
andy hDRLCH S0l QAZRRH G\ BMPEGES, 680,28 SEAETHEhE! Ie
var1 ous groups as ou |ne e I hstar

s peamcﬁum af VitamincC per hgearpar&m;x ofaynvanpbétessn about 702 and
ex one enbodi nent of the invention enbraces a
nmet %f eval uating the risk of devel opi ng D abetes

or [eogr)er Shhirbgt £sar eli@rhetvectoTivld Bithe hOMBNINGIKNY
rreasur': tq5 the | evel s | east three bi onarker.s,

AP T MaSORBIRa Hida YR B R Ry G A eoa e
GLUee%G, 5897 kb'%o@he%ﬁ’&étﬁﬁe aﬁﬁ&% 40l ﬁﬁa@zsoybéﬁw olEP;

and TRIG and one biorarker is selected fromthe

AL ISR kskgtantipd\ paimiate, Rrd64g chalgcalcieroggiicgntpate aang
Talj €3 kAR K 9idutepRRESAHIGHE. | e Rot o D€amin A per 1

bi omarkers to eval uate the risk of devel opi ng Di abetes
or giamimpBiasay wanythedversnahaut 83.000 andHi24, qOﬂéUaﬁ@@ n

i's ; f 1
b oar?;naor er%{gw%‘iﬁnﬁ%& [%g 1 Lgré’rg‘p‘i‘ér% x%&ﬂar? b%HPe%n u9 "Hﬁ 900
pr m&m@mwmmomntmwm@m Epserel grne urelmm mayh@ry
group of ADI POQ CRP; GLUCCSE; GPT; HBAI C, HSPAI B;

| GFBPl; 1GFBP2; INS; LEP; and TRIG then AD POQ shoul d
not also be selected fromtH9 markers of Table 1,

Tabl e 2, and Tabl e3. Di abetes-related conditions

i ncl ude Di abetes and the pre-diabetic conditions
defined above. [00224] Table 1 conprises several

bi omarkers, collectively referred to as ALLDBRI SK,

vvh| ch are anal yte- based or |nd| Vi dual hi story- based

o s r e
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additional calories, protein, vitamns and m nerals
needed for appropriate pretermnutrition and nmai ntain

the product. Sunmary of the Invention [0007] Briefly,
therefore, the present invention is directed to a
novel |iquid human m | k suppl enent conprising a
protein conmponent, a fat conponent, a carbohydrate
conponent, vitamns, and mnerals. The pH of the human
m |detweerpaiIne A7 3 ey S5b8 HbeThe @moaoahdoft vithnin BEnded1 Gram
[ 0008] . The i nv ion is al directed to a conposition
f oP TGRS RS YAV | ﬁb“?eé‘ qtmugﬁstga ﬁ‘g‘%’:f@ﬁ I9ng a conbi nation
of [boE73punpsbleilikiskare! tﬁ@@t’dxnrﬁ@t@@ﬂa@@& iafeavaticiar theman
m I k T e. C%tl on have a ratio of suppl enent
#MBENETES and 1 10 , 1:4 and 1:6 or
abq'léb;é.:;Epro[xQﬂQﬁ]AMQiggl onal Iy, the invention is

qual ity throughout the shel f | PE¢BUSH008/061001

directed 1o a liquid human | k suppl enent conprising
a|fat conponent ﬁﬁ%!“%%"a"r‘]ﬁ@hyd“r"a’ﬂ"é P&bh%b'ﬁbr WRalarisi n
tH | iman..-m-k--suppl pnrtent iLs hpt\pmﬁtrmnﬂﬂy %
4|E8H 4 6 10 this!'®Ehodiment of 4% i nvention3®the
fetFa“onponent clonp £104 bout 30% of 651! he
cd ICI'ICQ c_contaentl. of t 23 sunbpl.-emant gﬂ& the a¢ar hnh\sr‘lr at e
o -e—content ol e supplprent o e ¢arbohydrat-e
coniBnentconprii-ses-£ess-t-hah-abouft:’10% of [t he caloric
C(nyy’ = f the lcninnl -z_?.._, 1t + a1 | 270 cerintinon nf thae
L} ullsq, |S LA S :JMHHIZI?’ T LY LI E=AY] T rll.l A Al A\ A | LA S
PrePE PUE® Enbodi-ment 52{000101 Ref ctce nowwi-H—be

made in detail to the enbodi nents of the |nvent|on

OHGEOGIITAIJ]TDFFh@d@dﬂilk/%‘ﬁtE'Qefhmmmil@é@p;ﬁ%eﬁwftmahﬁiwws
Each ng e IS provi anation of the

by
i n@@ﬁ%‘ti bho 9 TiherRH Eﬂ”lg@ﬁ bgwqeﬁ@b,oH%E{S 29 .4-4th prer@nd
it p%ﬂ-éte@%aﬁ&??&ﬁ%@t’ﬂt OI'Her\ﬁ’s?c%stﬂ th@@o;‘nﬁoﬁlh@n %rébohh%()

various nodifications and variations can be made in

t hePpresienlizationandi4oR ap RasbEleriiRatant 35 Hers WAt OR@ scope
he. i f

or B?@ékrfleFdea? séétrhkge 'a?gﬁﬁgrg%ﬂd gBof ‘Tﬁﬁbéﬂﬁ@lst o?g{élfggﬁucan

| I ustrat escrli part one e

be dilsted irpwaten 62hent wetets @atl r‘ie‘ni produgt) igl68 mOsmiHg watar.t her
enbodi ment. [00011] Thus, i ntended that the
present invention cover sgu)gg#'q'r%gfl fications and
vaf0en7spnsTias examplevliusitriatestdmnettse epbodimearttief mmpm:riﬁjﬁsw

CJoR pRRe B furatbiterR of Meure Bt FlyeRBeE Tt P ORIHERR

or i emoibvti oS nsacrsramidrite (droleimywatgantttarbbiediraes) ak well

B e B R R
desopplietiean nfe @(&W&o’ﬂt%tmﬂdhmﬁraxnmﬁw 7mal ST&@ée,

|ntended as |i roader aspects

pr @JBIH theDgmen Bﬁ'kf?‘@%b‘%fl@]adﬁi%f? {9s3RPUREr m'ﬁ?mﬂ@rw%
hléﬁaﬂs ifeh ket @Rt " or "human mlk fortifier”

refer to an additive for human mlk. In sone

enbodi nents, the human m | k supplenent or fortifier
may i nprove the nutritional content of certain

conponents of human m | k. [00013] The term™"liquid",

as used herein, can enconpass any waterbased

conmposition such as, for exanple, a fluid or a gel.
[00014] The term "probiotic" neans a m croorgani sm

that can exert beneficial effects on the health of its
host. [00015] The term "prebiotic" neans any

i ngredient that stinulates the growth and activity of

the beneficial mcrobiota of the gastrointestina

tract. [00016] The present invention is directed to an

acidified liquid human m | k suppl enent. More

specifically, the human m | RIsuppl ement

contai nsprotein, fat, carbohydrate, vitamns and

m nerals, and has a pH whi ch i s between about 4.0 and

4.6 in an enbodi ment. In other enbodinents, the pH of

the human m ik supplenent is |less than about 4.6. In

sone enbodlnents the pH of the suppl enent may be

g, .



be adm ni stered separately from but in conbination
with, a human mlk diet. Thus, in this enbodi nent,
w@kwatt4g431 of suppl ement may be fed to the i nPEFRUS2008/061001

separately froma human mlk feeding. The ratio of
supplenent to mlk in this enbodi nrent nmay be between
about 1:2 and 1:10, 1:4 and 1:6, or may be about 1:5.
[00023] In an enbodi nent of the human m | k suppl enent,
the fat conponent conprises greater than about 30% of

the cal Dable 4 oNuirleint bifothaticn ford Mamah Milkisubplement

car bohydr at.e..conponent..conprises. less than about 10%
of the caloric cHHIRENToUNkhe suppl BrERP Cajariess
bel i eved that these levels . of fatiand Aﬁﬂﬂkhvdrrte

wi |l proviPiateime i ncreased calorid cont 886 requiired
for pretefGarbetfvdrate, dout ninim ze uwnnece8dary indreases
in the osfhata ity of the human m k. [006384]
Gsnol al i t Jinodcedcsd, i@ the concentration odg

osmot i cal [ VriRdddiv&cidad ' Cl €S 1N a%_acm%'@'mi on

per unit i aci Tt allu RIS csacu 1T N7
sm kg sol .,i"lt: PR e—t-y S AS M Imm i cnpl Oy :".g ke sane
SOl vent b OC% b?l anpﬁgig’r g Ran el A deto L. Ol act ed
t hrough apx , the
sol vent w djon to

the high phendrenon i s
parti cul aMttgmpan)mlgunced vvhen the___ i ssol véd conpqunds
are cert ajThiagpeGitedin B)@h as si n’p e _carbmhydrat ¢s and
el ect r ol yir@Sofla ic

activity. \&E BB, SIRFCI €S such as ef t he

formof f ter 1 nutllE‘l‘I't""'S'U‘pp"ETl‘Eﬂ"('rUﬂ“’('h'E‘ ot her
hand haV%t G*‘ﬁ’tﬁé%h —e i KQQ.. P
hyperosrmi ST HY e '
havi ng os IG39G higher. th
fluids (afgnelieRBeefwWaR00 my sk vateP$0 js
i ngest ed, |Bidintid n undesirabl e gastroi nt@8¢i nal gide
ef fects npjtarnmkiz gl ace. The hyper psnol ar3.&ol uti on may
cause an @afvnin,engeffect 1n the stpmach awd smal |

i nt est i nejPhBsphBIGNmYAt er 15 dr awnj acr 05%5 ghe
epi t hel | URIBhedilIE MEASTT OF NTESTT A trachBnto The

| umen. Thy itt-ox—~of-water-ito
tract dil IrBréorhdL e \,U||\,C||L|aLl'Oﬁ”"'O""
particles :

abdomnm nal = K E i a W AN =Y L Dl

[ 00025] Vit at es are an._ener

avai | abl elSpditmi meor poration into human ®il k
suppl enenfPstastiovweragr , t hey nmay haye hi ghl.®snoti ¢
activity, [opmritie,end ar |y si nple car pohydr afees or {hose

car bohydrates that are rapidly hydrolyzed. Even
| ex carbohydrates, such as starch or nmaitodextrin,

cari Q078N £ IetinbiiNusiratesenliss of he ingregientsiip jhesacidified liquid
Hﬁilﬁﬁﬂ qgm?}, e rapidl
hydro yzeﬁy a é?ekkgﬁblgﬁzggfr{ehﬁyn%d@ng r:gy prgsen%/ in

human m | k. [00026] In an enbodi ment of the present
invention, it has been discovered that a human m |k
suppl enment whi ch conprises at | east about 30% of the
caloric content of the supplenent fromfat and |ess

t han about 10% of the caloric content of the

suppl enent from carbohydrate results in a suppl enented
human m 1 k that has an osnolality closer to that of
unsuppl emrented human m |l k and which is well-tol erated
by nost premature infants. |In an embodi nent,
osmol al ity increases resul ti28g from the addition of
the human m fk suppl enent of the invention to human
mlk may be | ess than about 80 ng sm kg water. In
anot her enbodi nent, osnolality increases resulting
fromthe addition of the human m |k suppl enent of the
|nvent|on to hunan mlk may be |ess than about 50 ny

Y B T e T 1 T Y T LT I e
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suppl enent may be between about 25 and 35 ng per 5 n
supplenent. In a particular enbodi nent of the

WO poogn¥d1es, t he anmount of cal ci um present in tPE&r/US2008/061001

suppl enent may be about 29 ng per 5 m supplenent. The
cal cium may be present in the supplenment as sol uble
calcium insoluble calcium or a conbination thereof.

[ 00033] Newborn terminfants have approxi mately 75
ng/ kg of body iron, 75% of which is in the form of
henogl obi n. On average, infg#neés al nost triple their
bl ood_vol une durjng. the first year of life and wll
requi 50l 11000 Liters of pjed Nutrient Suppiemend,
dur i ngHydralzdd Weeyt ol 1Bdi&kn adequat e stores. Rogt e5Mig

i nfants, er. have, | ower | levels at birth. The
| oss of blr}geggxglpm”’f“odf}’ T’Vﬁt%lﬁa‘{%);g?t‘?esgt/%caé YARE) ¢ api d
rat e oMCid3it(Matimhn Chrabwirighcedtdst 0 a hi gher requi B&h&litkg
for di khon than in terminfants - 2.0 to

ng/ kg ggﬁeéntbg prevent |ate anem a. See Nutriti an55.026 kg
Conmi t Ealeium@igieli an Paedi atric Society (CPS), Chbta@lisdy
Medi cataibamOtHoabHaa) mbpbbdar! 744: 1451- 1454 (1991) 35

of the_consequences of iron deficiency include poor

wei ght %4619 npai red i nmune responses, 105.012 kg
gast r oPatii@st i nal di sturbances, irritability, decsxssad
attent ,on_spa nd inpaired cognitive ability.

[ 00034 SéLprgggrﬁﬁeenent of the present invention Hea§ k9
cont ai Ralaidediardeadindrates of iron to prevent the h&@tkg
of aneghgeiddiRrLhALME hef@t s and avoi d devel opmesy gilg kg
abnornmal ities associated with iron deficiency. In
cert ai ASOMYoMFfrents, iron is present in an ampourd4-&° kg
about Riadinsfgideo about 1.0 ng per 7.5 kcal of 2723111¢g

suppl egent_, | her enbodi nents, iron is pres '
an armgﬁT Sdf”pg‘t?%ﬁ 0.2 ng to about 0.75 ny per%ﬁ%‘{dag
kcal ofalsiupgtaatoiienatel n a parti cul ar enbodi nent, 746588 g
i's pregsil T unt of about 0.44 g per 7.5,kCa
of sup [_I%{lenrryﬁ?r.aﬁt{}bg}ggﬂ The present human m | k 2982059
suppl eftépitavins desi gned such that, when added to!%aAfary

m Lk, videnisBRPb.enent/knhuman mik is capabl e of 175987 ¢
del i ve f'u%g to the infant approximately 24 kcal Per

fluid B Hds8¥emt el y 8 1 kcal per 100 m ) 19%398¢9
sone ehpiodiinenydocHidigehuman m | k suppl ement of 1dw719¢g
i nvent i Q. nprises protein and mnerals in ano

t hat a#ég'gﬁi%gher than those normally present in h%l}tn%ﬂg
m | k. Jhele el Pecosgbereemic At O of nutrients in tHWH7 kg
embodi fERLh Y ABRitd, BVgRd on al so avoi ds over - digiditd8ny
of the human m Ik to which the supplenent is added.

[ 00036P%¥PRaR_Be enbodi ments, the liquid nutritp®s009
supp! ewkdmbin ofPaitigatgr esent i nvention nay contai nagetooo g

i east kcal per 5.m supplenent In certain

enbodi éﬁﬁ?%a,%&'}?rﬁgcogﬁ%rﬁr%nent contai ns between abbift’'89

kcal aWithnaib&utiqudl fynagiere 5 M suppl enent. I n one.352g

enbodi ; t. contains about 7.5 kcag|
mg%femuWﬁw%Pm&ﬁ%Q& % 554 EF(E)

5 mM supplenent. ITn o r enbodi nents, the suppl enent
cont ai hreSHEe hepshydrate25 and about 30 kcal pert892/p

suppl egBditim cieReadhyagateipon its dilution ratio. [QXE34L
in the art can be used in the present

Any fat. k o3
i nvent f'6f; Ug?%\yri‘o(ﬁ@ %€ 5 suitable for conbinati drr®0kd
Wi t h t BepriotSuifatecempebipdates of t he suppl ement. Exergpldarky
fats 'W%lev%%ﬂcﬁﬂ%atgb" medi um chain tri QJI;.X.‘%?%Q??O

corn oil, "orl rgrycerides,

oil), ve oil, structured t

pal mol ein, sunflower oil, safflower oil, coconut oil
pal moil, cottonseed oil, hi2gh ol eic safflower, high

ol ei ¢ sunflower, cottonseed oils, and canola oil. The

fat source can conprise one or nore of these oils.
Emul sifiers, such as lecithin, may replace a snall
portion of the fat conposition, but usually not nore
than 3% [ 00038] Any carbohydrate suitable for infant

o o - - e
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[

00042] In a

the fat source in the

pol yunsaturated fatty acids (LCPUFA) such as

docosahexaenoi ¢ aci d (DHA),
and ei cosapent anoic acid (EPA).

arachi donic acid (ARA),
The fat source may

alternatively or additionally conprise LCPUFA

precursors such as Itnol eic acid,
and y-

nol eni ¢

DR b

S OUMUerR NS ARDS Exay@le Aanot her enbodi ment the fat

acid [00043]

OE[%S’[ esttﬁ

at SOUT

g pﬁ?’%@@

a-

Nnol eni ¢ aci d,
in one enbodi nent of the

o SR e oy it

SO e cO {i e both DHA and ARA In this
en&&%Mﬁﬁéﬂ@wﬁratio of ARA: DHA may be from

al

pr
ak

out 1 3 to ab
esent inventi

on, this rati

OGrarHs perld 100 € GERRJPeABO0 mOT

D i s from about

t hecaloric
Bis#idu@ion, %

Gudteih: 1 . I n

yet amméher e

vbodi nergo t he

rati o3ps

fr

¢t about 2. 3

to aboute 2 1

n onetyay ti cul

ar 65

en

b ment t he

rati o2isd about

2:1 bmwganot hg

r 5

pa

wAshcul ar enbo

di nrent2.63f t he

i nven®i7zén, t hd

ratio i s

ak

igterl 1 5. | n

ot her2.@bodi

Tents,768% rati

0 i s about

1

To&l Bolidst i | |

ot her 2&hbodi m

bnts, 28% rati d

i s about

1.

! Todyrmn! R RS sk sy 6 Rl 4%

1.09.
fu

In a particul ar enbodi nent,

the rat

e rati
o

io i s about

egidis

1. 4Bodt 1.0 @ﬂﬂ|441]hel pH fmfgbalbﬁtv%ﬂmmbdmemQS 0o 4#@ pre~ and

i nventi.on,

ando%-¥6o4

231100 Gt 8t heyCan Al e

bet ween

ﬁoglpﬁélltlon IS

lJ|:>out 88€{

e ”Q@Qﬂr@%f@riﬁzaﬂoh%nldeﬁ(@ cpbosstrinEatioRCaiRedburdd 4% of

t ot al

f at

ht I n sone

enbodi nents, t

he | evel of

DF@fﬁ%lSﬁetsféﬁ?a%a@fe @t 389pmrnAGEaT - f e osHpialityi j e preduct

anefiey i Wars (PR R waEé?eanbes&%I
64% of t ot al ht

fa

by weli I

ah

n ano

t he

| evel of DHA may be aboutEX3mBHemof total fat,

v Jogra) | ITHE bx

f uranresnbasiirbenti afentgcidifres! Ilqelv:bfnuroan mswemaenwdm 1

orbbae

R

cg'* ?n&lér\?\@récﬁe‘é@ lforq;re%g
b R Ehtcef Trechoft ek s e bt by ek

O 2394 36d kQ. h?&%ybgd wmygzlnmtemﬂsotam ahd diasolvihgitan 150°F water

| evel

arti,cul ar e

0. sy

oo Fe ks bPGpsE

i E“fg‘?e{h‘@%{fﬁg% BR SBRM

amﬁdnw:hilﬁarhsﬁmeéd wfa Pittanky A hairasthy @:Idﬁ&%eb:}esed

of total

e

BheomRRnen:Yap a

of Ol485g pat10,dno Wei ght .
of ARA may be about 0.67% of total

at .

e

I n anot her enbodi nent,
f at

enbodi nent s

LAt %fnﬁ“}ﬂté’ﬁ BE‘iE‘tOO%

t he

b
weil§PR80] | nA ReethBieParAigRIWAERTeParag by dpighing 5%?@& Kay be

ab%&tirgaﬁ’c?/‘éli%oﬂnﬁfg

enbodi nent

st

bet ween a

'tilalnsi%?rgg

ko AR TR0

out 0.5% an

evel

i ol Blepde

ff’c':nﬁ é@) F @¥te¥‘@|ﬁ]’é‘cted| t8 r¥@ér3é‘8%5§§ ina

may bet ween about
0. #706aheregayon tanks o‘i‘fﬁlf ff’%\f”'mﬁ?s \KB‘P gagtin gropayation wias

t of t

afatioRA Mmay be

otal fat.

| n [e0R1her Aemberal prepearatiph aasgrepared bARmasayngmam:tsween
ab % 9 f
andiherAl G, S B2 % 4 b€ B 2, B BVt
0. 38 loy 12@Fghateofsubjetial t6 mv.ers{eﬂtﬁmnéﬁss)mma sephete odregtal
in the present invention, may be present in an anount
sufficient, when conbined with human mlk, to deliver
to an infant fromabout 3 n@4per kg of body weight per
day to about 150 ng per kg of body wei ght per day. In
one enbodi nent of the invention, the anobunt to be
del i vered, when conbined with human mlk, is from
about 6 ng per kg of body wei ght per day to about 100
ng per kg of body MEIght per day In anot her

o o Y
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[ 00053] The source of the ARA and DHA can be any
source known in the art such as marine oil, fish oil,

wapoghietigel | oil, egg yolk lipid, brain ilpld, Beiusives/061001

i ke. The DHA and ARA can be in any form provided

that the remai nder of the LCPUFA source does not

result in any substantial deleterious effect on the

infant. Alternatively, the DHA and ARA can be used in

refined form [00054] Sources of DHA and ARA may be

si ngégaratidn tapk) srhasnihaugbﬁephmggh ?Si%n tﬁbﬁ!ﬁaerred to the mix
e . dis

5,374,657, 5, 550, :

ot Wik B 2rEURRE I 2GR e e By v ahidrai et T e
entrhix@ink. [ 00055] The LCPUFA source nay or may not
contai n _ei cosapentaenpic acid (EPA). I n sone

end809881nt 4n ollk graneralioR WasRISPAeAIY Weighing vegeteblRlsns
I I tft:hgs?alfargan9.;sEBAd/oFQJt-semmlem.waﬁ@btaamag %t@ﬁ%g@rtgﬁn

human m | suppl enents used herein contain |ess

t ha@l«t1 %\H@t@pa@@owﬂtomcp(eépegmﬂyt S RkeMsdrihers §26 g
l e

ol rano 1657, TR EP Shsal et nhlY 21 Sl agd 26,92 k9
st isingle celbarachifonic meidt el W@ab@tﬁmﬁeel Veriows fakpoluple0056]
I n d

y\ff‘tggt abg&ﬂp?% g‘?gg %ﬁﬁnn E&%B:BQ éaweke ﬁt‘éﬂ%tﬁfﬁ‘?;g%?
maywithethadiled The Ddﬁ/p@edratmn weséwateattbel 500r asdabierhto tba
W|th thek ot her conponents of the suppl enent. For

% the probiotic species my be chosen fromthe

ger[ecﬂﬁa;aclf hbadxtltelia tiaan chixBiahk d@lsaxttueght tora temperature of

LacEoaent el =hafsQBE Persshfisoosppie gy o The fow

enbagi dTRS Mixtlidethidghithd BeBbgeiak MerRiPprofimieey peesent
invention additiagnally conprises at | east Qne

pr EHISRS Ber mipuies; Ts"ee'HB‘BHP HEashen aPIgtiehivR P aefodRgiPn
t hgyza5 hoﬁ%&_ﬁ;eﬁ’iﬁat@éﬂﬂ&@ceé&r OfHeCkR &k dtdgd &f the Ihbﬁtébsmfz@tton was

conbination wt he ot her conponents of

supPnduend at 359%!3?5&'\(1@@@0 payarg W@dpﬁ% Apd ”ﬁﬁ?cﬁf‘@ GECHE
Carsde?s% R hRdurel 048 é&%@é@ﬁaﬁs@&%ﬂd anﬂorptteme surge
fructo-ol i gosacchari de uco- ol 1 gosacchari d

_galtalelt ool i gosacchari de, inulin, polydext rose

ST Ui AG3RPAne N 005 ABIGEINAAT P18, o

| i qaniddd It@t’rmwsm@da tangudipedotahsolids petventageevas apprwomatsa!ms
u )
Pregr e itferDfi wib B PRtd e aRuloido by Tudl vty
t heo p7@¥eatd held éortappnoximytehed.p secorstsalbifel matttre evas cooled
prqt ei.p..source at the | o The 'o ectin
b dorint S Gendineratent AdRteoRina e . theineBhiiceSees
Whipggbdie waeSisledy |rﬁ@@tp$e-tst@amme§u@mmmﬂt from@uhereb@as
ot herwi se. Thead|g3 n_o ectin to the acidified
i cﬁi‘PBt"Pﬂ}Mﬁ’ﬁC‘fﬁg l?ﬁﬂ@h%"ﬁﬁ WL?y al so assist in the
paqtegss)y Al réBenRES i inlibis spasifddtianS iRainihg WilblLioN,
creanming or fat separation, and/or sedinentation of

m HW'@F’@“ Mdrapers Pgblgatons, RIS, PRt appicalipn® of

' njﬁ? ?(ld?t@rttekfél F‘ezJor@ ur‘?lgnl?s%rlﬂfsof)ﬁicﬂurebsbml ﬂn?errnétn
pro uct contal ning pectin. This results in

pr dstingsjauing apédese peapiieals ancidhe ke ase beligby Irmﬂwa?d
i grkc%qn@ntﬂls s}e@hé&’uo‘ﬁ% % ntltrét:egel'ﬁh\éedischgﬁon of the

nut i ents contal ne erern to ant "becaus

nutrefesences deeein &t m@rndsdlmetué@smmmahee firecahsettiong eade by

nutrients are less likely to settle and/or stick to

tubing or bottles. [00059] The acidified |iquid human

m | k suppl ement of the inverddon is useful in the

feeding of preterminfants or |ow birth weight

i nfants. The suppl enent nay al so be useful in the

feeding of "failure to thrive" infants. In sone

enbodi nents, the invention is directed to nethod of

supportl ng and enhanC| ng the grovvth of an infant via

o " oy Y "
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associated with conventional sterilization. As a
result, an asepticaliy packaged liquid nutritiona

weapplietmehnt retains nore nutritional val ue andPERKB1908/661001

nore natural texture, color and taste, all while using
| ess energy. [00064] Nunerous types of packagi ng
containers are readily available and known to one of
skill in the art. Exanples of container types
typically include packets or sachets which nmay be
manhéiagtib ol ngadraissioh @ mada it asy refefdnicenconstitfites lprior

Do il gt oy pedtnt B Sale fre dhctiacy A peflinBate

[OQ@@ﬁimkaramgakbgcular enbodi nent, the human m Kk
enent is fi into a forn1or bl owfili

® o IRAGHET r ltesigh e B e TR AT SOB B YR Een

r e%@&@d@dﬂ%‘iﬁgoébé&fﬁctt@@n@ adidss, aﬁutrhetﬁb@é %Q:bi@ aescsnasrﬁoﬁ R’
this enbodi nent, a container is fornmed, filled wi

t hdomlydiative PYPOERDPRIeRhe WoRdE yas) ¥ WQﬁd%Oﬁ‘éﬁﬁCf'ﬁ%s
pr Qgtﬁéﬁth\é{htotﬁ ﬁMﬁta{BH”fﬁﬂus' tBtb%ru\ﬁ%@Fs‘téHa Bt %r@@%bﬁ& @Qr:é’fbﬁ@

designed and operated to mnimze
comnamivmmad@ wywhase oficedioaiygéiiis the a@wﬁﬁoﬁ @@@ﬁ@gérqmwe
)
oo oIt helRsee BLRVBL SRR Tl n I,
de§olgang tleinkze Idiaddiivhyit shiulddibe entenstoedrtkat. as[pede%}he

TSl L YO BRI SR B SO BB o

scapampfe, Whde pbancmar bebedimantsd havechesppaveendifitd obiner uses
skilled .in om.consi.deration

=i Foplalec; Misrclars <Be SR A 4sha A (o ssended claims
di seboigedt beligitdd td thel destnitndd thd pfertdteversions contained
specifijcation, together with the exanpl es, be
cor®$'8r ed to be exenplary only, with the scope and
spirit of the invention being indicated by the clains
which follow the exanples. In the exanples, al
percentages are given on a wei ght per vol une basis

unl ess otherw se indicated. Exanple 1 [00067] This

exanpl e illustrates one enbodi nent of the acidified
l'iquid human m | k suppl ement of the present invention.
Table 1 illustrates the anmount of macronutrients

(proteins, fats and carbohydrates), as well as
vitam ns and mneral nutrients present in 5 m of the
human m | k supplenment. The caloric content in 5 m is
approximately 7.5 kcal. To use, 5 m of the human m |k
fortifier is added to about 25 ml of nother's mlk and
is then fed to an infant. Table 1. Nutrient Information
for Human M| k Suppl enent [00068] Table 2 illustrates
alist of the ingredients in the acidified |iquid
human m | k suppl enment of Exanple 1 per 10, 000

liters. Table 2 Conponents of 10,000 Liters of Exanple
1 Nutrient Supplenment Hydrol yzed Whey Protein |sol ate
1241. 331 kg (90.24% protein, 4.4% water, 0.45% fat,

0. 35% car bohydrate) MCT Q! (Medium Chain
Triglycerides) 883.000 kg Soybean G| 225.026 kg
Calcium G trate 154 518 kg Cal ci um Phosphat e,
nmonobasi ¢ 135 765 kg Citric Acid 105.012 kg Potassi um
Citrate 32.254 kg Cal cium Chl oride, dihydrate 28.278
kg Single Celt Arachidonic Acid G| 26.928 kg Ascorbic
Acid 24.809 kg Niacinamde 2723.1 11 g Corn Syrup
Solids 1232.400 g Cal ci um Pant ot henate 746.588 g
Biotin Trituration 1% 248.205 g Ri boflavin 199.402 g
Vitamin B12 , 0.1%in starck6175.987 g Thianin
Hydrochl ori de 139.508 g Pyri doxi ne Hydrochl oride
124.719 g Folic Acid 25.141 g Single Cel
Docosahexaenoic Acid O 16.157 kg Tocopheryl Acetate,
dl - al pha 4190.438 g Soybean O 3223.600 g Vitamin A
Paln1tate 499 900 g ChoIecaIC|feroI concentrate
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887 ng. [00072] Simlarly, as an alternative to Table
2, the human m | k suppl enment may contain a |iquid

W a0a414prem x which may contain, per 100 kg, PGI/USH9§061001

kg tocopheryl acetate, dl-alpha, 40.000 kg soybean

oil, 6.203 kg vitamn A palmtate, 1.746 kg

chol ecal ci ferol concentrate, and 0.054 kg vitamn K-i,

liquid phytonadi one. The anmpunt of vitamn A per 1

gram prem x may vary between about 98, 000 and 124, 000

| UWhatisadaimed isf vitamin D3 per 1 gram prem x may

vary bet1vveen a t 15, 90@1 and, 20,100 | U.. The anmount of

vitam n'E per i“‘éﬁéﬂmaﬂr'@ ?J%?fn rcx‘?mwgn about 473

and 598 algebteihhsnggoment, of vitam n Ki per 1 gram prem x
var¥ bet ween about 494 and 624 neg. [00073] Table

3 i 11 usPrat@ORRE Dr oxi mat e anal ysis i nformation for

t he hunmarafidhydsppdmpemintof Exanple 1. Table 3.

Proxi mate Analysis [00074] The density of the human nk

suppl emd¥AMBE Beanpl e 1 is about 1.05 g/m . The pH

ranges hgidMaRNwABIRIH thé- p?-ﬁoﬁﬂg hnfB milk fip fé‘ﬂ%nt s between

post-sterilization (at 86F). The vi SCOSIP

cor@peyi 4.P@ndidB.about 200 cp pre-sterilizati on and 400

Cp post psteryld K(ﬁfldaﬁ%nggé‘ulﬂ%%@we%ﬂ Br @aikf P?)ﬁELe% thei

splndle at 30 rp osrm |tyo
pr of thet supiplemesnd is petweee rb¢ @3t 2anddter and 5 ni

roduct r  Thi
excanp e 1 bty RE Pt Yk g BRI o gt {RBERIn HR o
aciodiie smd)planmnta:hlbasrﬁranrﬂbosﬂ@ﬁl enment of the present

i nventi gn. iiustrates the nt of :
moronubri ent® (ibbuhHE MR sBe i E8RBin, ey the o
vve|cbn@,en&mttcammeeagcéam'rnﬁairahbasmtso%eaﬁ the pBIREEBONIENt &F th
of the human m | k suppl enent. The caloric content in 5
SPQPQWEEM mately 7.5 kcal. To use, 5 m of the

human el k fid iiduichurnan adzdedppien@hpdtcf&ﬁm mfvh@ifeln the fat
nother's mlk and is then fed to an infant. Tab

NuCPITRRNEMACBIAREES St‘?afetfrth%ﬁ%?t‘tﬁpﬁ’km‘énﬁﬁﬁ'@ﬁ%ﬁ?ntFDWf%?

Talgpiamichi ustrates a list of the ingredients in the

aci di f| ed liquid human m |k suppl enent of Exanple 2

per 10, 800 | Thediapidrawnan gilcswppisaentoforiaimo! wbersin therfat
r

pr SPRPRRYR Pt 1ot SRR SRERRs I4ENIE P RSy of

wa A, ARA 5wt combitai®bedheaedohydrate) MCT G| (Medi um

o

nomobmsnentr@&pﬂéés kgd@int cinamkeglybel:ﬁés 012 kg Pectin

52. 656 [at 254 |cju .
i or ab° o TRREh R4S BR eBBaBRE LS Il M Beseingt
Ac chriﬁhydraﬁe &xfpdrgniscrapides 1863 thad 4b80(101 08¢ ohihaajaltizi de
2723. 1 é],fﬂ Co&g S\érup Solids 1232.400 g Cal ci um
PafrPRERLAANS SHPRE®BAL g Biotin Trituration 1% 248. 205 g
Ri bof | agi n T8 Q& Buriha ﬁﬂﬂ(%uﬁélamenﬂoﬂc%mﬁ whéfegthe
175. 987 Thi am n drochl ori de 139. 508 r| doxi ne
W&PWHV%@F%@@@DW O PIISi 'ESSbipR 2bsut 1 of ths; Grifris
Ce|cbnt@ﬁp&qﬁ@§ﬁﬁ§@ﬂbﬁt Acid G| 16.157 kg Tocophery!
Acetate, d!-alpha 4190.438 g Soybean G| 3223.600 g
Vi tam n1® PaThﬁ lfcaicehuroan ool syrriRBieatal @airet wherein the
co %?&Qitnrc%t'@onégt cbh ISgS Ybbamdy, Kr tHeCHé'ldnc%}tfe%‘ éﬂﬂh@ ne
nesi um Phosphat e, di basic 551 errous
Sulsﬂam!emehiept ahydrat e 4 802 kg Sodi um Cltrate
dehydrate 1.650 kg Zinc Sul fate, nonohydrate 1.590 kg
Cupric Sulfate, pentahydrate 0.143 kg Water,
deflouridated gq.s. to 10,527.000 kg[ 00077] Table 6
illustrates the proximate analysis information for the
human nk suppl enent of Exanple 2. Table 6. Proxinate
Anal ysis [00078] The density of the human m |k
suppl enent of Exanple 2 is about 1.05 g/m . The pH
ranges betvveen about 4. 25 and 4 40 pre- and

o, o, - . o, 7~ S -\ S N o '




[00082] An os preparation was prepared by weighing
vegetable oils, fungal/alga! oils, and/or fat-soluble

W@ Ra0ai#4185 and bl endi ng them t oget her in an oi | PCT/US2008/061001
preparation tank. Mre specifically, 883.000 kg MCT
oi |, 225.026 g soybean oil, 16.157 kg single cel
docosahexaenoic acid oil, and 26.928 kg single cel
arachi donic acid oil were interm xed. Various
fat-soluble vitamns, such as those set forth in
Exanpl ed11 ofhliquidermatinatk supplenmenk eficlaint h wheesioihes.

¢ he R R B T e BrelB e T RO RS
br aiagéin protein, ardpemadinatienothedm®OF and had a total

Al R R

appomprisbeleytid. 5 gal l ons per minute. The m xture was
t hen squect$d to a 2-stage sin%iepass honpgeni zati on
process.3The g Fa4id BUmER Nk SURBIEAGHOGEHRTR 7 WhelRinsthe
CORUESERRENAECRIAY bRRWEHSIRRE 46 HHA6E Kyhebtit Pef 10 60t he
second stage at 500 psi. The m xture was cool ed and

tr S4BPIBMEBH to a non-sterile surge tank. [00084]
Wat er - sqj ubl j ] ; | LS W

vt or . and e FEnIGHENR sUBpRERt ofLEREN 2 el the
perstepieaget opi¥aiap pebyaarsborySQ and o6 kypecin ReUTGOGRE
pr%uga%hﬁﬂtto 18Q0F followed by a final heating to 270
F an el’d for approximately 3.3 seconds. The mi xture
was cooled to 100 F and then underwent a final cooling
to 800F. The heat-processed product was filled into a
pre-steriiized aseptic tank and, fromthere, was
asepticaliy packaged in blowfill-seal vials. [00085]
Al references cited in this specification, including
without Iimtation, all papers, publications, patents,
pat ent applications, presentations, texts, reports,
manuscri pts, brochures, books, internet postings,
journal articles, periodicals, and the |like, are
hereby i ncorporated by reference into this
specification in their entireties. The discussion of
the references herein is intended nerely to sunmari ze
the assertions made bytheir authors and no adm ssi on
is made that any reference constitutes prior art.
Applicants reserve the right to challenge the accuracy
and pertinence of the cited references [00086]

Al t hough preferred enbodi nents of the invention have
been described using specific terns, devices, and

nmet hods, such description is for illustrative purposes
only. The words used are words of description rather
than of limtation. It is to be understood that
changes and variations nmay be made by those of
ordinary skill in the art wthout departing fromthe
spirit or the scope of the present invention, which is
set forth in the followng clains. In addition, it
shoul d be understood that aspects of the various
enbodi nents nmay be interchanged both in whole or in
part. For exanple, while particular enbodi nents have
been exenplified, other uses are contenpl ated.
Therefore, the spirit and scope of the appended cl ai ns
should not be limted to the description of the
preferred versions contained therein. Wat is clained
is: 1. Aquid human nk suppl enment conprising: a
protein conmponent; a fat conponent; a carbohydrate
conponent; vitamns; and mnerals, wherein the pH of
the human m | k supplenent is between about 4.0 and
4.6. 2 . The liquid human n8l k supplenment of claiml
wherein the phi of the supplenment is between about 4.2
and 4.4. 3 . The liquid human m |k suppl enent of claim
1 wherein the pH of the supplenent is |ess than about
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