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present invention include analyzing the |evels of one
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[00018] Figure 9 is a plot of cumulative frequencies of breast cancer positive and
breast cancer negative concentrations versus PSA concentration.

[00019] Figure 10 illustrates data scoring model for selecting one or more cut points.
[00020] Elements and steps in the figures are illustrated for simplicity and clarity and

have not necessarily been rendered according to any particular sequence. For example, steps
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perfornmed concurrently or in different order are

WO bdougsesated in the figures to help to inproveCT/US2007/067418
under st andi ng of enbodi nents of the present invention.
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PCT/ US2007/ 067418 [00023] The software required for
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informati on may be inplenmented in a single device or
implemented in a plurality of devices. The software
may be accessible via a network such that storage and
processing of information takes place renotely with
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nodul es and/ or individual functions. For exanple, the
bi omar ker anal ysis system 100 nmay also include a
wo eaonsaisay function, for exanple to provide i NPCT/IBL00D067418
relating to the processing and analysis functions.
The bi omar ker anal ysis system 100 nmay al so provide -5
WO 2007/ 130831 PCT/ US2007/ 067418 vari ous
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Sﬁgﬂf‘é%m‘%‘:ed dd'o%megssgmggguyt L ér?i x&qp nurgtﬁeg %‘ Idvsgasc %ysmvg Ca‘ﬁﬁ -negatnve

suhifers; d?'%fﬁ%c maﬁwdmegg%@m m%°f§ﬁ§ ar%ff f'ﬁ%ft"uwh@' Oda%baws
wbisadenBd tife dats osihaalndre abtstanttalig lcharbaddrisd biCthe fdistdze-negative and

dﬂka%%é&,\)a%aﬁ%'sm antlisslhier l%wqg.m grw@ostrat s,am ﬁeuséah @?jhon

statistica O%Sare resentativ groups r exarrE) , eacC
may haye '?i’é‘y3 bigcts,in qaghyeqhortgy L§?Jb‘f°§8'f gay ke ghamgotegigery several
sitacihorg ndlettingafpr Bamplrathacthe discasdcdn \exisiein disedse-pusitive individuals

aP VQIOGQQQ%JSS or bfilr &alolzRABhic.| BhatdraMRl %thert Raford & Slhys SASE the

X ase- posi tive i.ndj |s at various
bfepifet ovals MBI PGB RE AT PR or of her
[9092810r s t Ab¢ binmyrkerfanalysis tyisem 19D ores vk ke anpyiegls of gpmbination of

bﬁJlJ nar nﬁlteaaa%npwch I 1eQELs of q,gawav %rdtﬁme\@ alu,ah,g reproducibly
"[é‘hg}" g‘fDJn d? Q‘ gfeqé:‘)‘rtmr gmqf?enéqev\é?sl(é ?&sﬁr@ omar % a}"le c%bltm fed from

I na
a$ feymsumple Bourdes ap @owsible. gpchpast e |aaﬁm wd\hkehlsmrﬁhya"bée For
ck RO AGip b Isyurced @tagrind R dbut lafe #dd @imted &£ MhoR MHNRA] €8aRH,, plasma,

ngé/ f%&lll‘lq’va or]:\uc%l.l %gﬁé Q?bq.ldmg%rthgl;%l&; gr lﬁplkgk Fﬁ&h lfl ! l'g‘msl lissue

S as
og |°ng gssug é%fﬂ'?'F)y Bismarkse !fvs'armye“w&rm SOREFTH- @umgaeﬁwdewv
isdaFioge BvéTBhay BE Faueke pnlp i a asrdcutotsahplaistvect. t@onseghaitle, the same
SpIL[g]Q ciourl?c%r énswPL»@Sde bolHrlbpgmatﬁ@ dl%@ﬁe {HMHEPHR3dels and evaluating

aspirates |nCU|n)3 Iea é{ortssue
P('ﬁ"iﬁ'&“r J8p l§ease saws m ‘éé‘u "3‘81”‘“ ﬁ’@‘r 'P'F‘ §‘Hé°‘§ (fpfagyred in whole
bRicONhEK 61 tbse\whme frayy a/patigntf mamisoby whele blogdu Velerasuhples are

p%cgﬁé‘cﬁﬁcforb i f2hil Behple8 Vil Be FBMed R afiRe REnRP A hiftofhiy collected
parti cul.ar sanpl e source. Consequently, the sane

BARFE*dour ces are suitably used both for creating .
[60028hse sEhathirsnanitsr ebadysisrroisteny d09 gl neplyze any eprrepriatefquantity or

Hirs@@s8c. StnahdisredtBidte, h BiofAGE MbCEMbribd 9 dc8BiddRted physical
trl-aut thdll §.dnnl§.aqsuléllr;tﬁ'ded,l ﬂrl]Id \M]gllceembodiment, may comprise a distinctive biochemical
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bl ood, then the test sanple froma patient may al so be
whol e bl ood. Where sanples are processed before

wo eawilsng3l al | sanples nay be treated in a | i KeEPOEDREN7/067418
and randomy collected and processed. [00029] The
bi omar ker anal ysis system 100 may anal yze any
appropriate quantity or characteristic. In the
present case, a bi omarker may conprise any
di sease-nedi ated physical trait that can be
quantified, and in one enbodi nent, may conprise a
di stinctive biochemcal -6 WO 2007/130831

infat 6@%@@0@6& Sltess] cﬁ‘ dvcnat Manp biothafkeR| sBOAVAAALIPIP GRS Snd the

bi{)lﬁ%rier zm'xl%ar s%mqlof? row o agrlgtlc%] ta%r&%tglkefon dsclllngﬁand%r\}gluating

er analysi s 's
bigmarkgrt igveadalf.r amewor k f or nodellng and eval uati ng

[d@bsmrar keRaw @ar@alctals {nQAOHMbIRaMby b Wukeruslh@u@ & d mmy
pasur.e

Hocg,g'g\d a r%m% f’? me surnig loqs égg ugg)(o ?Lqu?c glglg'l&rﬁblylc“s)dala

Fwea“mis spigalle reasysing fm#w m«éw’ei buy an»aot Hngiggd “é)%%)f‘ﬁs'iléblc format

ofsdhiziiad |ikkedRAM Lidsdrfert @RLS(ETRYA) Adivinitunobisiy @18), NG cytometry,

ks ol &l By oPRY 141 kggtfnét OF W0k ] nﬁgmpmmggqx thod and

| mrunosor ent ass noassa
Pt gipcedure Fﬂ:RTP‘fd“'e & BiO@pr&ert qnelm pyptepy LOOHE thej Wemmbodlmem
ufdk QERKAL meiv@ SndNyced@rts/ o rceamtinfetibask Etausrmobad aandll as for

m‘%’i&ﬂ%ﬂu%ﬁ@“r ﬁ&n feoﬁf‘ad&ﬁe@se Jr Hb&m&ﬁﬁru@{&é"f%ﬁq' ﬁomaxker

resent uses consi st
%t‘ AeRyred yeing p aefé'&aﬁ‘ eglbﬁowe?%aﬁ"ﬁbe gt sune ey é‘t"ﬁ%""‘ Shou'd
bermekalizd agngwbk banksELI®A progxeal uat i ng patients. For

cgﬁs@npl E T bfa,mq}ks%s@ s&thai.lﬁ% rﬂ@dﬁlma‘ﬂ&r mmhw&tyeﬁhé FVant
I onar Ke

r as 1 N S
i SR Ted B LSS A 0 e o ST ke
niag breerdyred by ths ibivenatkopamlysie SEIETEI00p Tt dolarkef ODSS s§stem 100
mhb %&EQ@J &s.ﬁ.ardatc@m 18 %Brp@ﬁtet rh@nﬁl@\%uhdeﬂ.nﬁahkrﬁfze be¥Rta® impact

oE P Ebapt QR pDBE B o 15 Rl HLBER IR o, e
biperarkenenaksis ystqmwowealmwkw bcfgff"’t"F?éS bﬁswnﬁwwm values for the
bRRAHMS levelS,Ydeh@atesLAdmal @ diti BiRd R heaid® | i shd PytahtIy :Svant

blon}fxr(k%r-gfgccfc’mghEaa%mbco%n%klé %{orrﬁﬁ(t 8 tg %ltltl [Q)?r?s!;, Q.‘%’J/é‘ E(:gdunyq t‘\e pangc of

tentla
ey anddriggivsteshdpta \ahnes athedipmarkep rn«!ﬁbbérﬁt% #%Oi rpay. a‘SPr?th"Ffém data
rwm&etsp@mcrdk FER tdks, antl Bk lyzb the etk kegcnal@ isdiSass yaiue Modd0

@d@&}tﬂes %mhunp %%%ﬁm aﬁaﬂs@s&@s@wn@m a»/agby ERiltiple
O mar

evel s ener at es nor nal i zed
visasgs TR <HARI A serst 5«*&?1{5*01!33&%%"%1% Bagreat ffiven the complex
ilperaetivn kT huadah elgbdhogisfracigtiple mokpames ipvo marckdipsshipowith the

pPddinch BF MisSnce 3P the QfsedsE S Fufthe®, d ﬂ@@bl@ﬁ\arkéﬁ%ﬁ‘wlog bssociated
S o B SR, whise PhBCBREIARBLISLE. U] Emarion,
didgndsti¢ adiebility vandhcanwlrgrzé by frsludigg nleralifs 9 b@merkmefor example
thl ﬁeﬁasfoaﬁaivu s;.dmd@bs n{eolaa.aaikerl R sPRERD to0TRIably tiltgrates

Eesc muf‘tllgPe [ an B\Jtyrf {lﬁtr@xs& Xiﬂ%ﬁl@ éldziﬁfo tllIvL, gilﬁgmrkers.

erst e status nodel, ) .
[@(@}}é} ate 'Hlech @g’.ﬁlﬁfgp@lysg sygem t] Pl(émdb ﬁ:ﬁFSé)gvhcthcr a given biomarker is

informative, such as according to a classification of not informative, informative, or highly

informative, and whether it is productive to include the marker in the disease status model.
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i nteraction of human biochem stry, nultiple markers
may have a relationship with the presence or absence
wo@Roorhaosdi sease state. Further, a single biornBCRES200HY67418
not be associated exclusively with only one di sease.
Wil e a single biomarker may provi de useful
information, diagnostic reliability may be i nproved
by including a plurality of biomarkers, for exanple
the nost informative bi omarkers. The biornarker
anal ysis system 100 suitably integrates these
multiple, less than ideal, but still statistically
F&i @(ﬂinﬁie{l aﬂtouﬁ Bebrdafefl &8 tak3oCiated VRN lredsb cancrOBHA3 3/]1e|;|- BRdcling

ckt%.ra% enst u?:@lgef Yc%cl:ﬁ and e%%l%mngé%peame@rs ﬁ %&bﬁcc\{m gucp a-mrkers may be

h-ah'alrs!s‘sqn'f i B‘a?‘}ed?‘?“tff'lahﬁ’t‘miplﬁ BP-FRgPIRE (clpvateg) mi(qr\ﬂ@wnmulnted
(shprgésed) ldvalk i saainh BEprostatelspdaitic hatigen t(PS/5), e dedrosiscfadtér alpha

O st iER, o R, T0C kTt 3Ry pioh e

CHEandey sibeflavinLawise pigtein (RGP} preBpsagisted Uﬁh é@f‘S‘ amcr Vi,
ROPOENF-AQIL-8; Aad NEGEakcSthore iltbraiaavearto brue® kancadihius than the other
“gy,ql.ﬁgrtl ng breast cancer in subjects, such markers may
Ighly relevant. In one particul ar exanpl e,
up-regul ated (el evated) and/or down-regul at ed
(09341 pr es $wehpn [bipekxngstiynis snequieafsypem sthateér mpecedniponents serve

n’@mphegﬁgulﬁtgwnd ST OGRS 21 ate &Gk% t%' xﬂl?lﬁple (ol cén‘n}onmu
i_nterl cukin- interleukin-8 (IL-8), vascu

OfRot niaiF4]| dulgy é’b\ﬂl’?“?cﬁ&isti‘f‘ PRREY "‘a%&ysiﬁ“ Flakof f\av*r*ﬂ' it s
commei gy fiplr lerearkery RAA)isplayenoaCaossiaat distribytivds Wireeambasured values

cAAnEEde v.sges Ihﬁﬁiersubstanm apamom thd ButiSof tﬁé"duh}ég%th@ £ high end,
fam(tg]vg c..ndn P‘Q lgoni'la{he l h gnd to&oeguézet ﬁdls%@mtblr O?S;r}i]da L s an se,ver%lhorders of

uman em S ry 1s
"@ewpqdexllwwwww&é SisySienh OLomRrouere s the @aévrt?eccommomtppﬁecw

of agruk*a.is@nany da&dma&daerummeoctdum astebaiofs, rrﬁ@-ldaais&d dwfributions
n‘gl t I 'R \ge(P { lgﬁ? %chp %t r{%lt wqht l%ﬂdectbfoq 9&% 91%2111 d o% augsm)

n-caussi an, ‘g sease
distsibptions can be ma Pm‘ﬁﬁa'iyo"‘\“f“ﬁﬂn%t% (FRpssiep §15trﬁ>atl°'t§|uglpe tgparithmic
trafforfoatitss | aNordGadssiad WataO Bsh \bB esubjeted Siu I b-graupU @GeragR data

SR A B AP sbbioB BB b A plimBRE LS e

he val ues I ow end,

(00030t h {TREMREBA 2 i 6F KPR OB epY BRYETSS Hmpaghf non-
Giagsnas piaw eawsesrathe glisgise Statik madelg thetbighgarket healypisosysiedienay pre-

p@é\.’ﬂlﬁ' tRonvatidr Ghkh Jooﬂnm 2RSS Atath ?acﬁﬂt@thg Qnalysis, For example,
acco date effects i f non-Gauyssi an di stributions

S PR ERORET =T S0P |'Wt"?’8?f§ "a‘r‘f’é‘ﬁ SRR fRon, make adjustments
telj smtior tralcbloms additippalh dats kiewe cthe gav hbiomesker davelt datahte generate

shppldMtenitl Bkta O PRSg 4 Gt a)fd/ﬁila%l&ﬁﬁlﬁddtﬁ@ﬂtocﬁbﬁ&i/ Qlﬁta that may be
pd&lfgstssgsdl gtlént I Iognfsprl?c glgl{ng qﬂ%ng}ch%g%gﬁlca %frﬁra c:nsf car mod8 or other

appraprigteotiarigtidabanalyiis Hunyer iy d%‘t‘ﬁ’"ﬂ‘ah“fb'éﬁ Ripihjrlt dhg dscase
stawh- group averagi ng, data segrrentl ng, usi ng

er entd
36T c‘é’?l’j;@@g%@‘r Q'té%na%nsaég&g gﬁ{en.g can%uea % process
thyi BiaPiRBAKCTAMER Lottty nerye &HvEY g%"‘?"rfé%’é‘t'““o istriions. In one
efabbidife st the sti@n4plir Ahdydnsystae Milseasedse aba ifinedelof nbilgormal

bl?cln%&'@ k1«?\r‘:l.~'.;af1]|a‘)&‘)ﬁrinrsiceﬁyvﬂﬂ?rl‘ﬂ)oﬁ‘(EXusQiEaﬁ'distributions, such as by assigning
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process the biomarker data to generate additional data
to facilitate the analysis. For exanple, the
whe@rnasBrr anal ysis system 100 may i npose varPOLES2007/067418

constraints upon, nake adjustnents to and/or

cal cul ate additional data fromthe raw bi omarker |evel
data to generate supplenental data conprising a set

of variables in addition to the raw data that may be
processed, for exanple using logistic regression to
generate a linear nodel or other appropriate

statistical analysis that describes the relationship

mgyfumtuh} anG/‘oPﬁ‘n%m [nﬁudagle v'ﬂﬁesdér%ﬁlﬁsfgr cadtl &LF blOL‘lQ&QR‘?’ &:I'lc E&Hs may

exanpl e bi ornar kcr anal %sn S system g n%/ .
o BB s SIaEle cpfgon ) 45110 REPIPERSS BEPSS tout 66% and
ascd T4 nEgainkasered fevels arpl cafludroaxtr@adissila highlvaltesi but i ons.

[doﬁz'il]ne Q@Qﬂmg%rﬁ&ruré Qethb'nmmdﬁ? En@(ﬂ'%%ﬁﬁlﬁn §N&h‘3m veids for

may reduce, the I nfluence of non-
3eB\AEToATE, Bigahes Ry B i pRIAeh O §F‘§W"ﬂ'f‘§ p ."aft-meS'ﬁE value
(B UK Buasashlye asai qadipn vaRie WD RO OFNhBEE Bilthe disease-negative cohort,

anEcp%ﬂr l}g?%g ; 7 f:hg@Mélﬁd d%‘omé’“ﬂna&%%& rmngir'M1@|nlleQ.¥ml Komarker
e L2 A HETITIG 04 A LUF PR PRSP E P s g medion

vaige twhere theolepals pldtted we enhistbgrem. 86kt dhe eehigalt608010794% of the
nteb&mm&ﬂ&q{oﬁ& Are ¥ @bEntd@r BXdelenfingthd Aty kavikdon. N Sbximum

val yes. [00037 ferr o Fi

gt st PG A esaB &b Piii o the BF IR TR ana e
sidandddrariomelithdhiicetsd blomiaskheditip for Praniple byeddingtihpgedipn value
té 'ﬁt rﬁﬁlﬂﬁé'cﬁttﬁe Vﬁma: dév3ekidh, suRHGR rdSmbiE Eh4TE &fdr GimeHBEY RBndard

dsvnrhnopt an% m 1or dtya a?lé,oami t{nl\(oeuglt IeEween neddnﬁ%%&?mpaetg%g ungs t]be standard

t'mning dard devi at'
dgiptinmt ed guantity of the nmeasur ed bi omar ker IeveI S

(43R) , SuGh tRSprag@pr axbodiheak,ythd Bimaritd Undysist Hetethal® uses the
n%(a!ant ﬁlstgﬂi &I an g'lreamS Iag %Oltas& t}Sr mnﬁ'lﬂh t}{ﬂlahltﬁvew&lrtlm to more

ale‘@go on a histogram suc he centra

agpuRtely )b"c?ﬁ mRIREY "n‘}\g‘&svﬂ}“éﬂwﬂ‘é& redysisie thesimppes of ORGP ’é&' very
hi gBr outlfing, eﬁcﬁFﬂ'ﬁumlmgvalld%E Meaxinian dald@s\vinat alenbe falemotédnuning data
ﬁaoﬁ‘leﬁwttﬁwle YabHEu R B6 SQE&b%L {M.eqqe QB;@“@&CQM@M fom o

I'nt er medi at e_val ue and e g devi atig
disgasepaTitive; BOH PLTAP RPIXYS %f d'%eaﬁﬁ P@?&%‘f" %Sﬁ“sad‘aﬁ'ée f%’)eﬂs
Nddmure ditlags mex|be ealcwlgiedofonench pitherelsivant hiomgtketsdar d

(B4Rt | OrFor Q‘Hﬁmplasmnﬂl eﬂﬁ&llﬁmrbfftﬂé”présétﬁﬁﬁvehh& conﬁgured for

re t
ds@fweth B PR P B Yfbss K o PR s
agkewdlilstaginby 440D 8] mediant yduexfdhe bipmeankerotdt hliamb,lcctsheﬂlout breast
RhQRIR IBLand B AhlY GinSs By SlaRdbrd O&iddise 5t thB ehark¥e ehiran ;subjects without

blé{]a?ttcgg%r In l!:ns «.xcrrﬁepﬁ\ry e19!§3d¥me%t Qgiéilbl% nflegfan QF&JS‘J fm‘ ﬂ,{]g'[ tﬁh'?N'F

ey, 674 PO e B VANITRTER Y 8 01 IR IRG §Ha0i Tl oniy00-5.000
Rra@is par hidiviitar@pgy/ml) In¢sgé‘cno¢,lil Isyéhng .53 OA- T3 Sl ZAmnd/ 3¢ AL8pe/ml,

r't\:%eélmlpl X Gsh m §9e g@.,;ﬁ@' Gidah SnLSbRAHERPEA, ILIQFNF-

e set o a a and any _suitabl.e techni gue or
%I‘é’ér?’l“h‘fﬁG G@W*ﬂgp'ﬁlﬁ’ftﬂmfﬂi’%ﬁﬂﬁs of 5-200, 10-300, 0.5-50, 100-2,000, and
500-10,000 pg/ml, respectively, such as 122.15, 12.52, 48.01, 350.89, and 821.15 pg/ml,

respectively. Thus, ditferent maximum values may be caleulated for the PSA, 1L-6. RCP,
ITNF-u, IL-8, and VEGF biomarkers, or for the RCP, TNF-a, IL-8, and VEGF biomarkers
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di sease-positive cohort or froma mxture of

di sease-positive and di sease-negati ve subjects.
woroo7ssBval ues may be cal cul ated for each of PEEUS2007/067418

rel evant bl omarkers. [000' 39] For exanple, in an

enbodi nent of the present invention configured for

detecting the presence of breast cancer, the nmaxi num

val ues for the applicable biomarkers are calcul ated

by addi ng the nedi an val ue of the biomarker for al

subj ects w thout breast cancer to two-and-a-half

times the standard deviation of the marker for al

a1Shd] 1R EifeSprivedc RABbAimE SRSk HpRaE & - dctlcnmﬁcl,?l' tﬁmg)ﬁﬁr@l fHeXsurements

i ment, UI t bI e nedi an val u
for Ry omet.. 30 afis DRCInErRy DU OFE 95 pBorin he ELISA
procddire BOd/o e kﬁs rel@nce-oh @ata Jor i@ ase gasitivieO@erien)@Qise of non-ELISA

tcg{n@&,ggarrs per milliliter (pg/m) respectively, such as
51, 52,12, an

IOPQ%%ect i v%‘f esulting AT 8‘§3ﬁi%lya%§qaags RS fosPasdcly the

lnaﬁlwhlen@s@mblmvberﬂlﬁﬁls (318).61f aFNﬁcula sulfjdet’8 meaguebd\SEHs above
tht MaxBRATPAIR, wnlobh.eadoh QedigHA@F Sr 0 g ach QDan ﬂann%pOal ue of 1 or 0 or

i RROPTE PP Enaiie o be psoified wits e BRIERF S biomagkes gwp. such as
regprded3inla Q@IW Held in fhissercher pupplepentiihdpta segfj if fherbdqmparker level is
bdIEW Iumm.abrue&u .magrahamféadfmds adclich @ hik BEnd?SAppldrhental data set

(3@ TIﬁ\IEIcs EFnatf)T_c tgﬂa gna)d vf;%%:k‘fg cgg@iéﬁ?lg Snbtwggr{/\fbeonrem%ng a disease
StptgPMPdel ABITORME BN ISPt IRt Biomarkss lovels to P disspse s@tys model

infeRediicie Mhe désipgRstorsinag dlse Sordgrize thoteahid jine Bvdthschfe IEtdsSSA
rdgBAqu" € effmh%onaus?r %ﬁgu, A YRR, b‘mm&%ma BedlB o VAG G um

ta I1s’ad varla Ions I n
a'ﬂﬂ»@é'@dw@ "l theb Promate. W W '@’I“f“&ﬂcé*"‘tﬁrh "éf‘é’.t%‘( feplaced with the
mdkismasxiopatde Valw:ef‘owbﬂmipmtmku (326). oFhe adjpslcdEddd SN ving capped values

a,tdemmoqme&s. LaQ& Nar @S LlpRRR% me@hm\mba@ data is
val ue ma to t dual rreasure

are vV
Pl ARG L "31@1)0 SSbrel Vi i dtispiaet Segome part of
thesasnikneital date beti Thabiditionaltdasenatog idenetos ek the me@surcd values were

u.maddnfyl m '%ﬂhdﬁz‘?y‘ aﬁamm@& a%uilgm &htake @ﬁusamnmr@qealmmm

t
kb i Bl oo Shing BRESBMTRR e, YRR ost . e

exteemelychigh valeksinpyd ppiliT the buﬁdarmﬂ(rleb dft data Hiasisdhe ¢xgeption, not the
nsHppl enmental data set; if the biomar ker Ievel is

[(R)%Lﬂw t hq“h}r:sa)l(f]tﬁtjr)n}lfn rgRICII]-'t u% a%er \éﬁ.le%«ﬁt émf Itrc’m %Jﬁ( E]%%dlue a

IS or enent a

Naoiyisefrigthgsukiect's é'fﬁplfﬂﬁ%f?' q3t tamsr%&‘aétm&@twf&rvr exceeded the
liv@t s efe GaV BloRiatiag leel(hBE BS ecplabdahvils (RDMatimamdalBeablk Mlue.

‘gﬁ‘ve\-s@ \f'n%“f%r p @%h—ﬁ{ur ﬁvc‘p lis%ﬁ'rut(ﬁl[. n‘:lnﬁvg* ch d%gﬁ& lht. original

I sease status no Interp realon The eS|gnaors

fempriar Leyelcis mprirdleaiohe °?‘FF§\’P"PU§t B\ thei %‘EP&‘tSeS“P%’G'éF'g‘" data
rc[nOﬂ)@MéL-lAddltl onal Iy, when any of a subject's

é?io@ﬁﬂ] K terrkr;y %Edﬁﬁﬁceﬁ&ﬁ%@ﬂ swiﬁn ff@O( iy mso 3k Icemh}es 1y @Ldéeatc and
a | omar

a0 TOBTPRH TRk 1 SHRE BR T Bt BopRRtr ooy e capped
styipbmrgepiak datg. 3 2 malikkrk dataljcomprisds dhet eriginal daty adiaggreth account for
vYrRhiURSobséHAEl IR AR fhda Qe vaflRS IhgNAdybeSattiBYed B oREbt m&H staliflically
slgnilgigan?ntggraﬁa&erd%vg aﬁs c%ntg héngtortshe I{)ravgxgrrq[t)lg Igt.m.m. behavioral, age,
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preserved and the adjusted data with capped val ues and
addi tional designators becone part of the

wappliamsent al data set. The additional desi gnaP@r/US2007/067418
denotes that the neasured val ues were unusually high,
whi ch may be informative about the disease status,
while the replacenent wth the cap value limts the
i nfluence of the extrenely high values. Wthout. such
caps, the extrenely high values may "pull™ the linear
nodel to fit data that is the exception, not the
norm. [00042] Thus, if the patient's RCP bi onmarker

mBNERBAS dr NRheTBRsérond Noail ihWBOlor déarkate , thé obsefVe@Aevels S8€Epecific

e F 1 Bl PR pr B oot il 1

pigsenhembodiment (eedetardlyedyiecanasp palsaiéh] fictors thay @awravh~mnnlly affect the
|eaé|L Gﬁ\ﬂbhﬁrkls/@'m&atlvm&hs&h%r incfudt:Ni@e; ThBhopausd Isfartar ¥Rdther a

h%s?ercclomglshas %ehl nﬁ(%(ngwsd {tfgec ey.oug' V?E’t(‘:lg Pf‘]gd \6/1%1'1 l'flthr‘th mntrol estrogen
fe@@?‘?"@%‘b BuaPn gl amoaiden; 9 Rapifengp prslcliertdinadrpgs sheamingpr ¢ffulirterm
pre@RERLIBS thiN®El nuthB) O 3onthl &npyodrar K@is-8uddih Y. Sprbor syei&emps.es
prlor?b&gfﬁys@ %lg baefa%?gfhli\'qyy %p rnteg i anrle,[ %t%hla w(&i}gh(:'a eﬂm}{%y dietary

ase
hiitsapdicinal gsass asldiog thFWée ebhpatPs: QGWF"eﬁfe?ﬁ“’dldlfﬁa‘iF& alcohol
chiRtimpidnzieck] deghasicd apivitgand tobgconsegi nal dat a adj ust ed

[6094ﬂc cou Extn%' s&(able\ég\fr!:eactr's% " t}@(pto ii&n&ﬁgac%%w l#aq' affect a

val tribute
ssvs'atbr%tar%w'gﬁ “‘%l‘@ﬁ’?“F‘f C%‘hfe“‘fj'i“&rra}“k‘é’#‘“’l"‘év'é]y Witpkle progyses or
tdebro§u@s snay fBo rusaeixta ipleaning eh@hdr partiballrafactoms ake appj@pble and 0o whut

%62 QR7 é@aﬁ%ﬁ? dpdh QT(lééﬁ&?@&Z Lgﬁzf“g&amﬂﬁg InfeftobQ G?the 95hom can be

her factors can i ncreas c ease the observed
apesigd thyo 3§B‘é‘8u‘\"t’%‘°“'l&f’8ﬁwﬁ$‘k‘é‘i"§' W“’éh“’?‘hdﬁ’ vrhauw““b'e processes
ancdh chegfanigns rbayf varlpes facesethuecap posibhenfat dk leveli of akegremarkers.
Tht 3hGect |d@1at(!6§tmnﬂ\rget§ﬁﬂ?foﬁﬁ$i9#|r£i@lmg ol iRe d?ﬁ&&t thBh&ARL may be
nc actors sta
PP REL LS PR BloFatoainalaF \iedy IRk Ry mRi BRbR0 B Y st n
theforaveef disaestopndior tawgle':uonﬁmp@less al status; whether a
mss]er ec e yelb\abcdRarMpas Bf)nmds tdctdes wiHa BeontirkeY A¢ved Uisay be
nes su [ cQ@n £
nfs,;]sse B:y:my a?‘r%}’)?? nea{;]ru:or Qﬁ{a‘g)&m’p %’EI‘P %ﬂa ? «téoﬁ Ltr}z%elgr%%ﬂeted all
biomarketiriane besp meaurad; andrhe Frelgipang sekisct g reﬂ»&f'&ro the, dstisfonal
f@torsM3ttaen REYAGE the iblomH@ASdatykie @okiuRg 1 00DthiyOinalyLEME kaw data and
ofUiBGR] fiors Dickriry Qaﬁ ﬁ%&m%u&%egut.mn,as ;aﬁaaheéaf};hs 4RE ¥ioRbrker

east cance

b %)’“"ﬁ’emoc'i"ﬁfai‘“‘u%‘é@‘é“"“f"%ci‘ﬁfﬂf H’g‘"'f’l?e'eé%“ BF’"Ng‘AL“[fé""‘ the
prrae nt Bioohrkothér o adadosnt, adferohlo Figon s hgtbiomirker analysis

sbs@%@ h 0@%&@":]%(5&9@&31&\%&1}‘%5 ¥r otﬁé}dlpﬁre Latl48&l ar[a ﬂ]ng each
Sulta e S S use

e g A g R L T S BT

nlrdetne#latl weeabigsd41Bs e dtipmarleer aeh!:rsm fystemaly) mayi heriver. use any

ARPrOFRESARIYSE to IdeRITNpsRRI FRtYioR®ipd SKlerOthe @lcRiyTAndt ariations in
R %rgﬁﬁeraatrt' cular factors are applicable and to what
degree. For exanpl e, upon col | ecting the biol ogical

[QW4E] s, Ineherapssntombpdimentofieimsdhis aif fund o retain a p-value below a

predetermined level (e.g., without limitation, p<0.1, p<t0.05, or p<0.025) may be considered

significant. The biomarker analysis system 100 may also be configured to compensate for
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queri ed through subject questionnaires, additiona

clinical tests, or other suitable processes and
wore@hasissns about various factors that can posBCDUS2007/067418

affect the levels of their markers. The subject data

containing this information relating to the subjects

t hensel ves nmay he provided to the biomarkcr anal ysis

system 100 with the raw bi omarker data, for exanple in

the formof discrete and/or continuous vari abl es.

[ 00045] The rel evance and effects of various factors

upon bi omarker | evels may be assessed in any suitable

th%ﬂ’@&f of E&'ﬁ ﬁ&i&gpzl.u@h a%? QcML%oﬁQAIiz&PH&tQQVhE@m the variation
|onar ers hav een neasur ed, t he

onp| ete
oD (1 S SCTB PR GoED ATEOVPR A 1 AT o G femove
raﬁlacasonlscdhasatbe,enw [pta \magi el tratsfiampd osing the invensabdtisslingar equation

aémﬁ.%él Fk%nw.p%amz ﬁmetbﬁh?naﬁ'lé‘fvlcdataﬂd a{é%a@%d iedctopBbing to be
factors to identif acto statlstlcall%'@me

SO | ShAEe SRR O FRGTBFBFREY s s G
statipyicad [sigaitisanco fratbicomiieys spediieto detektingdireast @hwamy be selected at

08I 9f Redee Béu&ﬁ& r&;nme smluw lehd eegreimhlo@meksabamnh@ afiMRis of

i P ety S WS ks G S Bl pf ol igmerkr
retating to Adzheisr’s alissasst Attd 2t §tasigticalin alepdiesnt Uevch ghe addtionship the
okke BB bloRlarkds 16veld GRE NRL Blbjeéad babhdt adiderd HRd 88 LOKSbIINEY the
. otentially affect its level as independent variables
%‘ . The bi omarker analysis system 100 may, however,
use any appropriate analysis to identify potentia
[00B4At | ONYRMIGAdeRt WREIEB factors and variations in

the bi ornarker data. [00046] In the present

enbodi nent, factors that are found to retain a p-val ue
9848w a Wﬂ??’é de dierpatated e pl the pejentialhlchiimer's disease biomarker,
M,iafd MatakeOthe cqelicienis, as [det@rniined by rthepKr@aOgrysstoay(Alge) is a continuous
‘%gg@'td& wag fouf g,rnef d FRBically. ngn ﬁmm&sﬁfméwyymneﬁwd%%e

conf |$ure nmpensat e

"‘EE?B'?/‘H%U’S%T“T!‘U?/"E’JSZBB Fﬂb’?ﬂ‘g‘ca'ftlﬁ’é“"é‘f‘f”é‘é? YdTh°§u‘c‘H|“a"" male
afdC t@rb, fersale ind B ibyn gntamepatdil2lg Teocmave the dargEomindh draeiam be
adchBed 8" L@Lﬂdogzndeatat Kbt AP b,ead;.lgtea Wgke fya%r%épdxa.aalhﬁm.m s

renmoved fr
dfsgit By Do/ e o Beomerebbior GRS or red
usi ng the |nverse of a linear equation describing the
|60Bhat | onshiprHeMiRAEe) evblpar ker | evel and the

factor or factors found to be significant. In one
exanpl e of the present invention, the selected p-val ue
19085@et er morwh?eff datg gy ba gereray Pl le ngersopaytinite te raw
d&p esd/drits sixﬂpld’ﬁilnm Haun ghddeaizd the anpinei@aldadoe Batretigvagibiion

dtleo é\ knl)\gn 9’:‘“19 %r ﬁl@l’r Jeh:%“t]a ot‘?ﬁ@@ﬂkﬁm %MIOQ n'la& BE Q{cnbt’td to the

regressi on or propri ate anal é{SIS of “raw d
PEHETCS Hbfheenee g%wsi‘*ﬁeai‘“‘& %ﬁkﬁ"é&"‘%“ A\gEeenh trlayaniiy to the disease
safefti inight pbte ibabbdoured. nWhkrestatistieliatign Getnofatlonhed idenified as

afﬂé&g?%ﬁ: idvel Bf @hest;r %dresfsét&ﬁ‘lla‘ Moﬁ\rg&b onﬁ@Q& daBVaRkH vnontnh\ﬁled data

| OI"}S | observed l LﬁveJes and lucidat
may e Ut s'“aglé’s%?ﬁﬁf“ SR cé\’}i‘ a“’bé’ d’é’g’é P 257 Pﬂ% “elucidate
requ;ashnp;snhat would otherwise be obscured, while raw data may provide greater ease of

test administration and delivery.
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[00047] Y=M (Age) i- M2(Male)+B 1000481 where Y is the

nmeasured | evel of the potential Alzheiner's disease
whr@rasiser, ML and M2 are the coefficients asPCT/US2007/067418

determined by the linear regression, (Age) is a

continuous variable that was found to be a

statistically significant determnate of Y, (Male) is

a discrete variable that was found to be a

statistically significant determ nate of Y, where |

equals male and O equals fermale, and B is an

intercept (412). To renove the variation in Y that can

[obesnascr Trbaeduohﬁnegemamk g@f&&enoo #hal OfARY | #@dssOthe raw and/or
su&f)llellillgrgtz%d t\.lzailn % *SUIU}%Q mann ? ﬁgh r@cﬁuccAthe mtllueace cicf ntoré anSélm

SRRLT BEohar ula ed accor
dipripeiose  £Qu axample, GM@P“‘“’E@O@EQ’E_‘S yystem 100 may select one or morc

b.YmﬁﬂkéMuiLbc(ipﬂs eﬁl)coMB(ré/aieeaw &Q&%%ld}mmmmﬂerdmaao EBMast one
deg gpge‘p %{];%taﬁgr ﬁgppowc NG .én'?a‘ﬁ% utgé‘cf’u?ts ?&g ngfég&f aéctoﬁmﬁu any

suitablp it tseb 2 Aecar "B}IO ﬂceqmvlcvggs cParesPRndipgito difgascop baspd i the
raQdAS/DE norha e dlofarkpedate IFoRgample, the Blomanai mllygs system 1 oo may

\C/) I‘i at iurglr}latm%y eﬁ%'cr xpr%qu{mq L qh«. g:oﬁtc't%n -rr?\ (/e aaprﬁe nez,atlve

a d1'Sease st ar |

bipwprkeq ol bpw%ah h'ompeera@é se'sqt a'nwt"m U PEjAls Tor the biomarker

ad@bla@ig\wo SEmbeimalasdifféreite bd¥venn sHeadungilibepdstiye S bliafi veC Bdjuency

dnc@iggtgarn and! tfic Iugrﬁﬂ 'nfnbgagvéa%umlﬁztfv%ctqugl& I?l trlbg&gl 1 Qflhco AL
or nore potential biomarkers, both raw and
bigBektt i zed data may he used in subsequent analyses.

(0a0sdlysi s lobnnembadimaedrefeainge® Fiayreeb ol dittee biomarker analysis

syxeh,at dPRSRhRS 4t hak &eléufipaﬁther Vhch B &earnebs qws SRmatld} hfatysis

reaf er ase of
Syt Mo i G oA e pR e Sa5ug) SR fhe v andor
SPETEMOBR0GITRY 6 Pdih 8he {iGRESHOpitiYh coliortdiFfl ake the alighsp diegative cohort

620/ &r QARNLRR v bidmaFKke €105 lsQ€He&StoF BAhIiRNWiaR bmarker PSA IL-6,

t i Q.
R?’Bgﬁggrrte ? an§j @Egﬁlc 2 hg Pn¥>marlilc lt(:zanalggs S [L S{Ué)tn?allsll%elea one gr more

% Y am efor texanple Ghar Rl ves {hsi @ffgry@,cpenweo ‘h?a;?u"w'a"\’e
ﬁs@ee@t diQABulioh ofmeurel ivaIDEs ik @lie distasepRisifil e cdhbd afd (HXAE Qisease-

n%_zﬁﬁ ve gA’Koﬁ” %ﬁs %u&pdeﬁqﬁﬂwlvalgé Orgl l&ﬁgdégﬁ'ﬂlﬁec{( Qalﬁg nla? eb%t any

bi omar ker cut poi nt
syigblattarerhigld. peshos|vtteethe at'eememecﬁﬁwef@m P’Efb‘?"é 10%, with
highértvelubsindisaio b gasteatifaerd hgwean theymativé endaegative cohorts.

[(fo‘BEf]eS poR4L '},Qasér&’ b‘i’dr&%&?%n&l%-@%%\%ﬁ\ % ohe seeL&We"r’an/ Qﬁmh the
norral i zed bi omar ker %% exa omar ker

dﬁﬁéﬁ"&j“s‘?"sw%e?%@m‘iﬁd“ﬁﬁﬁﬁa‘“@ Atds &6 E?t”ﬁ\?‘%—!'sg PERIBRSRY- A
gan®t diffiorghdedin shepfumuht vee freiicadias ref Hssdischsgepositivh andegeiativeestates

,.#al.ce{s%k,%peqﬁ&y%fseron@ 1 Bitiek G agcahu-.sumw 8F dBEHdc-8@hE&! cohort.
C 9 f e tiq‘ri marEcrs %% ci ora ¢ n‘, an a %gr di cxgc%gcr n cgmulatwe
S"ﬁﬁwyhdm B RIETE 8B 1N Fhe cond % Oh-posi £V
frieguendattinpepdintaguietsdijely & Bt infogpetveite apyfy prgent and may OP"Ona"y
b6 aRghddi teir RaagRbhalgiscumul ati ve frequency distribution

[60%%%] dhe Sel, Scpt ﬁ-ﬁj 646) k’rg%r ksglrcctec‘ Q\Q:Q%?f)ere tﬂ%gn“%ﬁences in cumulative

erring ures and
fispusaeY REr loarnaprg,lgqlg‘ly where the cut pomt may be deemed to be particularly

informative, such as in the casc where there are no disease-positive or disease-negative values

beyond a certain biomarker level. For example, referring to Figure 9, to detect breast cancer,
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system 100 designates at |east one cut point for each
bi omar ker. The bi omarker analysis system 100 may
WO pooritaisBy generate cunul ative frequency di st rP@USIINT067418
for the raw and/or supplcncntal data for both the
di sease-positive cohort 630 and the di sease-negative
cohort 620 for each relevant bi omarker (510), such as
for each individual biomarker PSA, [L-6, RCP, TNF-u,
I L-8, and VEGF. The bi omarker anal ysis system 100 nay
select one or nore cut points (512), for exanple at a
| evel where the difference between the cunul ative
uftfpemté&'&ﬁye @Ib,aimrhxsw By be fselB@RAISUY Rthey thhi@satialochNBaximum with

an 1 SRR aBRRN ¥>8ec°d?:g3h{% %Qﬂﬁ' cMLl‘?atQE %ﬁ‘eﬁéc%cy BRI Gn this

or exce e
°pr<é’&‘e1"érarﬁfﬁéat ROHT A 1D igagiectrd ah hyS. asehond Bt @oinh P24 hesiegted at 2.5,
asdU& fhi@Scunpeieodohie sateuied At4.s eThe gifernry idliHefamente frequcncy

b%}’v? eecp \t:d.\]&g')(:)glll onort th Qyﬁran}! %Is&%é—n r%gg%cg&g%rp 8!09’55%6‘;1 b&%&h of the

erenc tive a coh
S GOLINLY M 2{51ocRo8n End] 3 EreResi Vel A §145 SEoyisteaihe WEr sty ot
9SERky bevaiablyatleskti ahipitchbc ralivivElgnew aeTcbatypaimiltve frequency

isc.ocSth% iayl\eofadq\%&g %Q%Iu'vvgal &9 %9)’1)3& ]p ]P§A Qﬂrﬁz@hﬁa‘%{m f{llo4 £ ﬁ&]f%plu ® ant

reat er erence In
that isaprsieylarly 'F‘?"@éﬂﬁ'éﬁkf‘il@sd'ﬁ’f'b”t“ﬁ% di scasc- positivc and

[co0eD)at | VRefiritigagain idElineat abc awpndpensinklizcd biobelkeanitaoay he

;{:lab@r tuttl'tlecugbcﬁﬁgﬁlpgﬁltﬁé M@mgker%uﬁgﬁégst@ﬁg@b 'n}ﬁ? rccord a valuc
Conver sel otent al

G g FoR oG P PBPEIEE ot BRI SRS £ By ahe foipoin

designapoimay cemmisk emssvitatkevajua @ lixkicatonf sycines the diffesnee between the

VM§@£M]| th@éﬂﬁ ﬁ&ﬂ\l R OtheNPaYueO B b&'@ﬁlbb&lmep@lt dﬂﬁ@&%nflil 28d biomarker

st et TR e PP O B P B (U st A gemtorand
sfored qu thecyprigresniad vata, 5 A the jlevgl ia bElpwitheeeus peink ae integpd ivalpe of 0 is

r&ewc&) eméae:e@ﬁh \Lxmeba)umamtewﬁulnarchry whetnérqnerm&mﬁer 1606 Bre@Slow

i_sease- Posi ti
ﬂgl ngerggvém Hrée (.utY\,nvlgl. \olra xcccg a th om(t) for ason(gee cr) a Pa% s bxoma%crs and not

ekesoding a %P‘“@k@ﬁﬂ"@‘q ?@fv@rls'lof‘ ﬁba eQtimyays) ysgmgle "Et%a giserete variable
ikfiarRsh p&@&&?f to betohB to\Mohe? @QTse I3 P83tlveRcTe bR O OofloR 6 A4 MBlues on
E \Fd{!lbagll R e of a%(xt ,Io'lﬁ rrﬂs' Q&:Q'@ Kﬁ%&(\?ﬁ;@}ﬁ%%rﬁgss gﬁk%ﬁé%ﬁ 8{ lg(v they

I 'oC a Can
"Ej‘lyfbf'é‘rhé?\‘c‘%"dé %’t"é'@lﬂ"’i‘l"g‘him)&‘% pgron-Cagisiep distriPatiensequency
QIIOGG] 900.Thk rbidniririeer aalpsddsysemt 00amby pBéd be wbniiguradt to Fddice the
ra!mi-,e §?La¢x§:ta %ﬂdn@{ t(;lr egzﬁnplc.awﬁé?g 91@ dan%yt)f ﬂ@dsn%d 9?—:Q>rrh§hzed level values

séel ected at

{ t
fra higpaterdt e’ﬁ'e‘;’;'ely'lvﬁﬁe aT"f faQ? é@'ei ﬁ Ee "‘E’ﬁﬁﬁ‘% 4 tygnumber ot
ckyranpielngly vallys redoend. whitbaaaitaipng ia mepingfohdistinctfpin petw@drvalues at
tﬁ’eﬁ@iw‘%@ Fi3F End3 BOE rhge. CﬂQQa‘iJmaﬂchBna%Q s?Jtcnf—‘ W &S ad]ulgﬁhc rangc
o:f HLI?% |§ %tgﬁg@%ﬁ%?@ﬁg f}%:fzh 0 y rafsm OI (r)f){ngaesgggggluc\:/s tBytractlonal
POwErs &b bltaig @ sethtetﬂuel@*s\pwefor He biehagkyry dhy bioparker ffnﬁ'evle pitstom
100 nfay) @Mb&hh}\/@nﬁﬁl@wmymﬁdaﬁh’?ﬁaﬁ\h& hémlaghul distinctions in the data.
M3RERE DFRaL ,Io'mve VBL UG R Rles FRne S0 GRORLA bPRnsing a

that 1s particular
waﬁﬁwmewalﬂbt%@ahu stribution. [00055] Ref erring

[egarn to ikitgipesdt ehhalimeny the iamarkeo nnaysiz sdteidi papadjest the
At Red BN u@r cach biomarker, such as the PSA, 1L-6, RCP, TNF-o, IL-8, and VEGI
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conpared to the out points (514) and the bi omarker
anal ysis system 100 may record a value indicating the

w0 e@al18086f t he conpari son as a cut point desi gper/vg2007/067418
(516). The cut point designator nmay conprise any
sui tabl e value or indicator, such as the difference
between the value and the out point or other val ue.
In one enbodinment, if a raw or normalized bi omarker
| evel is above the cut point, an integral value of 1
is recorded as the cut point designator and stored in
the supplenental data, if the level is below the cut

biBRAbREes, maemmg,rt QAem\B@J ssemgﬁngckabmamceﬁoar ﬂ&%ommswer Multiple

val ues co di cat e wheth t he
PO BT SR Sl TANhGHERE R s 110, shch as 21
arplut/2,pm@n b, incduded xrc the cnalysiufor pashrtioniagkers Glash wilu@d value may be

n.mhédemt thé quﬁmﬁ&ﬁmﬂ RIIELNQL witle M EeI AR bi%mﬁf-lktzr’pgitpfset The
I'b thers. Conversion of a,cont.i nUOﬁ iable intg a

h'&l“@%‘f’ BRI B0 THAREEES EofioEhas i EPusEeY Agfrging
lageir tdgesssion ghalysiage identdly thevmctimmal poegavalueés) gohimst accomrhadates the

dHR! RESexBfiplc %ypﬁzrntolvﬁtgltﬂgﬁesie@eopfvnlaescmﬁt Rk NkatiGRY1 significance.
eSS

recel v
Lo o mHRIER Ot RS P AP P A g s the
dgf’s monge. GHoaslinear gipdels to thetter din gon-Tiga0d6], afichrroyidesrppgoktiruum of

q@ﬁﬂé Wﬁbrs Me‘iﬁm@ metg@ld diR Ye AbSRA RE hzARE IGw rvadest qn faf QHB8diment
c.on ﬁurcd ?c} &?ectobre c? ccialf{ge‘?" tlﬁln cxg%trlae suaacﬁ ﬁacl?'(mi werc. o]{ theI?’%A It.-6,

RE}l"o F‘R‘GIIL 8 sncbﬁ%h@l"yrkwa@y inphude HAMdéss éf* V&I Mé%ﬂrfﬂycach of
tHeeciBahi vRdka)d t he nunber of extrenely high val ues

[(Lo%?éiced \}\Q’Fbioﬁm‘l@# .&Bﬁhi?% andg‘?ﬁﬂ"y %Qiré& afd! d?stc!xsg RARY '?nodel on

ween ues _ at ran
therfaw Hiteythe nosmalizhd f3)5 jary %‘ii‘éftséﬁ*ﬁlm ahﬁ%’a‘ éﬂﬁ/ Rrsiny pdditiqna gase
risif facadraieh@at may have @Uinipatl @ inBuenear on feeifie xasktbreddyylopment of a

d[s@ds§' aaeﬁ h.@ csmaé,wy%ql hu,ﬁinqﬁ&hms&,r %%@l’s caR Qme ﬁ.emamd
reduced val ues f'or the bi omarker .

in a The,
‘*'ﬁﬂ“b'i‘ﬁa“?'ﬂ'br" a‘ﬁ‘ﬁl ?fs Iores ?P‘é‘ﬂﬁe‘smﬁ’ 1 DUt det ‘ahﬁ?d Stv £ abAtignt’s
devpoardivt che@éterissicsd, dannityi higtery,nandeeedicalgifistbry diThese rfaxttérs alg increasc
uk%&ﬁ&nanmké}@%ﬁse%hIvfmlmb@hﬁ; bR {thdARYS RARKINS, thRRing Iof ossfas‘nng
9\8 S otfx Que st 00 nuch by choosing a facti onal

"b‘d "?0"? HAte PsiBYE @l | . [00057] In the present

[@9BYdi nerfihe biomarksi aniysizclstemm APG may anplyze and/prgroced§ distose risk
i 1hBEAR Witet a Vidtiddes fisk, aeR@hasltismankek BlctorSHat ad 8fdch Bomarker

P ik TNE- @, , ol L :
589l errobily, siepionRRimtt ey dod ey r examote
aper for disagse miskfoqiers dp Ay eveed! ybvsls af ghe dpta i tcopipagtion with
afyiig, thiilatiiep bigcifidistdres eQinsfoedigd dignaltos Quists feUlferaRes in

pEFSRORE AR Bhd é}enﬁﬁl%ﬁ mwa&m w,;.,qm:m& lﬁeq,rJJdﬂeQw such as

can e jncluded } anal ysi s for each
| 08%Nar kerr oF EXRPPIR. YWY “vaP*a@“hﬁy agigrs Pt FafginguynRe (asured
biowpNee eyals.adisalst dskafstowi mayebk iwictuded dreongethe idomtificd variables in
dbeemﬁ.ﬁg e raat%h@p 6% een TS QIHRE h@@as@nﬁw S aaafﬁsrﬁnamm
% nab ze tge re ults Sug aslln ‘? ﬁurse bl
’15'& rf‘r%‘f' MRy O°1 SeEFd PEQIAYS fooffYatlpk]E edteriy andlor, T 47 t”H'é" €
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Exponential ly raising nmeasured or normalized | evel

val ues by fractional values reduces the data's range,
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subj ect data may he provided to the biomarker analysis

system 100, which may record the subjects' disease
WO R@R/1B@dt or data with the subjects' biomarker PEBRTEZNT/067418

data as additional continuous or discrete variabl es.

FO00611 The bi omarker anal ysis system 100 suitably

anal yzes the data to identify relationships between
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anal ysis may reduce the nunber of cut points and
fractional exponent values used, in many cases to a
wa@eghsossut poi nt and/ or fractional exponent. BONBSWN7/067418
the factors are likely to relate to duplicate
Information, so the biomarker analysis system 100 nay
select the factor that is nost useful, such as the
factor having the | owest p-value. [00063] Referring to
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generate conposite scores for various subjects in the
rel evant cohorts by nultiplying values for the

wo ar7apises in the di sease status nodel by the PCT/US2007/067418
coefficient determ ned during nodeling and adding the
products along wwth the intercept value (718). The
di sease status nodel may conprise, however, any
suitabl e nodel or relationship for predicting disease
status according to the raw data, supplenental data,
and/ or subject data. [00071] The bi omarker analysis
system 100 nmay utilize the results of the analysis of
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val ues that are equal to or less than the cut point

may be consi dered di sease-negative and -18 WO
wQe@7n3B8B831 PCT/ US2007/ 067418 val ues above tPET/TH1007/067418

poi nt may be consi dered di sease-positive point, or

vi ce versa according to the nature of the
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[ﬁ@(ﬁz@ﬁm 101 é’g% go {h‘;ét lhotr)t?arlg:(g Q{all urs?s‘%entl ?od’ﬁnrey ];«%/ ﬁxa% normalXed data
T @WP'I!@@F aggAmingSp shesypsmalipptiqpoeritarip Wb‘éh%ﬂem gshrptivedby disease
slal B cHe BSAIRe iBEAL da‘vtﬁtoﬁﬂﬂ pefich€ 36&r QR patR’s age, smoking habits,

an?QI}f\/' lgeuéll es tl{]é no%!ﬂ&g e con‘g% %ﬁed %nt%L XIgﬁyﬁz dlthafadata Y& the

i aghos at may to act
Redetonfine that the ~di sease state nodel distinguishes
[dds@ps e- MBgdiomekenRohlgkisseaee-100 siay inlse caopsed the PRlidnNe raw data

aQé‘/%} §Uprcmertcmeda}£lQL ltllﬁsb &Nmrﬁ@ %ﬁlulyo% dggd«%@ e Eﬂe&ﬁ\q guﬁlgnatorﬁ for

vari ab several nodels are via
Ha VI BlomRE e H‘égtta“ﬁ&“’ééff%ﬁff?“w@t%‘“t(ﬁ%‘% Ipinbiggprer analysis
spistery 108 ey enhehestbbithoetiedd flan viluest fhethe euchl afalte mneafs rclevant

rﬁabars&s.sm&m&u] fcﬁtxﬁ{pnet nl;emﬂ;@ a@sram%t @hdle tﬁ@ﬁ&k.omﬁmrs
eclegﬁest bI [ sq§d th omar k er

apa

i o e T SR F
naoerupsarysqtkmm sease st at us nodel as an indicator of
[dogsepse Stitdismdpker iam}sui siderh 1 P@ink R Blafuate RREravei@WaKEr data and

:%\# oo%r Kggva ?d m (,on l¥1t.l on &T}ilg%‘ér& Ldg:n.gale r O\tl)buqeq-or [2 deQe the
mar Ker anT é Ste Tong wth relevant

gwr&tdnaﬁns&sysum IOO may calculate a cnmpoqnte qcore for the patu.nt using the
patient’s biomarker data and other data and the discasc status modcel (818). The biomarker

analysis system 100 may comparc the composite score to the scoring model cut points (820).
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[ 00078] The bl omar ker anal ysis system 100 may process

t he bi omarker data, and subject data, for exanple to
w@oadjoaasosshe bi omarker | evels in view of any rePEWER1007/067418

bi ornarker factors. The bi omarker anal ysis system 100

may not utilize various variables, such as one or

nore i ntegral values associated with a bi onmarker

speci fic cut-point, reduced values, integral -ig WO

2007/ 130831 PCT/ US2007/ 067418 val ues denoti ng

extraordi nary val ues, and raw or nornualized data. Data

that is not needed for the particular di sease status

bwdseébowm% gmce g:@tdt'hat-rthg dmaemdae Bf a,eel.eaéat s PARIVEWhile

use an /or enerqﬁ g % vant bl omar ker's
S‘aﬂﬁﬁ ‘zfm H51 WL Poinhingigatg et thfowigiep 'ét“eg‘lﬂ'éﬁo &E dipmarker analysis
spstent L G mayadIsosiogpark itheanomeosita ddoog togoendagedtfinitiogshter indeterminate
SRR SRy BE @&ﬁsh?uc@quund Eh‘a cﬁtvp%lndt' Ah€re nb QetbMli ﬁgﬁ@lll can bc made The

%Etlents For exa % ease. Sf n?

e HALF Fge TN i e aor PO Riepisrbiclquighl gepabilty (the
typicaBdaydmdhy\va@iobs mnmm@v@kefmfvntdnsmMvalhmoti’sm'amrmr
I'L- 6 bionmarkers as insignificant or |ess significant

bi omar ker t he bi pmar ker .anal ysi s sten1100 .
(GHOBRr o THAPATPPT PTReRSERtS v @nd Becrbed r iligtive of the
imcogeed it bést avodé pwl are odt inthraledREPothefdse Eimit|the Rope &bl present
.A(Eﬁ%nhh QRPWER! Tdedd) &7 1] salkebEBrEV i IcdnVertiohtl lpfocssinf ata entry,

comP{[a ﬁys gmsf,l na(l gtﬁér%‘un%y%naﬁ;n ggéQs OH]'%V %/thr fmoarryql1 Plfey descnaed in detail.

ocessi mar ke
Feﬂhemowathemﬂnwsokmehw incthe "é‘St?i\srdTge"eS afeh intepfednier iRieresent

eﬂﬂﬂ@l@/@lf&xcﬁ@f&t fmtidARipaayd/aSghadital Sbuplifgs tReen afe Jah@s elements.
é/l tﬁ@tnaﬁver gll gydfﬁ%& thF(ﬁ)r Klelrch tnln% str }thgﬁcshll QQ IO’II% may be

as an |ntegra
W‘é%l‘“ F RJRetisAl S¥Se™i omar ker exceeds t he rel evant
[0008#AI k er'Fhe pesserdt inyventivd ihaziboea désomisd aboweaditharefd ac g atpadicular
emodllﬁlaﬁ d'kﬁﬁ@%& %h@rpgyss ai® qﬁ&dn‘é&&)s mI_J;' %eh l‘ng&.ﬁrtcl)( Ghe particular

anal ysi s system 10 al so associ ate t

oy é‘éﬁo‘ﬁﬂ%ﬁbdﬂé@% ﬁ'&f"o‘ihg SYPE 19 t"r?eP’EﬁiP‘l 'éh“t""%" These and other
chaepd enmeniditicatitat ares ditgndedeh batinahgled heithirt ke scape off aHeupresent
iBhesded the relevant limt. [00080] In addition, the

bi omar ker anal ysis system 100 may generate nornmalized
data for the patient according to the normalization
criteria established in generating the di sease status
nodel and the subject data for the patient, such as

the patient's age, snoking habits, and the |ike

(812). The nornalized data nay be added to the

suppl enental data for the patient. [00081] The

hi omar ker anal ysis system 100 may al so conpare the
patient's raw data and/or supplenental data to the

bi omar kcr cut points and generate cut point

designators for each rel evant biomarker cut point and
the correspondi ng data (814). The bi omarker anal ysis
system 100 may further establish reduced data val ues

for the each of the patient's relevant neasured

hi omarker |evels, for exanple by raising the rel evant
data to the fractional powers
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used by the disease status nodel, and associating al
such reduced data values with the patient's data set
W@ 3w6)130800082] The bi omar ker anal ysi s syst em RODURBN7/067418
eval uate the raw bi omarker data and any other
rel evant data in conjunction with the di sease status
nodel . For exanple, the biomarker analysis system 100
may cal cul ate a conposite score for the patient using
the patient's biomarker data and other data and the
di sease status nodel (818). The bi omarker analysis
system 100 nay conpare the conposite score to the
cBaftNg nodel cut: points (820). -20 WO 2007/130831
PCT/ US2007/ 067418 Scores above the cut point suggest
that the disease status of the subject is positive,

1N h&nofoPiEssi J.mamﬁmgu»tranm. cdnﬁ}msﬁ te that the
Subj ect 1S, ne I Ve, I ognmar Ker ana syste

100 nafPreirigse waa.p%mmfii’%ﬁ%bg% fgelaf%wtoé bwanﬁﬁs;rfefa
debaditidntresisvd @hom;ndet erm nate  zone that may be
const r pghiRide @Jn@h'x@ﬁi-néﬁﬁv@&%mﬂ'@ér"&hm%@ﬁe%lmny of biomarkers for a
determ nation ca e made. The indeterm nate zone may
act ?1‘%“'""??5'rvcé§gﬁpl e, for both a patient's biol ogical
vari abadwmgmltyhelecttngmw'}aﬂe rdlgyant biovdanyery foindbd mvralityef t he
bivyreirkeds: and0f i nterest) and the eval uation net hods
Zggogegé\FmB%ﬁ éatwpﬁar ﬁacge{l #‘or termml]g;;,{ ﬁe \end}:\ea“étglltl.(l){]d%%?irdlgvvg)
i tdiffagense betwers thatiorearier deje fttf#tvéﬁ@@al higmaskyseeihuswondilipn-t
t hﬁbiﬁ%ﬁoﬂindttﬁﬁn&ﬁiﬁﬁtﬁﬂﬁm Rirm\(ﬁﬂti}@ﬂblblﬁarmyoMIﬁLyc(mdilion-
ggqgc th%Fx the sake of brevity, conventi onal

essing, data entry, conputer systens, and other
funct| onal aspects of the system may not be descri bed
21 ni'hd @dcehiob of clikibnt It, Retherak@pridifie connecting |i nes shown in

the ﬁ%m o G5 e%ﬁmhmwﬁ#umengv%nma#m;m of the

exe unctional relationships and/or physi| cal

cdq 'Ii?f’g%"sﬁ'é‘f tber idBe aigeq U’é‘g%? g’ﬁ%’ht" §’a“‘ '%“ﬁ/’e‘e"“‘

al Hiemankdrs ofghcoronditeh-tagahalcofamnatd onal rel ati onshi ps or

physivk@tin gmé%sg thO A5 KB rfoBel iR RSERherhthpdnd¥iAGHidaFRbdel

system {? 00841 The present invention has been

dSeYTIBe®" above with reference to a particul ar

enbodi nmerhe diffsonse betweentbmbjearkgrdatedetitlc relgvanbbismearkers pthe

W&@ﬁd.tl& paRivO &bt 6l BE bioMAIRSCHHEH thiVelelshd bioRiamass bF ihg
n‘}mon SS0 e%ohoofrl tt}ie present invention. These and

otcl‘?g Fr&n *Odi fications are intended to be

i ncl uded awiif qwﬁc P%E‘“@é‘é?p’éd‘ﬁfd mpge hineagken data fortheelpvant

- Zloniok OO Thcledn @ Bdn- RISTEAVEIGHAA AADBE felificed Ginpt BBmdrkerAiata for the

MeL RO ﬁi&h&&%@ﬁﬁé &&dﬁ’io%gg%ﬁ%ecoﬁ&@t us or a human,

conprising: obtalning condition-positive blonarker

data for a plurality of biomarkers for a

3. The method of claim 2, wherein generating the reduced range biomarker data comprises

mulliplying the biomarker data by a fractional exponent.
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condi tion-positive cohort; obtaining

condi ti on-negative biomarker data for the plurality of
whr@rasisers for a condition-negative cohort; PCT/US2007/067418

automatically selecting multiple rel evant biomarkers

fromthe plurality of biomarkers; and generating a

statistical nodel for determ ning the di sease status

according to a difference between the bi omarker data

For the relevant biomarkcrs of the condition- positive

cohort and the biomarker data fir the rel evant

bi omarkcrs of the condition- negative cohort. 2.

4. e R%mﬁ&&fb‘?ﬂmqf fufth 'cmnansurggrt her conpri sing:

generat| ng .a reduced range Dbi oparker data for the

r el evaffimasf '%?%E‘l‘”é“‘%f’e‘l“ﬁ@y disiibutien o therorditionrosiéivhor t
amibriafier dasltoe @ sklécted ponan@eralcamudaicardgadncy bieribatloa\vame
b'cemdwegm% bloREr GO bl RDzRAblokEngANO! L and

wher el n nerat1 ng tatistica i ncl udes
gener afei"‘fr@“& T BYiSY tfP’s‘f"? fea'r’afhﬁdéwd'&s:teammﬁ-gmt @iterepis
dibkfweereme eorhﬁtomeﬁtnteh:&m biatveefrelg agncyl dibteibiitidh ahdihe Eald@ieant

bl.@gﬁgb{ 18 ayp@m cmbn,* ONeoPRE LLNG vERiRL}, and the

he rel evant bionmarkers of the
condi ti on-negative cohort; and a difference between
51 e i2ehid@ @ tklsimnig irthéreomplisnig: dat a for the rel evant

bi onar K&E&rmge thl DShaR B! gw.mlmw umamkp&kwa&ﬁn&%a

reduced ran bi omar k data for the relevant
biYARATKEE A2 Bxthe HEPUYRY i on- negat i ve cohort. 3. The
et hod gekrathgpa ent Rointwla@rseticomgesigy Bdct ofglistive valeucestding to

th
L?%mng‘fféé’r ﬁ@(}gt af-,%rﬁpﬁie% 1 MU Lt pofPexchlibd {hQLM'pQgt €

a fractional exponent
2007/ 130831 PCT/ U82007/ 067418 4. The net hod of claim
61, Thi wictho bf Sainfir, wbérbig gere-enipgla stagstical ol lcamprises performing an

f ri@ﬂl‘t’i@ﬂﬁ%l)@k gltn Hc l%%ﬁﬂa%r &fta tt)pﬁe %gﬁttbso%rl&%%t me%gndmon-

bi omar data far ed bi omar ke
c AR Gohert ?‘l"é%@ﬁ'&%fkﬂudétf‘ FOr AR T YD pioT fkers of the condition-
c ownghtive ovhortoglereiv e perataahgysidiateniigoncd tohdens & @d rabve a first

bi QB aleS that 8 WsEmFdnRElive af1dldiRk Batub Ban § BBolkd £F JHARK ET
according to a maxi numdi fference between the

condi tion-positive cunul ative frequency distribution
7arichenfeeghod ofidaitn 1o furtheragarprisieg: cunul at i ve frequency

di st édnkwtmme £ kiiribi o@t%@,ammhm AR OndiRon-nk@itive
nPblomarkcr data to a tWre4i1()l dt er conprising:
generating multiplc discreie values for the condition-positive biomarker data and the
condition-negative biomarker data comparcd o the threshold according 1o a result of the
comparison; and
generating the statistical model for determining the discasc status according o
differences between the discrete values for the relevant biomarkers of the condition-
positive cohort and the discrete values tor the biomarker data for the relevant biomarkers

of the condition-negative cohort.
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conparing the condition-positive biomarker data and

the condition-negative biomrker data to the cut
w@oeint1308and generating a cut point data sot coPEI/US:NTY067418

a sot of discrete values according to whether each

dat um conpared to the cut point exceeded the cut

point. 6. The nmethod of claim1l, wherein generating a

statistical nodel conprises perfornming an iterative

anal ysis on the biomarker data.for the rel evant

bi omarkers of the condition- positive cohort and the

bi omarker data for the reI evant bi omarkers of the

Cosﬁxpnn 00 N8 AE }u\ztﬁerfcgm 0@@&5@& %pggbsotnsmtad&%r the

anal'ysi's I's configured renove a first
S é’f‘“‘gﬁ“’"da’t“ét"‘t WS'P“'?%’ dP@@%“ 1“F1 F‘U}dﬁ'ﬁt“l"%““a%b‘?’a“’B?’§é‘as‘?éh°"""
stcatmebtohmfkeadaﬁmmpdseset of data. 7. The net hod of
cl ai HL rlon'dnifoH i)BsnlWe bm{m{c} &ipgwd Wﬂ@(nw&g!ﬁ\i% biomarker data for
condi tlon-positive biomar ata and
cd%‘fﬂ‘l“('lhti‘rf“i‘i‘é {284 ¥ bi onarker data to a threshol d; and
geneis aidpivalge mn kéridfzloe-pdsitverbédnaarkea Hate sndfthe conthigon-negative

r data and the
con%}'%ril\égﬁdtggggtﬁ%gs@Fglnr’gpﬁgr data conpared to the
threshol d according to a result of the conparison;

% Mthegetexar ¢lmig 8, fiethet camipssingewelectinpdhd cap timitedoeding tniam@pdlan
t hgndioP RASEL Gk 8F S cHARIBH-Bbdiihe bomatlich AR SRR RELINERBative
the di crete val ues for the rel evant bi omarkers of the
c NI B2 posi ti ve cohort and the discrete val ues for
the bi omarker data for the rel evant bi omarkers of the

19OR dduRRA-JReg@! 1, Wheehort. -23 WO 2007/ 130831

PCT/ US2007/.06741 thod of cl.ai m
conpr i sgn sgrf‘émgflel '“"‘“g%fp*‘be"a“ BroTRY e VoA bgi' %Fw hﬁm one
coﬂﬂqwl"@nuﬁﬂsqhbl ve bi onar ker data and t he

condi t iventie@3tatuy & adicpermérk eiriatiet snd Wherein  capped
bi omar E?i %ﬁ# & nqa%gﬂfdhsc‘ﬁf" the Hlﬁ;p%o.@féunl QigmmgrL I:&tx\(pﬁﬁc a plurality

bi omar e conditron-negative DI omar
da?fa"%wdmaaw Y% thin a cap linit; and a cap val ue for
condi tion-positive biomarker data and the

ﬁORd JdnPRF Qs%&atf%x Bisealdd mmrhuﬂat @o.h,!;}mn,,%sas.qa &

I mt e net hod of claim 8,
?l'ﬁ'lﬁﬁ‘gf‘h@ selecting the cap limt accor d| ng to a
rred| an rcogivk gendafongpsitiwaiomarkes dasf lor i plurality of biomarkers for a

co&g,mt,k,,q.puﬂmlcg}l,o\ﬁe bi omar ker data and the
glogf“n:: Ifecrl{/\g gagut r?n- 'apnv |omar§ T. ‘E', 4 for Lh‘ap(ei\.lmlltr\]' 8{ gremargel? Por a

atrsti cal
| etutlitigpracgstyesotiertit varl abl e and nore than one

automatically setect multiplc rclevant biomarkers from the plurality of
biomarkers, and

automatically generale a statistical model for determining the disease status
according to a difference between the biomarker data for the relevant biomarkers ot the
condition-positive cohort and the biomarker data for the relevant biomarkers of the

condition-negative cohort.
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I ndependent variable, the disease status is a
dependent variable; and a plurality of magnitudes for
wo b@7/888i pl e rel evant bi omarkers conpri se a pPCF/ab10y067418
of independent variables. I | . A systemfor assessing
a di sease status of a human, conprising a conputer
system configured to: receive condition-positive
bi omarker data for a plurality of biomarkers for a
condi tion-positive cohort; receive condition-negative
bi omar ker data for the plurality of biomarkers for a
condi ti on-negative cohort; automatically sel ect

10t byRieth dr@lady iiflfwhbtielhlw doRipSitef SySEintiRrtRer doriFlguiell 16
?r:)gmlar g%%l%%l&a re?ﬁcgci romrlmet gn?;lri% él%i g&g aetr%qevantsgécgr%%geds nfg“‘l‘ o
a codifanrnopitive ¢phempansithg 'lqéucsql wnes lemarkgs data fog thetrpjevant
r Qs?j&\bﬁ(&s JTitREBAkEInSne@dtivk Behorcamadi It i on- potsjl ti vekcohor ]E
and the I omarkers o
t he Caurt]o 1&?%[ kg%ﬁer&{? th% sfaﬁgnﬁ!il hr?odglea (%Y(aﬁé th 07/ 130831
PCT/ US2 o@w@éermbewn 'W'wéﬁ' dith 6F the|rele Yepubiomaglesy @ thr

t RendiuiPpikitive GH6h B thehibmirk{rataia Gankd @t dbib@irkers of the

gecng&f%nl_ atﬂle[:&%w:ﬁg range bi omarker data for the
Pevant b omar kers of the condi tion-positive cohort

an d t he P&ffreaee peatirsa thsiretrasdcaree bigmarkepdatg fopthe slevgntnt
bl asreirkees & tafcobdiono@iitivé cabnrt aph¢ fedged elnge hipmaRe data for the

a%@m hiGAArkds SERESAbRol-RGacAbhit | cal nodel according
to: the difference between the biomarker data for the

relevant bi omarkers of the condition-positive cohort
1&rithe tsyngnino [igm k2 rwideeinethé ampulee syseindy eonfigired gemedaeeitis: reduced

t NEngc G Qlk NEAALHIV R HRBVrarkePiifh % Dedcfi61uE BpSnent.

bet ween the reduced range bi omarker ta for the

rel evant biomarkers of the condition-positive cohort
|anthetshreemr ellpiad Lrveheerin the emenukes systéat ia furiber cohfésuredad:evant

hi omar K&ﬁﬁm&f culfuRitiCOREubAcY RisH RPN of ehe@BRENidn-poBitivd BiBmarker
Syd%%a or a se é:cteé‘ anng'r?(er t ﬁgtrnrgllxl%}lv% ?gqucg%&‘l Jetr uu§1¥ §ft Eg?:on mfm-

gure uce I ormar
y'eavlvs pigmatkardatafer he spipgiek Slomages by a fracti onal
eX poneraélw i pzﬁaelosuﬁs bRMafkkr debartii ol maMdedr® diffeldR&: between

?mon ? sitive cun%ulatlvgtfreguen%yog ItI‘IQHIOE gn(#]tgé cand l[trgﬁnegaﬁve

requenc
c dh'm"fal'“b’?nf"%g'lw FV%“’b‘i“ﬁ’rfﬁ' tk@*elected biomarker.

15. The system of claim 14, wherein the computer system is further configured:
compare the condition-positive biomarker data and the condition-negative
biomarker data to the cut point; and
generate a cut point data set comprising a sct of discrete valucs according to

whether cach datum compared to the cut point excecded the cut point.
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data for a selected biomarker to a cunul ative

frequency distribution of the condition- negative
whr@rasiser data for the sel ected bi omarker; SePEDUSH07/067418

cut point for the bi omarker according to a maxi mum

di fference between the condition-positive cunulative

frequency distribution and the condition-negative

curmul ative frequency distribution for the sel ected

bi omarker. 15. The system of claim 14, wherein the

conputer systemis further configured: conpare the

condi ti on-positive biornarker data and the

16,98 b skt 61RBEHRY |, \hercl tRIRItbRter SR%A if Bnkififedtd ulBRbEkil
and generate a cut gm nt data _set conprising.a set O

diSSRATHE &SRR B1ode! D6 PUTITYINE 47 GHARNCHR Y SRt cRipmrker data for
C omgoateexht biomardkers ofihe pnditipn-posite@cieltbritang the bioradiendata soR the
WL 12OV didra BB of thel dohRAARAL BB L R0rt, MBereif AR iRVBLEMaREis is

claim 11, erein the computer .systemis confjgured to

PR PG b S TR SEHOT G2 A BRI B to iseade
petshotimnpgemnd st effdata ve anal ysis on the bi omarker data

for the relevant biornarkers of the

condi tion-positive cohort and the bi gnarker_data for

1 e YHAPLRAET B OB CoBPu e BB PP MRS e

C ohorampasshier @nditigrhpsitive biatnarker dataghy the sondgtionamegntive bipearker
t Qualad8RiHdsMoi@ngdar enove a first set of data that is

less informative as to disease  status.than secon
sor BpepRn sl Yook FR RO GraPb ittt Bimafe G e
c Fapditier-neggtive bipmacket data qoapared if theyihirealspld tscordperprag resultps the
C QRdhphrisont-ap@si ti ve bi omarker data and the
Condiutl n?ﬁléﬂﬁ%@ﬁ%r%g thlg' Istgt[i%!:.’h%{od qutt@*e;rgin% ‘hb:rd?séysglstgt.us and
generate nul'tiple drscrete vafues‘or fie i ]
c AERTdipS Ie-Jitrsences he s tha diserrte yalpes fanthe fefguant biomarkers of the
C Godditibroposhisg edhiont endaho tisdréte Val Gk e txoigedrias ditd fdr e relevant
t i Gl oA QhatisindeRivd bl t of the  conpari son;
and automatically generate the statistical nodel for
determ ning the disease status according to
18i THegy tame offcldm o rdmhtbe dingetee tyioweib (eberfeonfigung generate
I &dap)ead BlonAHR B KRF fhe OdnditldR-pohi@Rdidnh M+ BAS hrldi NEcHANGH-t

bi omar ker data for the

and the discrete values for the r d

B o BIkSt At Perl] For R B PR OREET | ve cohor
18. theomijrionemsitife hidredrker dqta andtby @inditioheegativebirngarker data for
SYdutamHiSa Saghindd@inaconf i gured generate capped

bi on?{:akera‘ug gr%m]: i {()ngplggti\gcq&gniu%trimg QS.IEQ:?J Jul. \{)%dllalt r?-rreara lveer
data an e condi tion- negative DI omar Ker aat a,
wHaeragrier datp HateNseedhie K4y iveiht a.  conpri ses: the

condi ti on-positive biomarker data and the o
@gﬂ{i: s%'lrgngrtm 6&2%31:1 'sV»%LR'uPH@ E&ﬁ;;u th %S?enf Q E’urthgractuﬁﬁ é/t\frédm:ﬁct%u cap
leit according to a median value of at Icast one of the condition-positive biomarker data

and the condition-negative biomarker data.
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a cap value for condition-positive biomarker data and

the condition-negative biomarker data that exceeds
wobh@7aags3limt. 19. The system of claim 18, WhRCEUR200ME67418

conmputer systemis further configured select the cap

limt according to a nedian value of at |east one of

the condition-positive biomarker data and the

condi ti on-negative biomarker data. -26 WO 2007/130831

PCT/ US2007/ 067418 20. The systemol ' claim 11,

wherein: the statistical nodel includes at |east one

dependent vari able and nore than one independent

2N&h£@hh&“wehm1dismasa status is a dependent vari abl e;

and a B}e Skﬁﬂ lguglyrﬂoodfcl 1'399&13 Stl“lga%tsonc %{:p@%yﬁ%t {/g#ilultﬂc FrluF more than one

rel evan nprise a
iwuba@ﬁﬁéﬁv“vﬁrlables 21 A conputer progr am
confi gm&ﬂﬂeds@stQMSEdﬂwﬁ(ﬁmﬁxﬂﬂu Al execute a rret hod for

ass eSSI Irv]lgra.?ty )g {nagr?l.st'xSmSﬁ)rq;m mtIIPB]L rulwurmuimar ers comlp[(se a plurality

onpr i ning condi n-positive Dbionma
d@ta'dﬂ@rdeatwawaw ity of biomarkers for a
condi tion-positive cohort; obtaining

2 g Q\ntgonI u{%p gr‘g?gx%tcbl\(f?guwd gygarllbeetfcog\ght%r tfo %&ec‘nﬁ% npeltl'%d %r at‘wxe&n ga

condi t 1 on- ne
alﬁ’tsé‘?faW%‘aPﬁlh%PéE‘t‘Pﬁ@drﬁ&’WﬁfiP% rel evant bi omarkers
f rom t Gigaipihg idition-poditivebicdineitek 8415 for & pllraditil I Bhiatkals!tyr a

9‘%9.%%“ NG &k, stical nodel for determning the

di sease status ._according to a difference betmeen t he
hi omar REFMEEFYrditigp-negrtive '@1"@‘9 keTidayiforihs nlwplity gf bipmarkers for a
cendliiorergposiceione cohort and t he hi omarker data for

the relLgyadicall LQRBIHESITHEY refelfu boRBAtLL 'r@&'tﬁkeﬂ%hty &f
ng?ort 22. The conputer program of claim 21, the

WRESHP%her conprising generating a reduced range
bi omar ksematigally geoeratinga staitiwylammde bibodrgamiing thef dischss status

c q.e&yra.h@aa amréﬁcwetaséa%tmmk& Q&a b dtéea@lvaaeﬁwﬁamcrs of the
con t[ion Oposgve C hmg [mJ tp ehla el rﬁgradnlu \Az;]rt“wo nﬁvun?fm)mnrkers of 1he

con I've cohor erein autonat
gé’ﬁé‘i‘%ﬁ"i 'rfgﬂ‘t"ﬁe"‘ﬁ!‘at i sti cal m)del i ncl udes generating
the statistical nodel according to: the difference

Qeth\l\%gmpth %fa‘}’rp&rclﬁ.% 2?%:‘%&9% &H]‘?erc d“‘fqﬁ%nt bi onar kers

6f the I'on-positive co omar ker
dat agem"ﬁt"tw?usf%aaﬁb'%"%ﬁwéﬁg t*tsffe'f\ﬁet biomarkers of he

condition-positive cohort and the reduced range hiomarker data for the relevant
bivmarkers of the condition-negative cohort; and
wherein automatically generating the statistical model includes generating the

statistical model according to:

the difference between the biomarker data for the relevant biomarkers of the
condition-positive cohort and the biomarker data for the relevant biomarkers of the
condition-ncgative cohort; and

a difference between the reduced range biomarker data for the relevant
biomarkers of the condition-pusitive cohort and the reduced range biomurker data for the

relevant biomarkers of the condition-negative cohort,
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condi ti on-negative cohort; and a difference between

the reduced range bi omarker data for the rel evant
whr@rasiser s of the condition-positive cohort apdI/URm®07/067418

reduced range bi omarker data for the relevant

bi omar kers of the condition-negative cohort. -27 WO

2007/ 130831 PCT/ US2007/ 067418 23. The conputer

program of claim 22, wherein generating the reduced

range hi onurker data conprises nultiplying the

bi omar ker data by a fractional exponent. 24. The

conmputer program of claim2l, the nmethod further

2§ GHPES ﬁﬂuﬁg progfd rclaﬂlg 28 w@xUé@]ﬁ' Rhdritf fuf&Qdﬁ@&ﬁXn ge biomarker data

di stribution o he condi tion-positive | omar ker
f GPmersemeitpliss medmwl@r datpbya g?ﬁ‘l‘ﬂ!“’ét-’f"@ée"f Tequency
distribution of the condition-negative bionmarker data

2£ Gfrhcwﬁp@eelpﬁ,gaﬁﬂm*elamr w.netﬁoglfﬁmkbm dﬁ;sﬁgt poi nt for

bi Onar er aC(iI?t P b ) fference
P LR A N W S R AR e
dibstrrariyn tatofor a sedected dicoaridi iagumuladgdtaquancy distgbation\wéthe

f r8RUIGINHE g ive blomRMkEi d%& fﬁpme LnRtcd %loﬁmk%.d bi omar ker. 25.
The conput.er % a} l'ai m 24, _the nethod further
conpri $%"8 ”c%‘ﬁﬂ P ?fg‘h"t ‘H%m?%ﬂd'f"'t"f%?ﬁ BASHIAR iRk er
d deaveemdie tdnditivnindsit vegnmnlatiet freaeenchdiginibutios mndithe eoridiohhe

C Uegdi0d BlmulARNE FrEREAS Alidrititish otHhe B bilRlafkes €1
conprising a set of discrete values according to

whet her each datum conpared to the cut point exceeded
2§.Héve gompysasiprpsranpe claim @4, dkyrmgihad fumiep egnepmisior: cl ai m 21,
wher @dpafiil tB@hbiGiod-pdsitde BRmAKe N dhtatand it icosdilidhalegitReel

cq)rgqmr e‘?ﬁm%‘%ﬁi%‘iﬁ&ﬁganﬁn iterative analysis on the

bi'omar ker dat a the rel evant bl omarkers of the

C oNCHEPFBFNEFFYT RAIRF Sat2 671 SPRPrISHG 2ot Biseirta M jlues 2eording tor

t hehcrhet exviaditum bongpaesd ke ths catfpoinhexcedadliht bapoinegat i ve

cohort, wherein the iterative analysis i's configured

tQ |dent|fy and renpve a first set ‘E‘ data that |is
2p-clhe cPRpYSE REREFATEC Tk &1 rbsreipsptagtalipaliy spryEing 2 statistiepd godel

s ebmefised pedormng anTiemtivomplytieon the bigmarkeiofatagdbetheeRiantt he

m&mwrwfm%n&mmmwgmﬁ QRDRE blnad,mem for the relevant

Cg?]\*fp ﬁﬁ-ot”ark}wwge &]-\att ] fignred
Yol d e} ﬁ‘é"‘g“&[’ IROR-negRYREP'IOET WORLE'R P IOV YHANBITIDIS gon gt

geanatentify apd iembye aofiiret seki of data that iy desyieforpaive phite disease status than a

capshnb k@Bra@si tive bi omarker data and the

condi ti on-negative bi omarker data conpar ed to the

t hreshol d accordin 0 aresult ot'the conparison;

22 niche SO BHIEPrQEEAN ?fcgwnéf -4bq Agphecurteer seprsisingal  nodel for

det e¢amipatifghé hedidibs-pasie e dloafatker data and the condition-negative

biomarker data 1o a threshold; and

generating multiple discrete values for the condition-positive biomarker data and the
condition«negative biomarker data compared to the threshold according to a result of the
comparison; and

automatically generating the statistical model for determining the disease status
according to differences between the discrete values for the relevant biomarkers of the
condition-positive cohort and the discrete valucs for the biomarker data for the relevant

biomarkers of the condition-negative cohort.
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according to differences between the discrete val ues
for the relevant biomarkers of the <condition-positive
wa@oedansosand t he di screte values for the bi omar RET/USBNA067418

for the relevant hiomarkers of the condition-negative
cohort. -28 WD 2007/130831 PCT/ US2007/ 067418 28. The
conputer programorclaim27, the nmethod further

conpri sing generating capped bi omarker data for the
condi tion-positive biomarker data and the

condi tion-negative biomarker data, wherein capped

bi omar ker data conprises: the condition-positive

gi, Qnar ker data anrd_ t he_condi tion-negative hi omarker
2Hralt"S CPBPUto RERER I (IR <% B P Eher SRTePising Afr et bierrPest
c diRmarkes daty s theiconditipncpesitikehiordarker data @nd the condition-negative

C (ighhdiriken datmeg@teinc@ppel ibipmdeek éna datogsisd¢shat exceeds t he
cap thé Banditior YosithRBidiaARH LA ardtROIoAIRIEH-n Ghillic Miodfrket Bt for
Mefa Qe ad i LaP BiniCQRAPr i Sing sel ecting the cap limt

200 ok R o IR A0y e LR R PR
cOMBT DA EGETFrs BF 8P REr data. 30. The conputer
program of claim 21, wherein: the statistical nodel

2P il gomputertrridgears o f cinire 28 ahrendbet funtlar cerprsing neleating anc iehralimit
OnNRcordingl ®pandantvaMast (A thd ond SfRhddof@AGEp&ItRE HiSmuKkclata and
depenembn-¥hiiRWYiGnardidagd plurality of magnitudes rear
the nultiple relevant biomarkers conprise a plurality

38f Thclcggs S’npgoegggm g crlalinai gll ,eéﬁere_inz:g

the statistical model includes at least one dependent variable and more than one
independent variable,

the disease slatus is a dependent variable; and
a plurality of magniludes for the multiple relevant biomarkers comprise a plurality of

independent variables.
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