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one central repository. The systemthen allows for the

automatic application of nultivariate,
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interleukin 6 (I1L-6) concentration of said subj ect,
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i ncorporated by reference BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0027] Many features of the invention are set

forth with particularity in the appended clains A

better understandi ng of the features and advant ages of

the invention will be obtained by reference to the

followi ng detailed description that sets forth

illustrative enbodi nents, in which many principles of

the invention are utilized, and the acconpanyi ng

drawi ngs of which [0028] Fig 1 illustrates a general
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receive informati on from a database contai ning data
froma reader or cartridge database, historica
waelaiabawes, a patient database that can cont ai PCHES2009/038467
entered by a patient, and a custoner database [0043]
Fig 16 illustrates exenplary trajectories of two
subjects in a probability space representing prostate
cancer discrete clinical outcones [0044] Fig 17
illustrates exenplary trajectories of two subjects ma
probability space representing clinical outcones of a
subj ect devel oping sepsis [0045] Fig 18 illustrates
exenplary trajectories of two subjects in a
probability space representing the nedical condition
of diabetic subject usng an insulin sensitizer [0046]
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Pati ety 5 who has a fever spike and no decreasing

mar ker[0§65] Fig. 39 illustrates a bivariate time course of two particular markers (protein C and C-

reactive protein) in the same patient.



[0061] Fig 34 denobnstrates Patient 4 data points

showi ng decreasing Protein-C with increasing |IL- 6just
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the Thl-to-Th2 switch and the cytoki nes representing

each phenotype [0063] Fig 36 and Fig 37 denonstrate

that the system uses an equation that is anhcipative

of sepsis using the Squared Mahol anobi s di stance

equati on and Bayesi an Probability [0064] Fig 38

illustrates a graph in tune of a plurality of marker

proteins for a patient ma sepsis trial [0065] Fig 39

illustrates a bivapate tinme course of two particul ar

markers (protein C and Creactive protein) mthe sane
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chosen that are the nost representative of each

clinical outcone Using the mathematical nethods
waele®enw herein, probabilities of class assi gPeEOS2009038467

each discrete clinical outcome can be assigned to any

set of val ues of observed biomarkers A probability

space can then be constructed by plotting the

probability of any set of val ues of observed

bi ol ogi cal markers within the geonetric space defined

by the plurality of discrete cluneal outcones [0070]
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ar anet er
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opt|n1?ﬁ??ﬁﬂyTﬂﬁﬂﬁ@@”ﬁﬂﬁ“ﬁ?ﬂwmn1998) The graphica
method is typically applied to those problens that can
be converted to |linear regression problens, and are
generally not amenable to cl osed-Ioop | earning as they
requi re human intervention at each step The

gr adi ent - based nonli near optim zation nmethod does not
have such a



restriction, however it does require information about
the error function with respect to the paraneter
we@siovnees As such it often converges to | ocal PEi/EB2909/038467
Evol utionary al gorithns including genetic algorithns,
evol uti onary progranm ng, genetic progranm ng, and
their variants (Back et al , 1997, MKay et al , 1997,
Edwards et al , 1998) have been applied to overcone
these imtations [0075] In sone instances, to best
account for the dynam cs of a biological system the
equation systens di scussed above can be conposed of
ordinary differential equations which calculate the
rate of change of a biological entity over a fixed
time segnent That quantification is a function of the
st at e W7 THaensY@isaridadsctbibl@icdl @MSY apearh scfed @plrs Yir®ipan caand
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time ra.tlveso nge of eac Iological entity is

called’t e er|/?(t_ Pt)g and |s uantlflde(?d as the

i nst ant aneous’ @ S PRES B OP BT AT BRETTy
concerft¥ap |‘f8‘ﬁ°°‘&?ﬁ 8 °fiE v "ﬁ°§‘“f‘*| Wwa ?fﬂ’ﬁei e I’hﬁbf?;/;“ml“ﬁ‘é
vaP&eP@Fﬂ5WV”?€P€?FB@”F&?@%F“%FBPﬁ@WEﬁ#“@%f srelat  each
sel ec et s ke e vhyramedelraiaeers s sonffidisas ipbppecqyition eetivaady wel |
as t hehoy wiptionshiph, forehppppigyempfisiag pradupiop sptes end tlgarange rite The pygemsabp | | Ng
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" int dvaneslmea.r s nsﬁ Ce| LSth cy ‘i‘th 9 |
paranét “m@ E? PSP RE %o%cen of™ 8 gi ven
pr ot ei'fi as a functlon of time And mhere f |s function
of P(tYP¥Zhiwra it Predion rrarriy™ €15 bioris Toretted ot not
conce ey hotregeiEs, conprising second signals, cel
nufbers, and thedPg2MERPEPEIR nodel paraneters are
coef f il tesanqther exatpiygio dyegpis sttd ofpiviyeidalinartms bperelevél offpyrifitiln0S €

r el at ivbighsslodpyrs in af @qmpl@xtevsipilaton GEAYRvAySHIY ¢ HO Y &BLTEbiany I at es
and Cla@ak aaltsebse ddti@Sntitle) @or Siyifiole i€ PuiddifdSthel ko lADRCHET of

non- | ipid@arvy lEiJQng&]cellAﬂaca‘LcEpr ol @ hdBvaed HRa6l bl B contéhtratobl@

ME G & RiotS B cloBficRthe $alé SilpRdRiGof pRIdh . W& S thdMEUEiact bR fnd proliuStioor
prote |p19teny2Q1Q tafdbs pxlxiu&ntn))f protelL Pde;‘:x@ deeag' En)the le\Pl ogpl'o)u]:tlolympeoqeﬁ Nis
t he nynber of proteins chosen to sanple, and f(P, etc
) becones a matrix M (t), P(11(O h system paraneters
beconme a vector as b(lI(t )) [0080] For exanple,

cl earance rates of each P,(t) mthe vector (t) are
captured in this vector formb(lI(t)) characteri zes
the functional coefficients of the matrix M The
systemis linear when b does not depend on (t) or on
time The systemis |linear amd paranetncally

ti me-dependent when b depends on t, and vanes |inearly
with tinme [0081] In another exanple, the systemis
nonl i near when the cl earance rate changes with tine
and



can [0082] represent the up-regul ation or

down-regulation in time The systemis represented but
WO 2000020909 mi t ed by the vector equation dp(tydtPENURINY/Q38467

b(p(t))* p(t) [0083] In yet another exanple, the

dynam c state of biological systenms has a |evel of

specificity which is captured man exenpl ary

bi osi mul ati on system Every entity in the systemw ||

typically act on a small subset of other entities For

exanpl e, protein 2 nodifies the rate of production of

protem 1 by binding to a cell surface receptor on an

activated effector cell The concentration of protein 2

nodi fies the rate of production of protein 1 Wen a

third protemacts on the production of protem 2 the

rat e dP84hFreeiestions thaihestapresgyt thytahote prenple gy Biprchglatipnydenpasct | v on

the | evel of production of protein 2[0084] The

equations that besé=popsesent the above exanple in

this biosinmulation systemare: dP,/dt bl2 P2(t)

dP2fdt = -b22 P2(tpyatsd+kd@d) OP = 0 [0085] In these

exenpl ary equations, the concentration of Protein 3 is

constant and thegate, of Protein lproduction is an

I ncreasi ng functlon of the Proteln 2 Ievels factored

by bl In addition, the are a
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persp Othe Rserkchey/sciGmmial e ebmpmna § wing (i breeSp A, TRAEhilARE Nodel
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[0088] A systemthat dynam cally characterizes patient

subpopul ati ons based on the I ongitudi nal sanpling of
w@e@diamdve protein profiles can use that i nf oPEEHUB2INI/038467

as a Type 1 biomarker to verify to the researcher

scientist that the conpound is acting on the target as

expected. The nechani sm of action for that conpound

can al so be researched for whether it is acting as

expected. Characterization of the dynam c energence of

t he subpopul ations is based upon their behaviors and

the protein profiles they exhibit. [0089] In an

exanpl e, one population is treated with the test

conmpound while another is an untreated control. If the

protein profiles of the treated popul ati on behave in
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wayso t Manabvbdn@ikeadd Eldkidean Blitabdk, @dd Or@inaln bidt-RS Ehe @LkrixtPRentdii@t 1 N
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aCCOU%Q] Itlé) £1lllnxgtes§n Par} ﬂs@eﬂn%g%ocp OF tp mngme%wegeglm outcoet ri C

by aS Ill?snl npge tg:cen 0 was 9&[ emutx eoenlrosl sgﬁrﬁfﬂ;djlor a
he vari a opser vVéd in

partlc

t he” uRder’s y| BG°'C th“d ﬁ“es °r8“1°%f§f “ad’ﬁT'ﬂ‘ffg °ftd'ﬁ°f°§ °1‘Pf§i°l’f88°s E?ﬁﬁ
accouﬁ?mT%V'ﬁﬁ?%??%?ﬁ?&hﬁﬁz“W@MBPUHQﬂFFWP?wgﬁﬁce
[0091] In conventional clustering, one typically works
froma distance matrix, whigh lists the simlarity of
every object to be clustered versus every other object
The process begins with the creation of the distance
matrix as known to one skilled in the art A triangul ar
matri x of distances anong all pairs of patients nust
be conputed Each of the di stances between subject data
will be a function of the neasured biomarkers The
function would take the formof a sumor weighted sum




The di stances for a given variable are, in turn, a sum

of di stances between individual observations for that
Wo 2000421989 Thi s sum al so may be wei ghted For exeepUg£2009/038467

each cluster of subjects potentially represents a

di screte clinical outcone [0092] The distance matrix

metric can include calculating a statistical

di fference, such as the Mahal anobi s di stance,

Eucl i dean di stance, and Manhattan di stance The matri x

represents, in a statistically ngorous way, the

simlarity of two nultivariate patterns in a

mul ti di nensi onal space Based on these distances,

i ndi vidual s are grouped together in a cluster [0093]

Fig 2 illustrates an exenplary clustering nethod of

def i nipawgns bila @edidht @@ii@ingludeA pirta] re@ider Jast DorrE®ndir dasy, § pprgplete

eX anp lresppnddr s, abiRtdVeEH dfilg bl tBE Evi@ Bata i Eigkelited o dl@ireid afban e
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out COomeissis g fen ty @@mre dherningTimditinme segpitivp4nd spekifidy ofyhrgimikegnuls,

pr abalmods) Fig/ 3 iBygaEs@n Reuplanii@thdd TS ivertiGilomballdifigra Gumheriidelimodgial | at e
di St r ifdoaddedsiRA Gedicd Gifditi@>X6RBAIpok priorGibtdhSof BkeFichl cdatio Py ik NY A
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patterp f;?“i‘optgegsa]i espacﬁfxf) "ﬁbwdlar}%/f sacp'élce 5 i'é
desir 5‘; Ot obabi | i t rreasur ement i s ear ned out by

way of OV B e A oyt i S PP < HHETHERE P e

cal cul“gt i ny e HE i ST P Pagfontes sl viopaer grpiic

i NP uAEinB g the e sl oulequpio i the iegepenpqe |datadsymospippel pprretated.

est i miPPbffer the s sets prefflapsified Yy clogeppadlysisped(episaininatdinjiopatelyssn, t he
wei ghteientifiedes dinialqugmes de emtid lepgitnjofplinicagyichmt indsterndaed iIFFrLIM

| i kel iedatoeiaknee Sini ofimitpngent bibimaiér hn@ poinpExrdBBitly df Sassifieatidd B0 eagh

deci Sir®Rnct di28 odtbiitlsysehsa. and from t he neasure determ ne

t heo uldoiofyBieRdats fASd iﬁdiw\ﬂal@jecaimmmpﬁnhiﬁgitJaMea@nfne tﬁohﬁxer,

der i veddat 19 Ing iftd i QoemaliiaGhodd adalid gbbSbidefofiSn @Hn SHRRTHAT Y

et N0 Gk il ANMEEleB s R usel?td ek eHinlVEh pRiid T B TR kGt
model £l A58 afﬁad omg,m@mnse%& bod @ QL J;slan%e e!?aa@ed pon

pr I or IVD.I{al%Est distance. For%e ﬁegda? qhe modq rLgams arxllée met; f

er
exasp'peacdlscrete &059 dentifies the recmmﬂﬁ? ETlnlca
outcones or ou conmeés The physi ol ogy, a compound or
drug's nmet hod of action, and/or off target treatnent
effects are then utilized to help define the borders
of a probability space [00974 A graphical exanple of
the probability space and the discrete clinica

out cones that define the borders of the probability
space are illustrated mFig 4 Each nunber represents a
different cluneal outcone [0098] Biomarkers that are
nost relevant to the clinical outconmes of a given

medi cal condition are

ere




identified using nmultivariate discrimnant analysis

Data fromthe set of bionmarkers are classified
waewonziony to the discrete clinical outcome toP@U81909/038467

the i ndependent data is nost closely correlated [ 0099]

After the data sets are classified by cluster analysis

and/ or discrimnant function analysis and identified

as clinical outconmes, the centroid |location of a

clinical outcone is deternm ned For each reference

poi nt or independent biomarker data point, a

probability of classification into each reference

clinical outcone is assessed. [00100] Wen data from

an individual subject is obtained corresponding to at

| east one biomarker, the data is input into the
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sequence val ues are equally spaced In fact, the tune
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medi cal condition or treatnment However, as the nunber
of tested itens increases, the conplexity of analyzing
the | ongitudinal data increases It can becone very
difficult to understand or determ ne rel evant data
about a nedical condition or treatnent [00108] The
| ongi 1991 Pigsics apfiapteinecrine fiflds are erobatiyrtho mastgomypptyjers ef trecter apalyshy avd
gr oup ége stimfaed rgchyithg nghematip! regearth iigthe @t obreshanicves Bbsis a
medi C abjectcignaieduiti@nos Aot @CHdDE locitisn, e, drethngeenkbtol eak | y as
an ar wiliheiems of ifbia; tomds l;uchia&ic‘ﬁoh,exas,mwmadlecmmﬁc&md t he
heag isvilib@adi€r m nal point A vector's conponents can
rel at Gootifvebeidl BOB. AR bl in SRR, kIR Boricd ViSe MetoSddGNlan@® S
l ongl tb%@(v@aque&% AtIoéijeggo Mﬂmg:ﬁ&ﬂorq'gctor Mu&’\@ﬁéh 19Lf1et1§iﬂ§&kf IC
exa r‘rp | &\ge olfltﬁe v§1oc1\§%1§1 9e[o&§ty SR( agcgga%on\(rglb%neh tgmugh V%I aga.lygsb\l'hl%p; S
ang t H]f' 818):1%? ngpmmmgoa saqRVEMENt  Of ?l rlcglaft
an ) hg I'cs. and  engi i el ds
are \g?b {Agﬁctormial s1sofr%15g1tl1 sulyject apertammFtoam capoongl oa%algbéna ySI S
and have “leﬁﬁ1°”éi°‘é“ﬂ°nﬁﬁﬁﬁs“8?yd?°ﬁ@°?‘@?ﬁ°é 1‘?“1‘3‘51"‘ research
I n t hd"YHIEer rmglf theperem eppfftipndor thejpdpdgcan Beqbery iy Botgioaeirs
i ncl uder Retueitngnde sl nape! Fopdition WHiof 3 iegite g o prieptof teygraph.
vel oc i3] Thelindivistpnt'sinqyppl congifind mey berdisthred by the @pinistrgtienyfoer  Of
gr avi thamaceiatercigngof melipiaprtiiiog Undfrd ¢iesof rudpimisarsl fri cti on,
St r eS Sharmgvhiblcal ke @itifidual Gbr@dl totidGFTRGIN@dme GrstAIRGld Gpivectivrh isartgino N Al
fi el dosti@@Ind Hdph MiakwiGditibrytn thelorkb® Whdn IBadhiRdrBonGf a plahatbueka ism
POSi t istBPed, of s eftedd @ thEPBAAM ARG chdd) Fhe itiviaSR BRI @6 b be dl«@RPt N)
and begkh Wh@ wid®edidbond nbvEtd noHR cofdfin@l vl L WRRmd S anot her
comq@m@ogsfaﬁmacmiﬁmmﬂmf& b8 edifthee OF
Chang%dlggual'glmrﬁmlﬁogtlmgn )tr 01 &Mpl 1911 t%gra’ for% Cel eration

are obfaln muust c ortoezglgwoorte ane}m t&m‘?lb dif] erent mbc!thsth the
mat hefat | c “det e S fit o‘pertl es

andl o BEFEY et DA G et
I ongl Iﬁﬁ’l‘“e ’Eﬂi’Bﬁs ey 5ty °"b%’?“§e§‘7‘yﬁ1"‘ﬁ‘§ 0

corfdi (P oo it® H8 "y LB FogrhE BT St-al i “EHR SFRETHRCEY v
condi il vhsidetient ixppiteg pharpagqutics) or i apependf pRbarpecpfiabainical frigl

cl une Meoy Brest: eaghrpives ps@Qht el doggition afithy priivhtare not sfyebeqapsarepmedt

condi tistigaprofedyres do tpeocdumpgidlydnlghatiiso @aent teltigs pOBG@T 2y @fkxibywithin

pl ot t iashgpt prioditae. keita pal @t ngedsfiode tested 1@ 2 ditRehit Minghitaskincbhe st abl e,
NO 3078 lphy S phrin@E wittnla bhortd@iodof to@Gartible/Mu@R if1Bdn bt PHRibIO T

t he ghapdefHdd3] The individual's normal condition
may b Good) Sulgbdhdd@6hn ddMariledVEueAEHUc buShtiht @l ei@bhat B meods which use

phar MG ekt lnGiliniM iev@eatl BOLE md £ Jo e SARAL 520, Under
the ef ]:)rg stlQated ltdbhlgthogsquhg kn§t§p@ 511% I'B‘AF E\ mgngy rgnlgec(::aqlaléo bt he

I nd_ig VI emedsbyamagsg&Lange examgl!: opater\Manl 00-10] )mab:omaxl'llcns a l e and

move fromits origina Fon in new
posi t |dljé?1° "B eﬁedt agmﬁp%%ﬁ flhmym'anﬁﬁsﬁtlh%“fsf“%thﬁvoeﬁps%#f%

phar maceut i cal |s stopped or the effect of the

phar maceuti cal ends, the indévidual's normal condition
may be di sturbed again, which would | ead to anot her
nove of the normal condition in the graph. Wen the
adm ni stration of a pharmaceutical is stopped, or the
ef fect of the pharmaceutical ends, the



i ndividual's normal condition may return to its
original position mthe graph before the
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nore decrease in protein C concentration in said
subject is indicative of the devel opnent of sepsis in
W@ 2000/12099 ect [ 00117] I n an exanpl e, when no PCT/US2009/038467
significant event is occurring in a patient follow ng
chenot herapy at hone, the neasurenent frequency of an
anal yte can be reduced In sone instances, the system
can pronpt appropriate action by a user based on prior
results [00118] In sone instances, the nethods and
systens described herein allow for the nonitoring of
the health status or nedical condition of a subject
t hroughout a tine frame as snall as a few days For
exanpl e, the evolution and pat hophysi ol ogy of the
di sease process, the response to therapy, and the
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applying a mat hemati cal node |ongitudinally in

real -tine Rel evant bi omarkers and discrete cl uneal

out cones corresponding to different biomarker patterns
are predeterm ned fromhistorical data. Data is then
obtai ned froma subject and the data corresponding to
each rel evant bi omarker is neasured Data is preferably

(I)




obtai ned fromthe subject using a point-of-care

m crofl uidic device, however, it can be obtained in
wa@eoporreneer Each time the data is obtai ned a dPGI/HS2Y9/038467

metric (for exanple, Mhal anobis distance) is

calculated rn relation to each centroid obtained from

a cluster analysis of the historical data. The

centroids represent the discrete cluneal outcones

determined fromthe historical data [00124] As

following the flow diagrammFig 6, for each

i ndi vidual data set through tune, the probability of

the data belonging to each clinical outcone is

cal cul ated The probability is calculated fromthe

di stance netric using a statistical estimation
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conprise a drug(s) and/or aplacebo The intervention
may be suspected to have a propensity to affect the
hei ghtened ri sk of the onset of the specific nedica
condition The intervention may be suspected of having
a propensity to decrease the heightened psk of the
onset of the specific nmedical condition The specific
nmedi cal condition may be an unwanted side effect The
i ntervention may conprise




adm ni stering a drug, and wherein the drug has a

propensity to increase the risk of the specific
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be an undesired side effect [00134] Medical conditions
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condi tions For exanple, abnormality, affliction,
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are present in varying abundance in one or nore of the
body tissues including heart, hver, prostate, |ung,

ki dney, bone marrow, blood, skin, bladder, brain,

nmuscl es, nerves, and selectad tissues that are

af fected by various di sease, such as different types
of cancer (malignant or non-netastatic), autoi mune

di seases, inflamatory or degenerative di seases
{00139] Also of interest are analytes that are

i ndicative of a m croorgani sm Exenplary m croor gani sims
include but are not limted to bacterium virus,
fungus and protozoa O her biomarkers obtained froma
subj ect al so i nclude bl ood-born pathogens sel ect ed
froma non-limting




group that consists of Staphyl ococcus epidermdis,
Escheri chia coh, nethicil hn-resi stant Staphyl ococcus
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hom rus, Enterococcus faecalis, Pseudonobnas

aer ugi nosa, Staphylococcus capitis, Staphyl ococcus

war neri, Klebsiella pneunoni ae, Haenophilus influnzae,
St aphyl ococcus si mul ans, Streptococcus pneunoni ae and
Candi da al bi cans [0014Q Bi omarkers al so enconpass a
variety of sexually transmtted di seases selected from
the foll owi ng gonorrhea (Neisseria gorrhoeae),
syphilis (Treponena pallidum, clanydia (C anmyda
tracom tis), nongonococcal urethritis (Ureaplasm
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Troponin T (TnT), CK CKI\/B Myogl obin, Fatty acid

bi ndi ng protein (FABP), CRP, D-dinmer, S 100 protein,
BMP, NT-proBNP, PAPP-A, Mebkoperoxi dase (MPO),

A ycogen phosphoryl ase i soenzynme BB (GPBB), Thrombin
Activatabl e Fibrinolysis Inhibitor (TAFI), Fibrinogen,
| schem a nodified al bumn (1 M),




Cardi otrophin-1, and M.C-I (Myosin Light Chain-I)
[ 00146] Exenpl ary pancreatnc markers include w thout
wo povot1z000n | nsul i n, Anyl ase, Pancreatitis- AsBCDUS10021038467
protein (PAP-1 ), and Regeneratein proteins (REG
[00147] Exenplary nuscle tissue markers ntlude w thout
limtation Myostatin. [00148] Exenplary bl ood nmarkers
nclude without limtation Erythopoeitm (EPO [00149]
Exenpl ary bone markers ntlude without |imtation,
Cross-linked N-tel opeptides of bone type I collagen
(NTx) Car boxytepninal cross-1inking tel opeptide of
bone col | agen, Lysyl -pyndi noline (deoxypypdi noline),
Pyridinoline, Tartrate-resistant acid phosphat ase,
Procol | agen type | C propeptide, Procollagen type I N
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Tunmor Necrosis factor-a(TNF-a), Antinucl ear Anti body
(ANA), C-reactive protein (CRP), Clara Cell Protein
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include without limtation Total I1gE and Specific |IgE
[ 00155] Exenplary autism markers include w thout
[imtation Cerul opl asm n, Metal ot hi onei ne, Znt,

Copper, B6, Bl12, dutathione, Al kaline phosphatase,
and Activation of apo-al kahne phosphatase [ 00156]
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mar ker may be therapy specific COX inhibitors include
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Receptors, Prostaglandin Receptors, and ADP Receptors
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assessing efficacy and/or toxicity of a therapeutic
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personal data into a database The sane or a different
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[00171] The subject may input data in a variety of
ways, or using a variety of devices For exanple, a
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acqui re bi omarker data at the point-of-care The data
fromthe device may then be comuni cated directly from
the device to a database or processor A conputer or
data entry system nay al so i nput subject data to a
dat abase or processor Data nay be automatically
obtai ned and i nput into a conputer from another
conputer or data entry system Anot her net hod of
inputting data to a database is using an input device
such as a keyboard, touch screen, trackball, or a
nouse for directly entering data into a database
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data can be stored with a unique identifier for
recognition by a processor @ a user. |In another step,
the processor or user can conduct a search of stored
data by selecting at |east one criterion for
particul ar patient data. The particul ar patient data
can then be retrieved. [00178] Rel ati onshi ps can be
establ i shed between el enents of the public databases,
the internal




dat abases and the subject data. Explicit rel ationships
decl are and record i nferences nade based on
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avai | abl e observations. [00179] Fig. 9 illustrates the

flow of data from a database that includes the data

fromthe subject to a processor that perforns the

mat hemat i cal net hods descri bed herein to construct a

probability space. The subject data may al so be

inputted to the processor separately fromthe data

pertaining to a discrete clinical outcone that is

stored in a database. [00180] A processor can perform

cal culating the probability space. Once a probability

space map i s prepared, the same processor or a
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the subject data conflicts with a rule inposed by a
user For exanple, a rule may conprise the probability
of a subject of devel oping an adverse drug reaction
(ADR) is greater than 60 percent Wen the probability
of the subject data exceeds the rule, an alert is
communi cated to a user [00185] Exanples of an alert
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correspondlng to the at Ieast one bi ol ogi cal marker,
and cal cul ate the position of said subject data in
said probability space to assess the probability of a
nmedi cal condition of said subject [00200] The conputer
readabl e i nstructions nay be a part of a software
package The software package can be provided with a
server of the invention or an input device, such as a
m crofl ui di c point-of-care device[0020I]In an

enbodi ment, conputer readable instructions conprise
instructions for creating a trajectory between two
tune points of subject data. The instructions may al so
cause a processor to



cal cul ate vector paraneter of a trajectory, such as
speed, position, heading, and accel eration.
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medi um [ 00209] The conput er readabl e nmedi um can be
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conmput er - based assessnent of a nedical condition.
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i nformati on, such as patients di anes, environnental,
behavi oral, and psychol ogi cal information, and two-way
comuni cation systemfromthe instrunents to nedica
personnel or nobile phones and back to patients with
rel evant content, nessages, and health information hi
some instances, blood and environnmental data is
automatically (for exanple, wirelessly) transmtted
into nodels in real tine




[ 00219] As described herein, a health care operating
system can conprise information integration and
wWe@2phorwed i on i nfrastructure that permts, forPERHRPDE038467
without limtation data acquisition and storage of
poi nt-of-care results in real tine, integration of
bl ood paraneters and patient diary datawith all other
physi ol ogically relevant information, and a central
mat hemat i cal software program The central nathemati cal
sof tware program can graphically visualize, help to
interpret, and analyze all data mone place and |ink
any new information into a di sease nmanagenment system
that then maps the information onto a probability
space of clinical outconmes A health care operating
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studies and mfuture studies to extract better
information from bl ood tests«esults and provide early
reads on efficacy across different indications [00225]
Fig 13 denonstrates an exenpl ary database conpri sing
an ontol ogy of biomarkers that are O rel ated sone
types of nedical conditions For exanple, sepsis as a
di sease is categorized as a pat hophysiology and is
linked in this ontology to Acute Liver Failure (ALF),
Di ssem nat ed




I ntravascul ar Coagul ation (DI C) and the |ike Each of
t hese pat hol ogi es can be considered a sequel | ae of

WG Esiz09N t he context of this ontology |n thiBCT/US2009/038467
exanple, a drug used to treat sepsis is CytoFab In
sonme instances, the sequellae can be characterized by
the spectra of biomarkers as 5 described in Fig 13 For
exanpl e, ALF is characterized by specific patterns of
ALT, AST, GGI, and Al kaline phosphatase[ 00226] In an
aspect of the invention, the nethods, devices and
systens di sclosed herein can conprise a healthcare
operating system A heal thcare operating system can
conprise a central control systemfor delivery of care
to consuner and for an econom c nodel for payors and
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Fig 14 is the hierarchy of information received by the
exenpl ary operating systemfrom nonitoring devices The
devi ces and operating system can nonitor and rel ease
drugs if necessary In a preferable enbodi nent, the
devi ces nonitor analytes in a bodily




fluid For exanple, when nonitoring blood, the devices

may be capabl e of executing prescription blood tests
wo o009a2000uneal or preventative setting or eval REE/ESHOUPS467

systens as denonstrated [00232] In an aspect, a system

is disclosed that solicits input fromthe user or his

agent (for exanple, a physician) to facilitate a

conversation between the subject and his agent about

the status of the person's health at a tune Exanpl es

of input that can be solicited by a system ntlude, but

are not limted to, establishing alert |evels, nedica

not ati on, and personal notation. The system can

acquire clinically relevant informati on about a person

and place the information in a
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noni t 87 keyboar d, nnuse or any other itemthat
allows a user to interact with a system of the

i nvention as woul d be obvious to one skilled in the
art [00238] As shown mFig 1% a systemcan be utilized
to manage a reader or potnt-of-care device This can

i ncl ude managenent of a cartridge to be inserted into
the reader for neasurenment of data For exanple, the
system can provide the reader a protocol for running
an i mmunoassay of the




cartridge A systemof the invention can also provide
information to the reader for calibration of the

WO potonEesays run on the cartridge that are ruPCDDS2009/038467
executed by the reader Reader managenent can al so
i nclude information for assigning the reader for the
appropriate readi ng system for readi ng an i nmunoassay
froma point-of-care cartridge Reader managenent can
al so include corrective and preventive actions (CAPA),
which is an instrunment of integrated and conprehensive
conpl i ance managenent An el enent of the CAPA approach
is an effective and systematic processing of quality
deficiencies, errors and mal functions wth the goal to
provi de appropriate corrective actions and
CONSi SWBN Aeithe PéiRd/cBiaton BdEr@BC.Tisttet difi@But@hes ACHsca@mERH NANCE
Si t Uatpéraind sudthe plAfafor SibikaBitoBiEryThaRGetedREuERE choddyin tiihe  Food
and  Dreidighle/Yd Boinke Setpbrstlid RS Phrtibl Felpie (FRDon-fedddise INRSIAEMerke@idy OF
Medi Cadcid (BRI SlRMLAN e b SR AN bR L IR RlAEFEE:L Ded
her gi R.gan be used for pharmaceutical clinical trials.
I'n SOW;&%ﬁoﬂﬂ&?x%mseﬁtﬁ% oﬁééahmcoﬂ!kmwgﬁoﬁg&%% ate
trial F{Ec tgesﬂlscrex chmcal o%com:s qgsglm]}]arkers are PME Dlé VCAIQ 1 sone
| nst a%:cl:detﬁilml and%){cetoér%p} ? {Jsm esenn markers theco &spuén{luoh%gr\x/c:al %tea nes

dose-r
t han f’é_ ﬁ‘f“ﬁ%"mﬁ“’é?‘?’ “F"FT’&F? l“?X‘rﬁfﬁ‘EW asé_”§1 ks ‘l“'ﬁ%{’ﬁ‘ )

morf hgwieds i clipiggl el ‘P Heromgdiech el piRRels  or
even PEggdqaggride orreifetisos Real -ti me phar macoki netics
and p Ao thymidertis Eted vty thedmgptd sehioct afepedgrostiprfiiteacy and
nor e swufEitvyrae peedrpagie fubietts dabifran threstetan bignateesy Tbq prebapiigyof el SO
decr eagiest Helbrgingrany Sihe difcrett dinic] @ity clgsfeOyvietengineduBieri@ Vighhlanedis

I €St I idigdnieligm GHERa ppYabiBY I dalbulatiigsing OBx@sid EtirGo8. The result of this

Sub- pogrutbtiadrdukiSe, fonGRRG M cdraphding e EH fGtlidic® Rftomebbiek ctitdiel | Pl €
I Ndi C Aol of thk b dliskA@ekmirled b$ SRR Four pBoatiiif & In ESRrBbilieh B 0d

her ei Roofa@the bR e dHehlifbol i) 1inhr StolMed id glaphicdnf isRayR @la VY
dy nami, tﬁa JRGEL Tl@v?sergf‘?h% fdal Q,%usmleﬂfe& BEGn P LadhGt i Ve

I nszb gh es for%e medlpapcon 1’1qno esu gzﬁ the sul ala’(s);l;g)ssltlonaﬁ/ t&]% oem Can

su p p 0 ¥ro(i:9blht e, gaq'n dacrete chm‘é% outcomT hasq HJI%G xaeprg{n%ét% rlse csta ecl bF] fir

i nter na

strat & 3%{‘ TR e ﬂl“lfséﬁ Flgt 1P § Yndhe supi '6‘2%']“‘3&“@‘&/& em
her ei |’1‘“"é°§ﬁds P& ifgé"““é{‘mﬁ’é{‘f S TAyuH A L PEPERM™TPHE dat a
manag&ffEreeeyist em can be operated through a plurality
of Z2eW'HBSFipfo. dsimipcaresof wetitfelgyy subjectesdremigtied Subiest thas afjedtomr ver .
An  ex drfgirein thf middig¢f the probabitityreacemithendhfadsgpwady the AR eadition: In ehis

I NV eNteiagy, theedSdh Bragmne] oy nbticghe trdGory’saped] arta@elonion afj@ret in

SYSt € e Gegufenty VA1 1k tRjEctdty cr@es tRUdit@ lide tofv4rd0183 ADR @hditi@xanpl e,
a POi fthm B fctivatail Me ke@APEHmnel Bactddda@mpAse (such as an

anab Y sdofis) k8RR 5RjcRby 1 ndks SR the®R bonflidt APRS Shhe N A

ter M Rabgel g is Rijbed Bfresdofd S deAkSdubisita A Qedlaﬁn agement
SySt e%s@rﬂp A@crtﬁqu&hQ&thH&tioseS&eQrnghemggggs% s the R

exanplcgdltxoﬁc" E’hQ!:'x lgllhgtrates%m%'d- ? entl oﬂlgelmyentldon O MO at a or
storagempgml ornmat | on reTn to a partlc"far di sease

or drug profile. For exanple if using a system and/ or
nmetthod of the present invention to conduct a clinica
trial on an experinental E8#&E2t he data managenment and
st orage managenent systens can receive data fromthe
poi nt-of -care froma readers-and then store the

i nformati on in databases for analysis of the data.
Both the patient data and the analysis data nmay then
be stored for future use of a system For exanple, if
one side effect is noted in a patient in Phase | of a
clinical trial, that side effect infornmation may be
used for the analysis of results of a patient in Phase
Jil of the clinical trial. As another exanple, a

di abetic individual may receive a glucose nmeasurenent
at an earlier tine, which may then be used to




eval uate the condition of the individual at a |ater
time foll ow ng anot her neasurenent. EXAMPLE 1 [00241]
wWee@sti29e9 cancer and anti - angi ogenesi s treat mePCT/US2009/038467
[ 00242] A Phase | or Phase Ha clinical trial for
treating a subject diagnosed with prostate cancer with
an anti-angi ogenic drug allows for dose adjustnents
during the trial. The subject is nonitored over a
course of time during the clinical study. The nethod
of action of the anti-angiogenic drag is to halt the
grow h of blood vessels in and around the tunor,
t hereby depriving the tunor of adequate bl ood supply.
This may i nduce ischemia and nutritional necrosis in
the tunor, thereby debul king the tunor.[00243] After
t he newstess ind Aot TINEnesmgne det er m ned, di screte clinical
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t he subject crosses the dotted line towards the CR or
PR conditions, the subject is substantially free of
ADR and has unproved hi s/ hess prognosis [00247] In Fig
16 , the trajectories of two different subjects are
plotted Subject 1 has a traj ectory



that starts in the mddle of the probability space and
then heads towards the ADR condition In this exanple,
wo b@onreddcal personnel may notice the traj ect oPgI/ES2009/038467
speed or acceleration and intervene mthe treatnent
When Subject 1's trajectory crosses the dotted Iine
towards the ADR condition, an alarmis activated. The
nmedi cal personnel react accordingly [00248] Subject 2
has a trajectory that heads towards the NR condition
The dose of the antiangiogenic drug treatnent is
adj usted corresponding to the rules established by the
nmedi cal personnel After the adjustnment of the dose,
the trajectory headi ng changes towards the PR
condition The exanple illustrates a nethod and
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correspondlng hi stori cal data on the progreSS|on of
sepsis and the treatnent of sepsis wth anti-TNF
therapeutics as well as dat-a-from other subjects in
the clinical trial, a cluster analysis is perforned
Each di screte cluneal outcone is



assigned to a centroid of one of the clusters [00254]
Before the subject is treated with the drug, the

WG epat09 s assi gned a position in the probabi PCT/YS2009/038467
space based upon the subject's data fromthe twenty
bi omarkers The probability of the subject belonging to
any of the discrete cluneal outcone classes is
det erm ned usi ng the Mahal anobi s di stance, from which
a probability is cal cul ated using a Bayesi an
estimation The result of this calculation returns six
probabilities corresponding to the six clinical
out cones of the exanple The position of the subject is
determined by plotting the six probabilities i the
probability space [00255] The probability space
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[ 00260] A subj ect and a physician choose the best set

of discrete clinical outconmes and rules for the
waapaobased on personal information The di SBEBUS2009/038467

clinical outcomes are response (R), nonresponse (NR),

and adverse drug reaction (ADR) The ADR i s congestive

heart failure [00261] After the three clinica

out cones are chosen, biomarkers nost representative of

the nedical condition of the subject are determ ned by

di scri m nant anal ysis The bi omarkers representative of

efficacy of the insulin sensitivity treatnent are

gl ucose, insulin, adiponectin, and resistin The ADR of

congestive heart failure identifies the representative

bi omarkers as Bramnatriuretic peptide (BNP),
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EXAMPLE 4 [00266] G aphical Representation of the
Cinical Qutcone of a Subject [00267] The exanpl e
waelmwonzwrat es a net hod for comuni cati on of t hRCT/ES2909/638467
fromthe mathematical nodel to a user The nethod is to
plot a series of points and vectors in a space bounded
by a pol ygon The vertices of the polygon represent the
centroids of clusters of discrete cluneal outcomes The
position of the points represents the probability that
the subject data belongs to each centroid The
probability of the point belonging to the discrete
cluneal outcome is inversely proportional to the
di stance of that point fromthe vertex Since the
vertices represent all the significant clinica
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and theargunent (angle) of the vector points to a
vertex, which are equal |l yxspaged. The vectors are
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failures are due to any nunber of factors These
include, but are not limted to a faulty hypothesis as
to atarget's role in the ewol ution and

pat hophysi ol ogy of the disease, the testing of that
hypot hesi s in an i nappropriate, and non-predictive,
animal nodel, a faulty hypothesis regarding a
conpound' s MOA, i nappropriate dosng schedul es for

i ndi viduals within




target subpopul ations, including inappropriate
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effects (for exanple, Adverse Drug Reactions - ADRs)
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therapeutic area to (a) validate the underlying
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compound, (b) identify, and then enrich, the
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directions of each patient in each cluster If, for
exanpl e, one cluster of patients is fairly honbgeneous
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gi ven dose, and if the distribution 1S of distances,
speeds, and directions, suggest that sone nmay be sl ow
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patients should receive a higher dose [00279] Based on
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hel p g™y tunor burden, which in many cases is not
timely. [00283] This exanple characterizes the
periodicity of the nol ecul am-efficacy neasures to
identify trends and ot her neasures of clinical

rel evance (for exanple, increasing refractory
response) to further aid in clinical decision making.
As denonstrated herein a real -tine feedback nonitoring
system can account for the periodicity of the dosing
regi men and characterizes any clinically trends in the
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[ 00284] The system can be a statistically valid and

r obust net hodol ogy which dynam cally characterizes the
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activity in periodically treated patient

subpopul ati ons which then uses that information as a

real -tinme feedback nonitor for optimzing the

t herapeutic regi men. [00285] The protein profiles of a

treated popul ation act in accordance with the

under | yi ng hypot hesis regardi ng a conpound' s nechani sm

of action, they should, as a conglonerate pattern,

reflect the periodicity of the treatnent reginmen, and

taken as a whole, act as a Type 1 bi omarker for

conmpound activity at the site of action. Additionally,
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characterize the actual response profile of the
patient to the therapy stream Fig 24 denonstrates
patient data showi ng the seasonality of two type 1

bi omarkers over tine If two or nore proteins markers
are identified as markers, any tenporal relationships
between them (for exanple without limtation, the

| evel s of drug in the blood and/or clinical readout)
can be identified and characterized using



Distributed Lags analysis in the sane nodel i ng cont ext
Each anal ysis depends on explicit characterization of
W@ b@ot2eyee ti me correl ati ons observed in the tiP&/US2009/038467

series, the Autocorrelation Function (ACF) and its

rel ated Partial Autocorrelation Function (PACF)) Each
of these functions can be represented as a vector of
correl ations which are functionally dependent on the

| ag between neasures The functions can be used to
identify linear trends in the data, periodicity in the
data, and nonlinear curvature dynamcs in the data The
junctions thensel ves can be visualized for inspection
usng hi stograns call ed correl ograns Once the data is
de-trended and the periodicity accounted for, the
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EXAMPLE 7 [00296] Tinme to Fever Spike and sepsis from
time series neasurenents of Levels of Circulating
we000020989 and ot her bi omarkers. [00297] A pat i ePET/WB1009/038467
Acute Myel oid Leukem a (AM.) undergoi ng in-patient
chenot herapy was nonitored usng the nethods and
systens described herein with sanpling of blood every
four to eight hours The patient's tenperature was al so
noni tored frequently IL-6 elevation (> 1000-fold
bet ween consecuti ve neasurenents) was found at tune
designated zero in Table 2 and a significant declne
>30 %bet ween consecutive neasurenents 14 hours | ater
Fever was first noted eight hourlater The nethods
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circul ating pyrogen | evels neasured over tinme and/or
and the tine-to-spike (also | abeled Lead Tine). The
wo 2000/1200change and shape of the paraneters ovRCT/UBI909/038467
is determ ned by the incidence, tinme of infection,
extent of infection, nunbers of organisns, virulence
of the organisns, and the condition and genetic
make-up of the patient. The activation threshold is
the point at which the body physi ol ogy begins to
generate a fever spike. The detection threshold is a
paraneter |evel at which sone therapeutic intervention
is indicated. The system determ nes the rel ationship
bet ween the pyrogen | evels and the dependent vari abl e
in the nodel, Lead Tinme, enabling prediction of fever
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[ 00306] The first step invodved in devel oping the
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degrees Cel sius [00307] Individual patient data for

the circulating levels of IL-6, IL-1 beta, and
wadeoareba and ot her bi omarkers were recorded PEEHUS2009/038467
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hours pre-spike is sufficient to derive an
anticipative nodel of the tine to spike. [00314]
wax@atizeed i ve Bi omar ker concentration data wasPOBEDB20021038467
usi ng well known ELI SA i munoassay known to neasure
IL-6, ILI -beta, and TNF-al pha. Concentrations
nmeasured in pg/nL, and sanpl e-to-sanple fold changes
in concentration were recorded and anal yzed as
follows. [0031S] The concentration data were first
visual ly inspected for Gaussian normality. Because
they were log nornmally distributed the data was
transforned by calculating the log of the raw data
nmeasures. Based on these neasures, an initial Partial
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in this exanple for then: biomarker patterns in



the 36 hours prior to fever spikes The data for each
of the pyrogens and their sanple-to-sanple fold

Wehb@agzwoare in Figs 27-32 Fig 27 is the |L-1 PEI/EHS2009/038467
concentration versus tune point nunber
sanpl e-to-sanple fold change for

Fig 29 is the IL-6 concentration versus

time pomt nunber,
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tune poi nt nunber,
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Fig
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Fig 32 is the sanple-to-sanple fold change for

TNF- al pha versus tinme pom nunber [00321] The node

anticipated the tine-to-spike in al
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i nfl ammatory response which is called sepsis. If the
pat hogen is unidentified, the inflammtory response is
wa eqoseehoBy st ermi ¢ | nfl ammat ory Response Syndr oneCT/B518)/038467
Thus, the underlying etiology of progression to sepsis

can be captured as a process divided into three

physiol ogically distinct intervals: Susceptibility to
Infection, which is represented by the Thl -Th2

swi tch, progression through infection, and the onset
and progression of sepsis/SIRS. The markers rel evant
to the nonitoring of each stage are shown in Table 3.
Table3d IL-1 e 11-1 ra (IL-1 receptor agonist) f TNF V
ALF (Acute Liver Failure) a ALT b AST C GGT d LDH e

Al kal i ne phosphatase f Protein C g Cytokerat in-1 8
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10 [00326] Fig. 38 illustrates a graph in time of a plurality of marker proteins for a patient in a sepsis
trial. The time of the onset to sepsis for this patient is marked and all patterns leading up to that
point are relevant to the determination that this patient became septic.

[00327] Fig. 39 illustrates a bivariate time course of two particular markers (protein C and C-
reactive protein) in the same patient. The change in direction in the center of the graph represents a
15 rapid onset of disease. In this example, a patient rapidly deteriorated and was illustrated as septic in
a very particular region of the bivariate space. In this example, the sampling intervals are fairly
regular; therefore the length of each line segment represents the rate of change of the biomarkers in

this particular space.

20
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WHAT IS CLAIMED I S: 1. A nmethod for characterizing the
probability of a clinical outcone of a subject,
W@pne®INg: a. constructing a probability spaREr/us2009/038467
defined by a set of discrete clinical outcones, each
of which is characterized by a statistical
distribution of at | east one biological nmarker; b.
obt ai ni ng subj ect data corresponding to the at | east
one bi ol ogi cal marker; éP“ galculating the position
of said subject data in sal probability space,
WHATHE (Bi\MERASact eri zi ng the probability of the clinical
out cone of said subject. 2. A nedical information
system for subject data analysis conprising: a. an
1. i npethde{ar chardetarizing ¢l pyobabjlity b p ebinicad aetaoraaef ajsnbject, comprising:

comyni &atd Oy ﬁrﬁy ﬁﬁﬂf %Q@eﬁﬁﬁﬁed b a sét of Hik afé[g %th%Hé butbdines, each

conmmuni cation W't rocessor ~havi ng at a
for: (i9fvwdichrs hgragiatized by e setpiondistrpution of apleass o bl@lpgwal
space dgfifned by a set of discrete clinical outcones,

each of which is characterized by statistica
di st bi tbtaing sybicettdatasaaesponsdingip Bieablieashpnerbiglgieal mavker; and

t
I( Ielalt Soc%fézhﬁ %Sﬂgp%)(%g nG% ﬁgfe&%ﬁ@%ﬁﬁwoﬁagﬂﬂ a@ct thereby

processor
cal cul a?thergctsmi@nadbgmpbabﬂﬂb f>f tb%ﬁl@lcglmt@me of wbswbwcts aid

2. PTRRRABIAiAYmBRAE & 5@ 1Br Mﬁj&éet‘?iﬁta%ﬁﬁ?i%ﬁ!oﬂﬂn&

probability of a'discrete clinical outcone of said
subj actan ipggdeyicedor resivingrsubliess date andyigcommyrigation avith a processor;

i nf o, ”BJ dto}ggeruﬁlt &t écﬂgntﬁ)ﬁaﬁghewﬂ‘l tﬁ@ f)l%EE%S(ﬁ’ hh\rﬂlé:éat!latéwstem) storing

of ¢) to an end user. 3. of characteri zing

cl i ni cafatasomeprrdingtoa pmbblrlbtmsp% ﬁfﬂineé Prigset of discrete clinical

CONST I Ugkdof@s, %adilfo@ %}Eh lid dn¥raSBBEE by\@tﬁtﬂh&l éls&%ﬁthﬁlfof at least one
wher ei n the probabi l % space |s defined by a set of

di scr etlé"legli’ql! reeker; e@ﬁ pesog %@eﬁd@mcmsmdw to the at least one
char actggibgef nldtket; e statistical distribution of at
t he | east one bi ol’ogi cal marker; b. entering data of a

subj Ecta RpReesof that calsplpies the gesitipnpl said subjericlalion eridprobability space

the at Js@aal oPfSeshh@lhe gfo%aimt%r K giboret8 BthiGl ofi@netradil Rbject;
the position of said subject data in said probability

space t%@reby characterizing the clinical outconme of

the gu bdn%ﬁfput dbvicd B3t RO REmG 1R 'réﬁtxllg @F thd disBE LBkifh1 Blitcome

| east stef and c are repeated at various tine
poi nt s af6 V@éF@hﬁmtrajectory within a probability

3. SPRGRholbE BabtetAhdh dinRbERIRMY of $siibfte &;ﬁlﬁ;hyi@% of the
I'i kel i hood of progression to the clinica cone. 5.

The AretRBYESA REPIPLIGPacs within aiervep dhpieindhggobability space is

not i fyideendd H}%@W&s&%ﬁe&ﬁﬁ@ﬁ lout@bmdsN&cs BB is @hardtdie&Lhy the
for taking. a nmedical actiaon upon assessing or

char actStcalgstiprtiop gkt thedepsipne §5’i1Q$1°§UBTIE‘?Et data in
sai dppreéafabi Bdtd ¥f SHBE& into the server, said data corresponding to the at least one

biological marker; and
c. calculating the position of said subject data in said probability space thereby
characterizing the clinical outcome of the subject.
4. The method of claim 1 or 3, wherein at Jeast steps b and c are repeated at various time points
to yield a trajectory within a probability space, wherein said trajectory is indicative of the likelihood

of progression to the clinical outcome.
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6. The nethod of claim5 wherein the nedical action
i nvol ves at | east one action selected fromthe group
wesitmodng of altering a dosage of an exi sti NBCT/US2009/038467
t herapeutic agent adm nistered to said subject,
adm nistering a different a therapeutic agent, and
adm nistering a different conbination of therapeutic
5. ageheteethod of qlhign h@ti}‘@dh@ﬁomwréfmn@ﬁmm@womel or the subject
ofa ngé?itih %ﬁﬁ# !1 Qllgdll:a':ln a@!oﬁ%hé?%lkéé@tl% o chats | rgttﬁegpom%m Jﬂ?hd subject
data ippsaidprobability spaesasmi t t ed. 9. The net hod of claim5b
6. L AR d 3Dk Brei B RLAELIO s b 1EasPlnd EAR scBIEH from
action, performng an outcone an SI's tor assessing
the groesennsisting of alieting e esageef an cxisting theamutamgmdmmatergd to sald
subj el pﬁg%ﬁng&r?azdla{f 8‘@ gg}cggtﬂ}ﬁc ge:n"i1 ?ﬂﬂ adnlif m%tglaﬁ:éo% cﬂff Frgillt rcr:]o%bmatlon of
therapghieg agiepist he various time points cover a period of |ess

7. t hﬂ{% nmuii)f glé’mb@ Wh§1iemjtﬂe noT Iﬁgatgﬁ‘im&trgrt]cagg' ?ﬂr?lggrﬂr‘]&lg%r 2

wherein the clinical outcone Is selecte

8. gridepnethod of dainny vdiereinshepnatifieation dpwireiessly CR)smittrdr t i al
9. T eﬁﬁmﬁgw&m %ﬁnér%o%%ﬁ ﬁpgglgazcﬁoﬁgﬁma Eﬁ@e@ﬂ&g%ﬁ%

adverse drug effec toxicit
perfoping aaquidome gnatysiy femsseysnwe@ﬂt of jszifl mlq:tedmtmnemd aptgmatigadly

updathll% e ﬂr@oaﬂhw I Gk reRURA NG oL oitsgﬁ s lgpdt ect. 13. The

medi cal i nfformation system o 'al m wherein the end
10. y she npethofl o elpizn b HAeTFRRTarign twwampvellazlpm%@f less chag gbout 24
hoursl Nformati on system of claim 2, wherein said output
device transnmts sel ected portions of the subject data

11. g nkhempsghod obelaint | e wheprie te clinipab gyemmgds sabected Siom the Erows
consﬁtﬁlg Gf éo‘ﬂ%le@@x@sﬂéﬁ?cr (CR;- 5art111r1‘@spﬁﬁ‘sg '(Fl@l stiﬂ:ﬁé QL ('Sﬁ? noy-fds e(NR),

ein 'the storage unit stores hi'storica

adV“F%@%@%)éﬂémt%mWal ity of subjects in
12.1 eﬂ'}@tlﬂegﬂﬁhhﬁnﬁéﬁoﬁ B tef ofl BER &, WRFeilPine %&gﬁs&% a FRAKS Dersonnel or
. The nedical information systemof claim 2, whérein
me“@ﬁ? data stored in the storage unit are selected from
13. ! Plhe GRURAARIASOR BiteRt It b, PRI 9Ya usBN@EBMA pharmaceutical
treatment option, treatment outcome, pharnacol ogi ca
COMPHHr aet er, phar macoki neti cs paraneter, psychol ogi cal

14, paﬂé@iﬁﬁﬁﬁl inf3fhtiR gw&poﬂcﬁﬁm Nl i saidlorpul B&idERSh&iHs selected
i nformation systemof claim?2, wherein the database is

portions of; fhe yublegtdataizad the propabilityspace 4l reTONSer BtFHEtpRrogythe end user.
15. Olel"é'n%HfEhlgnfoMﬁh%Bﬁ bﬁtehh& cBath Q%&?enﬁ fhe SOrabl s‘ﬂ(ﬂgs historical

dat abase. 19. The ‘nedical information systemof clalm

referepce gag b p Rlvrakisy ?fﬁfl‘aﬁqﬁsﬂw@ﬁwm%@ﬁmqt kgstigye blﬁ!@glsﬂtnmker

16. ettt GRdical iR0fhBh Sften? clafh 8, WRACHE dhtR §iBfHR] thOBorage unit are
sdaﬁg%éten]Of claim2 conprises a network. 21. The nedica

HigRiGRPricy sqngitingrot epthplpgypanajieys Bpakmen) eptgapigeatoent outcome,

pharnfA€bGi€ul piekh&Er, bdenRWkiRstics ?ﬁ&h&@r 59BN d gRBBpafartt® and genomic
] interface that can renote y access the network.?22. The
ompatigi-cal i nformation systemof claim2, wherein the

17. Pride faRk ifBintatbA kR dTR1aRR 3] WHeRin BE database is a public database.

18. The medical information system of claim 2, wherein the database is an internal database.

19.  The medical information system of claim 2 wherein the information transmitted by the
output device is encrypted.

20. The medical information system of claim 2 comprises a network.

21. The medical information system of claim 2, wherein the input device and/or the output

device comprises a user interface that can remotely access the network.
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said subject data in said probability space as a way
of assessing the probability of a discrete clinical
w@eigerneonf sai d subject. 23. The nedical i nf oRPCEHUS9MI/038467
system of claim 2, wherein the input device conprises
a touch screen. 24. The nedical information system of
claim2, wherein the input device conprises a data
22. enkheynedisaltnfornmption systepbaf atadin 2 2gherefinthe progdéssericaleulates the position of
id slyf) bR AR i & h 1RV B Bfidcrete clinical
wia LIS S R e £ g A ki
outcomﬁpbsarﬁawbwﬁ system of claim 25 wherein the textual or
23 NUFR M Bick ﬁﬁ?ﬁa rehPofeRirh 81 Wikfkid 0ok RevRP orki s & touch
27. The merlgtfa i|1§1)’1E}ior mat ?‘on system o?ﬂp {& 1-Mf\’%ﬁesrﬁe|mr11c
scree-he subj ect data represent neasurenents of the at
24, | S el iRfoRhR0h GRlten BHcloGh 2 RiRFEN he inbutieRE by RXLM dta entry
. The nedical information system of claim 2, erel
portalmékgdplgjiréct data represent neasurements of the at
25. | eﬁr%tme%gl 1@0941&91911 an.s{en’{m{cﬁ% 2 %lfe?&rpﬁle Elﬁ)] é\%}]&%jare ?e?ﬁglﬂ? Gumeric.

dical 1 nformation systemo [aim ereln . o
26.5 d&ee@@w@llanfanmpﬁ astent of wlazm g5, évhémrsthetexw@r aumérisgrformation is

SOhCl@@ﬁo}ﬁltﬁg&glﬂg@| mar ker present in blood. 30. The
medi cal i1 nformation system of claim 29, wherein the

27. nelhs medivalinormgtion systesi cﬁ“@hmw whegrin the sehiieck dntareprssent e
meastr&adnid oF 1RPE TR B ﬂamo%lbﬁ npRE g&éem inh boanﬁmf@dl cal

i nformati on system o claim wher ei n

28. s gnedivalrinfgrration sysiearpilaing rWhstein the ﬁewbqiqﬁac tepresnyj el d

measiBerhér GTHHRK WeadMohdMiNloLiBa nRHQ@PARIH h¥icRace, wherein
said trajectory represents a tine series of the

29. gl snsdigaldnformatign sysiercdgleim 3 vhergipthemehieshdatd representat i on

measiEHEdSyBrefe a@lc@dt BheiolofiBA kiRr pra&nd iRhRLAAL i ON
transm tted by the output device regr esents an

30. as%wﬁ@ﬁtmf@fmqﬁﬁe systerteleim 8% thhstein toy mempgmenth e ebtaned by a

point-Bf-Sdr&\@vRe tHalR op&hiBd by B3subjdde nedi cal information
system of claim 31, wherein the informtion

31 rEwaericeidpfopgation &/stsn ¢S Gleie 3% ivdherenehe meashiements i frken at various

time pofftd B FieRf a QAP FRRIS At ﬁ&ﬂaﬁhﬁ%&m& W 5RETE saidPtjeck represcnts a
medi cal informati on system of claim 2, wherein

time sgrigsyoithegesprsedelmimalAuicors. an aut omatic alert syst em 35.
32. Thighe ARAIcRIRhfoinithiBA SRtehT cﬁﬁﬁ@ﬁmhefemqh@inmn%éuonmﬁm&su by the

the automatic alert systemis programable the en
output dexjce repeesenfyad asieaeal ofithercipicaloptspme 9%&%'@@?“ e1 ayipglesdme point.

33, Wi @eBlichlnffomk i Bstetn ElcRih 3 6 YHeRM th@mﬁﬁﬂ&&fil'ﬁiﬁé?ﬂnﬁed by the
based on a predefi.ned rotocol for a clinical trial

outpuidevice FRRTeyg atifne ?%Fﬁfﬁ%¥we§9@@m%f°% aim 2, wherein

34. t e seBicRIGhfodRHiBn ERRAESTRRIm TBRARKAEINE Bltfut Abvibd @nitises an
Ieast one bi ol ogi cal marker present in blood. 38. The

automgficialert BYSIER¥ or it | on system of claim 2, wherein the end
35. USIBk nieSicA i8Ah4tiBn S@fet dTeRYh 94 Wwherein the automatic alert system is

programmable by the end user.

36. The medical information system of claim 34, wherein the automatic alert system is
programmable based on a predefined protocol for a clinical trial.

37. The medical information system of claim 2, wherein the subject data represent
measurements of the at least one biological marker present in blood.

38. The medical information system of claim 2, wherein the end user is a health care provider.

39. The medical information system of claim 37, wherein the health care provider is a Health
Maintenance Organization (HMO).
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39. The nedical information system of claim 37,
wherein the health care provider is a Health
wozsipnzence Organi zation (HMO) . 40. A conput er PCEHS2ANY/@38467
medi um conpri sing conputer readable instructions,
whi ch when executed cause a processor to: a. provide a
probability space defined by a set of discrete
40. c| 4 poremter sradebipediure seppriFing kAR readable inslEictipysy whickh hep

execufdd@hisS bipfRbss@liest ri bution of at |east one biol ogical
mar ker; b. obtain_subject data corresponding to the at

. . .ng
| eas® dHeVids areRsbility spawrdened by deteof disgpte Glinigad oytpmes, each of
posi ti apmi@is Siirddtepibdd vyl statistcal diftrisimiol ofdt RRRRS bibMgical marker;
space to assess the probability of a clinical outcone

of shi Pbigibiubiest data correspppdingdahigetleast ensdiglesicahparket

cl ai g 4Q1culReEBIoRitibh ST shidShikjbte AP ASsaidRRSbabifitylsPacd to assess the
software runtine environnment, 42. Thé conputer

r eadab!REOYIBEIF RhesHnieal QptRomeot saifERki®ch t he i nstruct i ons

41.WhegR chXa?iﬁbHr@é&al_filbl el of AUBES, FhBERAURS EMuclidhs BpRME F6 Bfiware
user defined alert condition based on an assessnent of

runtine AVERRREMY, par amet ers of the subject data in the

42.p rnﬁ@&h%)&térxfea‘aﬂﬁs RrediWARIE Bllaitn B vHlerkinheSAIRAENonD MhaBeQli& further
are at | east gne of speed, acceleration, directiaon,

causes  Bropssqr {9 BiRYidumusepdetiaedaiert eandifipr prsed ety aptgesment of tiajectory

paranRESSTHIRNGH e datd il MRE hoBAbilaP Bshtd, Whbrelniaild thREWH RAfmeters are at least
nedi cal intervention, the nmethod conprising: a.

one ofpgedy poeRigration dusrtipnepd BSR4 first set of biomarkers

43. presRitbd bMprédiiab HRGecdRfcd BT a siéticAGoftiiBonChat M&juRes medical
) phys:"‘gl ogical indicators of said subject at a given
mterveRtog ﬁ@ﬁt}w‘&f%ﬁ‘p@isﬁgt he first set of biomarkers are

E us g&.c tlg&sﬁxﬁlg Een&ﬁtﬁ@bﬁ‘st df v Gird fet bhGomBdés paleses(ﬁomdli stbjedd and

. based on.the concentrations neasure |n (a), .

gener atTRF R GRY PIHECT? Pﬁ‘@c"i%ﬁl igdieatos g saggsuly F%Sﬁ‘a"rgé}é‘?“s&eq“em’y’
that arvhersd e GOX 58 beBibndRLkod 4B sisP&tdda6 b prediasre OF th ARdical
medi cal condition and/or a new frequency of

nmeasur &fEALDf t he bi onarkers; and c. neasuring

C g nc BﬂtUa]r;;HdioﬁFﬂl& daﬁcdl?ﬁioﬁyﬂ%ﬁre(iﬁ (af, kg%neﬂﬁiﬂé @omfitd HireWetubset of
the new.freguency of neasyrenent of one or re . .

bi omar %é?r%"‘f %@?%BV“%‘F%‘F“E‘T‘%"H g* Hhs o5REmTReeSH g}é mpdicpkpgndition
medi C§|qn6/6ﬂﬁhdv1 ﬁél}_ueﬁbﬁ'gfﬂibﬁuﬁfﬁllkiﬁ%ﬂﬁfbidﬁihaﬂiem; 4 further
conprisin anal yzin at re ecting.t .

concEntP SongrpPuya; @eﬁﬁkﬁgﬁ |(18@g€/aw {ofigning e g freauency of
Wi t h mihdabirahéntbBorslopinbtbidadrkes) tHeBY redidiing HEGochRdnBOSF the
of claim43 wherein the biological markers are

pr esent™4fabeoBdifpr,gi cal sanple of said subject. 46.
44. ThEhe Rkt @f e1hint4 3efuihed Bompitsip@hdlyAikpedabi rofl @ @h £k ciRERMatons

SRR T N N A YL
45. MERB ifetHog oftlaileBs whéreia traido@dab markel heGiaeht fif OBblopieal sample

ofsaj&’gu%ﬁj . of (1) body tenperature of

46. The method of claim 45, wherein the biological sample is diluted by an appropriate fold.

47. A method of monitoring sepsis development of a subject comprising:
measuring at least two parameters selected from the group of (1) body temperature of
said subject, (2) protein C concentration of said subject, (3) interleukin 6 (IL-6)
concentration of said subject, multiple times to yicld a trend of temperature, protein C

trend, and/or IL-6; and
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said subject, (2) protein C concentration of said
subject, (3) interleukin 6 (IL-6) concentration of
wa2200/12090 ect, nultiple tines to yield a trendP@¥/US2009/038467
tenperature, protein Ctrend, and/or |IL-6; andwherein
an increase beyond normal body tenperature, a decrease
in protein C concentration and/or an increase in |L-6
conc @heteintap fneraags hepenidmarma) bodyttempraatire,acdeersang in prefein C
SePS ghebdirafiS £hdRM R BErease 456 &ﬁcéﬁﬁ'ﬁmqs BlticshRlofing development
wherein a decrease in protein C followed by an
i ncr ebsspsioin s3id sWisck  ndi cative of the devel opment of
48. SefRinettlo oB@hich A Rher€ifls dedhse il tHﬁUI@H’ov%fd b 2R i of L-6 is
wherein a decrease in protein fol l onwed by an
indicatiye plghe develppment of sepss isaifd fei®hse beyond normal body

49. 1 eRefRlod bfclhith 4N Fh&aihia\iBerbse fngﬁotgﬁ\(ﬁbm% aRincRERIFIL-6
hi said subject. 50. The neth of claim47, wherein

and ap increassdeyons Gormal bedy derperainse isardicafive ofithexlevel prrpgnt pisepsifin said
subje¢tN sai d subject is indicative of the devel opnent of

epsis in said subject. 51. The nethod of claim47,
50. wﬁw@e@apf Flaigsd7, Whesein atlowt shopi! Orfgld aeense indL B copeentration in

said sﬁlﬁ&@ %ﬂﬁ&@aﬁb@@fth@d&ébﬂn&h‘@fs%ﬁ&s lhgala adjeati ve of the
devel opnent of sepsis in said subject. 52. The nethod

ofTh@|rr§F1}9f1@ficlﬁlm‘E7h gher@a Ahletss iﬂwgt ltoﬂé(’]ét‘@&aﬁ in llré cayegntppgion in

said s 84 waRHYtE of TROGNEIbAEerk bf EpEORSAAtIRCE ON upon an
i ncrease beyond nor mal body tenperature and/or a
52. o dheangthed o Clpimut Tdphercorppiismg et op s incrrasingriiguerey RE@esspring
IL-6 ohéntiitfbA uph @Y ifdrBast bg'oﬁd’ RS HoN ieﬁlpbrﬁﬁfc%%ga 8QrARNGE pﬁ‘)tem C
day, once every 12, , or 4 ours. 54. A nethod fo
°mw%W@Nﬁcter|2|ng a nmedi cal condition of a subject,
53. COMRcftiol OF cldim AD{vBérSin A fPeqhdntpls ifPdasddfito SaRIaQGY, ol dery 12, 8,
conprising at | east one bi ol ogi cal marker and at | east
6,0rg hysi ol ogi cal paraneter fromthe subject; b

54. def eilbd fod Ghdrdteeribing B atelichltc¥ndiont BBEHj &R lcomprstigt | on of
the subject using the first set of subject data

obt aPnetainins Simiet o fepiget datenmprisie aigrassensjbilesicabmarker and at
from t heaspdrepaididdidsl fhrarkdi@ %ﬁﬁh&éﬂb g&ondi tion; and d.

obt aj ning the second set of subject data fron1t
subj Bctdetermiing e Reppebilitsof Pl“fﬂﬁ@‘l copritiopetithepbied HE}PS thg first set
of the ﬁum]@eaam%mea met hod for char act eri zi ng

periodicity of a I|n con |t| a.subj ect
et htd SETHRERSPREY s of Bty %Pfgaacbﬂao bemaifespapition;
for a chénically relevant condition; b. obtaining

oo ol b e gl cortonena g Lo sl ety
subj ectmedahPéondition of the subject.
55. A method for characterizing periodicity of a clinical condition of a subject, the method
comprising:
a. identifying a set of biomarkers for a clinically relevant condition;
b. obtaining longitudinal subject data corresponding to at least one biomarker in said
set to obtain a trend of the subject data;
¢. analyzing said trend to identify periodic changes in the at least one biomarker;
d. measuring values of peak measurements of the periodic changes of the trend; and
€. characterizing the values of the peaks thereby characterizing the periodicity of the

clinically relevant condition.
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c. analyzing said trend to identify periodic changes

in the at | east one biomarker; d . neasuring val ues of
wpzaki1zmeesur enent s of the periodi c changes of REEUS2009/038467

trend; and e. characterizing the values of the peaks

t hereby characterizing the periodicity of the

clinically relevant condition.56. The nethod of claim

56. 55T heteghod ioficleimeS Sawhérginithegpnaly e wemrpompyees deneslopingph ARIMA

I %illﬂp Hrﬁun% cing lag in the
mOdeﬁB er ﬂhff&g #&Eﬁ%mt %J@S&P cl ai m 56, wherein
57.1 riléhemeﬂroe péﬁ@mh-‘gﬁ Whgeméheuhf@%mcmgél@w pssf & deteend pherigndpnd
eﬂzM%ﬁE%@k&%Bﬂﬁmﬁtat'onary trend. 58. The nethod of claim
eréin the analyzing step conprises cal culating
58. arf heueBo8 of elpia 350 Wherein dhel sl yZiBmstepRoBIPHESS Fderlsmegen ai m

autocotblatiOf @lLlidh, t he measuring step conprises identifying
he statlstlcalug signi ficant peaks in the

t
59. aukhs ersthod ohelpia5 8 wherein die m@@uring isp penaryises identisiing the gaistically

ﬁ@gﬁr@é@lﬁtﬂsaﬂ%h)%h&ﬂfuﬁ&i%ﬂ conpri ses cal cul ating
spectra enshgy . The method of claim60, wherein

60. t Hheansthod jofelpi %ybe?m #he saalyaing sjen compeises Galprialing spastjal glensity.
61. Fade nfetidl ioBElaild ANWHhAEINheQZlcullitG sPELALHEN G 1§3]!?e"i‘fofﬁ1¢'§1515mg a Fast
wherein the nmeasuring step conprises identifying t
FourigrdgsfogiBect r um of the maxi mum spectral density
62. 1 rERWRRRY of 88im B, WBiEBAthd fMasn MR8 kiR EdrBiseBinti®GAg the power
response to therapy conprising: a. obtaining
spectiug i the pprxHRH™ Repfab densipalreduew¥r espondi ng to at | east

63. ONe nRihSd R Kf%htérﬁhg%u &ﬁre%%on@ t@‘ﬂi&[‘éfa%&nﬁf&inga clinically
rel evant condition fo obtain a trend of the subject

dat a? vibEmiraorgiRdigplisplieqt defaparrerrendine ar a4 &astfop@htpearker in a set

subj ectof Bﬁ)ﬁﬁfk\éfsrfgr aaclﬁ'rﬁﬁl[}%%vanb condRiBh tWbkdRba 9&fd' oP HeGliljdct data,
of the trend; . correspondi ng the periodicity to

a respoHsER e FW%%‘&BV“P@’C%‘W%EPWt ferfavingbiheEry; 64.

The pethastoRly sehisditlyoctthethadaind the therapy is a
peri odi c dosing reginmen, 65. The met hod of claim 63,

wher &i r?orfrﬁeordé%qd%%loslaﬂx 19 Temenss fR the theranwresgived by shscpubject.

64. DYTHR niettiFl AeHSAABMvh& e M thdra ﬁfls:p dllc%z«rﬁlhgsre fneﬁ he
trend. 66. The method of claim6 mhereln

65. ¢ | The mediod Rbelpim Geherria thejrespensp & thnthempy i 0696?%?1'&?& by tjme-

depmﬁaﬁb&ﬁmpafﬂéskrébadmﬁﬁm%er ein the tinme-dependent
behavior .is ch agglng linearly. 68. The nethod of claim

66. g 5L he ppeihod iohelpimedS: 1hein disdi ergt Rehaior jsubstaatigiviegnstant.

67. eXR MRl 3F £lxim BIwhdeilBiciRtb-dePéndeh BERS 108 [si cRArpthelifABarly.
egﬁ{ge cg gf cI|n|caII¥ rel evant subpopul ati ons of

68. p e Bitied ek eJgEeat. vhersin{emesaeident BT schRg eReRpentialy

69. C X Rketh&d f chaacteritP thefeltleencd of Elinidfly RIQBR KOS ulltdnof patients
bl ood sanple t ha act S surrogate markers for the

exPosF‘h@raé}b‘E%He}‘ aggnipe V&g the set of bionarkers
| ongh.t UgdnaiBlidgya sef &M@aﬂfc@iﬂ a Bfood B th§t a6PdR 9% &idat Gharkers for
the therapeutic agent;

b. measuring the set of bjomarkers longitudinally from a group of patients exposed to
the therapeutic agent;

c. identifying distinct clusters in a multivariate clustering space of the measured values
of the set of biomarkers from the group of patients;

d. determining the rate of separation of the distinct clusters and measuring the distance

between the distinct clusters in a statistical manner;
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the therapeutic agent; c. identifying distinct

clusters in a nultivariate clustering space of the
wore@suzeeh val ues of the set of biomarkers fronPEHES2009/038467

group of patients; d . determning the rate of

separation of the distinct clusters and neasuring the

di stance between the distinct clusters ina o

st at estabiraingpatinasinfermatiomirerh therpgpupaf patients faWlessifethe patients in

fromt lassify the patients in

clini cglﬁ?%lgéﬁigs%ﬁ%ﬁﬁé %%dicons and f. conparing

the @i sqonm@ungdhm@stemschtsmthéheéahmmlbfarblbxﬂnt@Fv ions to

subpopylyahis t &ifid oP B stihc bibdterd Rfbredict th

speci fi c%y&% &%IR'Q Stihct clusters to pred ngr the

cli ni caflinigalpyereclsvaphsubgemysdipes at i ons. 70. The nethod of
70.C1 FediRdalof BILAPCY GRRR cbiirllheli o Bhnd o BF A HarREL

of biomarkers configured to i nprove t
configused ta énerpyethe ¢haracisrizatine othe ppgrsec @ﬁdlttﬂlﬁl@ttciqa@ts te prgdiciche

clmc&lﬂ;r@fe@&'t Q(Ibp&ﬂ%?du‘aﬂé nically rel evant subpopul ations. 71.
thod of claim®69, wherein the group of patients
1. exB@swﬂosi@f elpien §% wherpiahd groupgs petieats exposed tp thegamansutiqpgent are

partm?ﬂaht@h?@ilmic&ltﬁkl 72. The nethod of claim7 1, wherein
clinical trial is a dose ranging trial. 73. The

72. rreTh‘i’é’éPﬂ@Fl o tlainnd 17 whereipftee lipigalitria 194 §os¢ waging frich| i s a
73. Pafte ntkhoANf ad@PH, Wﬁer@én'tﬂ]:' Gitlcalltfidl N a pa¥t4rf at]. Mpﬁ%tcﬁlﬁigal%al

claim 73, wherein t aptive clinical trial is
74. g ébhegnrghpdiod Clé’ﬁh?%&’il@ﬁiﬂi]@ 3&?&""65 ehinienl trighis idprigned i dhampcterize an
Optmg%sﬁggggggenof claim 73, wherein the adaptive clinical

trial "is designed to characterize an optinmal responder
75- pofhsimepthod ef clrign T3rwhergisihrodansive gliniahiriphis dogigned fophpragterize an

optlmgp@@éﬁ epg oﬁjl stance step conprises neasuring the
hal anobi's di st ance between the di stinct cluster

76 ceThe mesthed of glgim Tl wheraip ihsgmessuring dhaflistance spragoEIPH S¢S [Reasuring the

Maha[ﬁaﬁyalbtﬂﬂzeﬁa%eéﬂtﬁé ARGRt SLER &RFRK] ses nmeasuring the
near est - nei %hbors di stance between the distinct

77. ¢ | Thetasthod of gaimrHe wherein bl magaswringtha distancefien eomppripes aneasuring the

neare&f%@ﬁlﬁdr@&stﬁﬁb@ betyS RS BistBlcENuSRPr | Ses neasuring a
Eucl i dean distance nmeasure between the distinct

78. o | Thempsthod of gainyHe wherein de magasuringthe distance e eoppripgs ancasuring a

Euclif@3A 3dfahdtdndabife Bitw tAMREIiSinBRIRASUr i Ng @ Manhat t an
di stance neasure between the distinct cluster.
79.  The method of claim 71, wherein the measuring the distance step measuring a Manhattan

distance measure between the distinct cluster.
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