10

15

20

25

30

WO 2004/ 103150 PCT/ US2004/ 014412 Apparatus and Met hod

for Risk Stratification of Patients with Chest Pain of
weuspaotwd Cardiac Oigin Field of the I nventpomUS200h@14412

subj ect invention relates to the detection, diagnosis

and risk stratification of clinical events, such a s

iyﬁgiﬁng"%@%@fus%{fv% ad #%PRP ét%%éatmgtcg}%i and

The I nvention an uéﬁ% 5ég%pm?% Unlted

Fr%‘i@BF e RRBAE hmatel y ei ght mllion people present to
a ospital emergency room (ER) with chest pain

Suggﬂ&t subcOinve@icill REGatQRr oGhe deRtRIn AMeBEsifhnd ricik @M fication of
Ann. Ener Med. 35:449), and even npre present to
clirpgal pvents g‘éﬁh;ﬂsé&fl@ SORQRET LY ARTOMEAHL ? Fenssr Wiy nSyritysmEoms of
mﬁ cRidRSefpMm as a constellation of synptons such as
est pain, shortness of breath, inability to

nalntaln physi cal exertion, sense of dread, pain or
Batkgylound Q@ihlhe yenéibn amdi?nanﬁrtrray al so be acconpani ed

by clinical signs such as altered el ectrocardi ogram 15

and T&ckvses HhthenUBlF“é’c Riatep.caPrordmidely seigt mdben ppeple pedsent to a

hdpitl %ﬁi@kg@ﬁc} FRROER)- wigh ekt R Eh Estlvé $? Qgr‘&fa@ Sefel it ow et al.

originis often referred to by 1ts clinica
(Y Amp Emsre. Aeda3§1449), pad vani more pGHewit to ghdinpiimatyhere physician.

Aaﬂgégfonérﬁ@y? o E Oﬁtgf pr%ggr:lL 5360 %an&e?l?mr?&es?ﬁg{o%{sl s%(q‘{ as chest pain,

account | el ght  percen
shiptieese hélstﬁatbanabﬂpatto waintay pis/eml&xemdn e A Idl‘.‘eaﬁl,l mghi oramglmg on

o SR BRLOB0 OGRS B RS0 Do

andaqievdtlmhm bqoyhemlsal onark:era lof hecr@iesentas mafcﬁacdﬁ(b‘ﬁi)@ﬁl Chest pain of

musc ed dlag 0Si r.esu i.n
sl S1e0 Biins e S0 B el pied g oy A el e o reitgpectors
Cheseepain 3atie hatilskr twd rdabtﬁh PatheRtndySodi presfamiongaco@dgtfor about
ag t ack a?q t he fhyS|C|an keeps the patient in the
I OB CPH L f1hPaEN S ong time  perforning many di agnostic
tests, the patients will consume precious health care
r es die cdgst i ﬂa)a&lené qufsgntp e Biagrostic sfsimarefobtlve pwergbrry room

pHy8i€an. O oheShaAa 1 e BR Qeﬁtt}@ﬂlﬁgé @&Fﬁ%ﬁe{ f?}eaﬁfattﬁaﬁe %Brcll}p Qﬁd’]rapld therapy

pat Il ents repr esent a bout
is casigl fe prevenh nidte dugrgsl tortke hépenyselemand misaed tiagmnsis may result in

I 11.SS ea
it SRR TRV G,y G ST 5 8 on o
hahmgea heabT aTank iand dlrecphya®iaa keeputht pafied istth® lhesplt@]r foR a 1ong time

peﬁf’?%ﬁﬁ é% ananiy %.Ealgfl%s%g ttf]es(gsn %tsel\)i)%[leliltfg “ﬁﬁ%&?@% %%\%1%5 j]&hlgbcare resources
thitemntd baibettee sptitadn dthershBr BEQHRE sURERLR] ttli)athIimcinbblb W &hest pain

th t o of the heart, The term "heart
Paﬁgftt%%?ﬁfe?i?%r)wﬁ%é‘?@@ vetdeserermhobarling

infarction or AM, which is the energing or
dev &g g IVpIct piy IREIQiNE. BRENSS Tegien o tiAGKS, which is dead and non-

functional. For example, it is possible to have a brain infarct as a result of a stroke, or a bowel
infarct as a result of severe bowel ischemia. A myocardial infarction (MI) is a region of dead
heart muscle which is therefore unable to contribute to the pumping function of the heart. The
term “heart attack” usually refers to an acute myocardial infarction or AMI, which is the

emerging or developing MI, and is the end stage of ACS.
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WO 2004/ 103150 PCT/ US2004/ 014412 As a person ages,

there is often a buildup of fatty plaque in the
woaomnasygoarteri es. The plaque is usually due POT/US2004/014412

deposition of cholesterol fromthe bl ood, and consists

of a,soft core, wWih _a harder nenbrane overly| ng it.

At SOTRPTPHERAZeS TsTetj 08ena prikbprdattyiecas e thysgronary arteries. The

plagiRt id hﬁlallﬁdﬁélﬁtdéﬁ&%dﬂ FQUE Wb ﬁ&xﬁlﬂgegl%o@ aﬁ&ié&éﬁ% d% soft core,
reactlonsmthe od, leading to 5 f ormati on of

wEh gt %ﬁlertWSm’e’llW@gtlh rfbtm}se g, delageg miag decome unstable and
gﬁl\f@ SA I@aiReapihdie GO BNAREY 2 ALd8E %or Crbe{cﬁ}:ﬁ}lsam @r{% HINBd Cllaadmg to

econes pro reSSIVer narrower. Eventua
foFﬁ?tﬁWmfsa ‘W)q qr thigmbps dde dhembunmry bearcemied do‘dn%neanptm ftige coronary

arfry %Hklﬁﬁtio‘ﬁn v }%{cgﬁﬁgy 1 sm/é:i{]-’ qlﬁﬁ‘?ﬁ@r )Ev&%uélﬂrg a?h‘%m%gus will

nmuscl e or nyocar em a e con
odcida leapetrmatyetrinee disoxjige nlrsdzpmlnwné meevebgimgridood spplgnd ahe cardiac

m@r&lec&}'?n eahif@nsitory o r continuous. In the c ase of
myocar &l 1scheni a, the oxygen supply is provided by

t he bl ood fI oW | rona@% arteries. The denmand

e€..C
Ry IaCélﬁlél}?dS CPH tl?)'(h?,fslrnga anceieyyeen QRYSSH swpéy ﬁt&.%egﬁnd Ischemia
ca]ihiﬂ:&t Ianlsﬁcﬁriﬂ et antli@bus Bﬁbﬂetc abé OMulyDed @RS 8eheHRARAC W deh s Bpply is

151?# E@gy (e.g.: as a result of i ncreased stress

PW Bl fivad Tew in fiercpronaetieass) Thedemang wray degend op the physical

exeBBhI dChe PeSHRPINGs, ASheMRY cRFE Fash1t Wdnh 1Rk aLe dghﬁ{du‘ﬁﬁﬁ AMimited
and thronbus formation in a coronary 15 art ery

supply d¢ 8¢ akarepuw!t Qffivapnsedstessy with perledsd serapitis adprifishar fropi syddenly
reREEd sv?ptpﬁ:b Llsema§ 8EBE with Q1 %etqtl]@ dlgl%?ﬁon Ad¥ahrobddGis gci?&'ap&l S coronary

reprodu0| | e because t r est ction In sup
arigrya Blhe fifsh pse irsufien igfemeritotas stablp abiize. aﬂmsque;l “stairiel’ tefees to the fact

théttstﬁé1 1‘?& i ?jﬁ)r&ugllbfeesl ge(u%@ ghe reé@rltzth s%pé)(f SASLA L4 %ﬁgagg Efﬂ,agy due to

acti vi I'na 1's
Sta,bhfeplaqw camsirtile aacheniy chh bw rewersed mlydllmplqmwlngnlﬁea?btldmﬁ U nstable

an%?la 19&1‘356 t:p% iy v(?/ﬂlc}? o%cgase‘gégltqcor?n SO%‘%FE@#Q}WF%I%%@X/ @cgﬁprg@used due to
digreprionds aof lagued sdﬂ ealidd 1ﬂislfab]’egplmuﬁ) aed i saigddeyhdtyto bibptydhs o xygen

hem a. ca S ed by _ceasing
delfAReK ‘ift t@“’ehesﬁ URIpg Wﬂ&%m ﬁ-}“ Patﬁ’égp L %ﬁ%@ﬁmﬁgcw% stopped by
ceasittd) adt/itfC bit® itnag atetbriatate itd samethingNwors¥)Ceich R RuROFiyocardial
Pl y to the nyocardiumis restricted, the nyocardi um
m%é‘% starved of oxygen, leading to ischema. In
t he earl a the tissue is reversibly ischenic,
25 989 |ﬂh”-‘gb]f>ﬁg’§uﬁmbt ko thesmyqreidiym of rdsiristsd, ﬁlmpmcatdmen becomes

statr'lle?l%f%x%elnl eﬁcﬁﬁ?ﬁ)eirsc}éﬂﬁia " e ddy gtagé)sr Hl%ltlsgl}ér}? I'rév%&bly ischemic,

ter a: mhl t1ssue beco rtev
mf?a@tzlﬁéhatomtm@anmp’@ntdf dfload! suhply ghe tidsee wmléhdcsvmraed sétivnl to normal

ey pdf u IS I es the tissu
fuxgéélg}é.n%ﬂ%ra \%zllgifer MqugueZbe@QrmYs Eeyvers ]:y a}?ﬁ H’I’ meaning iraf 9l’though the
cellsheretsiill siliee, df ths b@oodesuppllyes: mmemafer txs@d)s, begtutll $a0¢aBn, and will
. rt of. t cardi al. infar In fact cardi al
inR by Qi RErL Y i ie ? o 1o, s oot P20t the
m}&@arﬁrab Intrgreth fasic h@maadlal fﬂffa@ctﬁﬂ eNEFinuld b i RieGrdlial B @hth due to

prolongeglschelznlnl ystrated diagramatically in Figure I.

The events which occurinan AMI are illustrated diagramatically in Figure 1. An

occlusion of a coronary artery (1) results in reduced blood flow. Tissue becomes first
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occlusion of a coronary artery (1) results in reduced

bl ood flow. Tissue becones first 2 WO 2004/103150
wOeCT4182604/ 014412 reversibly ischem c, then PCT/US2004/014412

irreversibly ischemc, and finally necrosed (dead).

The tissue which has been ischem ¢ for the. |qngest. .
revorsily isshothias hothrisHeraibidsobpIpist andciRel SECTRSE RIS ( H tssue which

ha?%% rlééh@njfnct for ¥ lér%escfutﬁl% L ehay Ivhi@PRIek | @i %cads@gh@hsof the
est fromt e site of occlusion are the

mycgeial issox jsgepielicd diasapilaries aiegionh B Besh fréméh‘éw% Héﬂ?%on are the
tadk ?(j; re%@ilgg §%e£5t%ﬁ bfolaé’ilt i bR3%e %oﬁ'énﬁé §or sth@rtérl"cﬁn@' {Ha® the areas

ere are several zones of
clasentdi the mtesomomaemu Tigls,l thert e sevérglsapmesiofmentitienpppasiing in the

L ersi
tlsis%eeq%@%&ga&%%lror%r ] SC %g Ilié% %@clusﬂﬁ? %8 ang Mg@ %@vaﬁ‘\f.@ﬁév ibly

progressing t
1sdhbme;v(eb,sprbg1yssi@otb emwers(h’ﬁ ischdugin (3), tteeh| finale mcogf@d (‘GM)EVCntually

S e S 98 0 S S SRBEAT e, ad o
cokrplede in€REM| et e infarct. 10 Patients presenting Mﬁth
chest pain may be having stable angina, unstable

angigigents ‘ﬁMsentﬁl? RyiS 6ReMpedin Gy i eRBavi c%ohlﬂﬂéfﬁngﬂzﬁ Rins@ble angina,
congestive heart failure, or non-car r.obl ens

AMilic homrisgaemmie ccaedissp RERgISAIS PUS| 2ix CRNSEUHS ehe(aéE%}“e’ Phgnon-cardiac
pr Erlngrgl!tchtJ‘gd's?mésc{pﬁ&e%hwg)ﬁwea{s@ @@ERD?t”Fh% %tlfn)(p@i%raﬁﬁ €or each of

e urgenc erapy Is quite differe hence
thcamatiermtﬂgiﬂ @Bﬂ gheamgency fogkthesenyaisqpite Stffermt. Higacearpid rijt‘.’?c%“’s1S and

iRkl IR sm@cnﬁéalyggareansecently the diagnosi s

done re rospecti vel y The criteria

est i,shed world
def ﬁﬁ@ﬂ Wperglg 6‘{]5163/ %E%Osbsr " \év%g% é %gﬂcr: r| \SOQ?) The criteria
establistiell HyCtht VByTHeATH (()igaﬁzatloﬁf(@\ﬁﬁO)j tesfredMir 4s) any(tw)po of the three

enzyme.rise, and pi cal vol vin
charisteeie S APt WalBes EafiehaREar e B Rebibdes e ©
tyP%QC B Eéﬂern Wiolvidd @lfeed&f%lobﬁléhtaof @W@\I@SV@IE &ndlcatlon of necrosed
establls ed sone years_ a the_ " éyne ri

myedagdigm). GV ith thesq @éer@f W&lé% i5Te SStRR l%he forpg %%?f% %’é’ n§jzyme Tise”

E%Qo A 1ikd 5t Mn‘? leQélE dE éi@atﬁlléq{‘ﬁlagé fC H)Sfi@miBre CafdiBspecific isoform
- I's one of the nol ecul es rel eased from dead

CaViBi &K-MBd# eneef Ithe moleculenaslemet dopms dapdsepding mupele,oclls and
th%{ef(ﬂ'g (1:{ Y g‘érﬁ‘ it ol (ﬁé’d'rssﬁ%%cdl Iﬁeaﬁ %lulsclg i85 R§ afla k&EHM ot prolonged

I schem a nbr ane ruptures,
1sbl&|naasthﬁ gelt hlemb;an@gqjturgs, @(ﬂmsglgttbe pjﬁ@s(g)ht: lgantents into the' extracellular

tr ace
oSSR o SR L P by
S: ggﬁl@it:ﬁh \%ﬁgrc{pé%r%r%%e mogll?:urlgc’a% P! Om’ﬂno% an\%lgalbmﬁi%rs of cardiac
ngﬂr&ﬁ?sol’(a@é %@e@&f@c&%ﬂﬁﬁ@ b(ﬁhméleﬁllze(dl:(ﬂor a oﬁﬁllpimteedescrlptlon of many of
t
ﬂ(egé%ikgﬁi e AL (61) (el P iy Frese 5y §5603-434:5,
8?9@%)’ “Host sﬁemﬁcl%%ﬁ{)ers I €ar8BS tne&PES ish | for WeYekepesd add the cardiac

di ac necrosis so far devel oped are t he cardlﬁ L el
tropayien These aRnergtsing vdighrase Bathef RiceHraghle apepiug pf ppeeardial cells.

T%We?s@&%s,' J!’ﬁlI ARP H&e@eeﬂ&%ﬁé@faﬁ&ed?%& shown to be very specific for

detection of even small amounts of myocardial damage. The cardiac troponins, similar to

CK-MB, are released from dead cardiac muscle cells when the cell membrane ruptures, and
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30 Two versions, c¢Tnl and cTnT have been
comerci ali zed, and shown to be very specific for
wdetaansisn of even smal |l anmounts of nyocardi al PAANEYB4/014412
The cardiac t roponins, s imlar to CK-MB, are
rel eased from dead cardi ac nuscle cells when t f
are qernbieli deteeiphle frethe bliprd: Negroap CPD AT 20T o5 Treslf of Eptotongea

myg(]gylﬁj%g%{a%é%%gals@fe@ulﬁff&ﬂ tatdrdiactRliiehal forh rc}tHeh@luses such

Necrosis can certainly occur as a result of
as infestiom geamanpn cengghtitie hestHailire, Tyt theapbsgvatien ekan ﬂanease in
carxfh'a’l? 'ﬁla e?scg‘f ?éc@!)smcg ohe 4RERES HLLB Qtd%ﬁﬁltl‘%@%osﬁy %h myddardial
rauma, or congestive heart failure. Thus,
1nfard:tmnobservat| on of an increase in cardiac mar kers of
necrosi s al one does not lead to a definitive diagnosis
of meoaaamti mhrkefs desfribed hbomr. ard brecebent dirakersraf keargsis, but are not

magcl%%(:qrﬁ Ibslkf): enﬁﬁ.r (\é/xye%v%gf q?é( %ﬁlléuﬁg gonfé%r kglret?le n%eﬁlgglgcroﬁlzﬁu%it% Eﬁ'& in the
liteCRRE B8 KB pbint,tdAe B dHE @hcodBNGTLIDI sb@/ redfereinden td hreponin, CK-MB and
literature on this _point, and, | ot ..unconmo

mygglabip (ppothsy cmarker, of I’Céﬁﬁlb"ﬁl 1??“0@}? ngn scr}]')ﬁg gqs ol ers Oof cardiac

ischANRt ARoubRI K rnef hAMBofis i8I psSH BPcdo@bRg ndasa rdob@;duence of
as markers of cardiac 10 i schem a. Althou

h ue
ischagaie, it dg nekfrae jthat dF‘-\hﬁW@ ?JWéY:’ieH’é‘ilf Eyn%mflq gl'hgrle%ore these Yecrosis
L{F)@ SEREN 3f idcherhis. ROt ctdniife, thdtlle bBGREN Sardiac
rnaﬁ{%ways egﬁgég%'agﬂ%ecr 0Si S. 1'Iqh%r ef or eet hese necer o%ﬁs '
ischemik ey sreavlpofiroercire sdadhariflingt ResesRery lofl 19 BCRsH H theRsyson stops
exeg 1onm}1e€e LAPLR12RET 3241 S1e6aT Fhigk cahslféhgﬂ@qﬁaté‘l%/ ﬁlpphed by the

exerci se which wll not necessari
circudationsarsl. thet fscheneia dissipains, st fhere i s oo cﬁﬁVaTtl%O%‘é@fﬁWél of Caldlac
wil.l fall to the |level which can be adequately
1Pl i ed by the 15 circul ation, and the ischenia

a Sslléef)g;nggéanr{gglpgg gégarle}iﬁ@tgmgﬁ:aﬁl t& ra:]t,lrggganoéoc{r?yr gfe(EaSrdiology

(E§@)f SivakiRay dopakupdstuinbe (Buseape8netSac(2009) ofAm. Coll. Card. 36:3)
Cardi ol og i_ESC publ i shed onssnsu docunent
withyg prepese Jedgfinigion Hff my@geg@e}) 1n%r f the@gp@n&@bdog)lment is a

ne\W' dtepmﬁor%ioz@% edoheedd é%l&gn@g"l\@fTHéMl@ﬁ/afeﬂhﬁbn igtha@re@thdr@fe of the
of the consensus docunent is a 20 new def inition

folblew:mt@ﬂa setigfiop ithpolizgmossrior g ?f@lt%/FV‘)lVFH%OTiF@W“a%4 inition
is that either one of the following criteria
sat iLsfi etypichlgisdiaag gméuzé fﬂbﬁtromnn@)mym@re tapis) wigerpgd dall (CK-MB) of

recent f

or e pagiepioal B B b Synn of et bt BPRPMbving
rrar kers of rryo%ardl al necrosis with at |east one of
the fol | dw ngscheric YERHER ¢ synpt ons; 25 b.
devel opnent of pathol ogic waves on the ECG c. ECG
changes bndi ctevelopmertt of RabrlogiaQrvames ey e FC&E| evat i on
or depression); or

c. ECG changes indicative of ischemia (ST segment elevation or

depression); or
2. - coronary artery intervention (e.g., coronary angioplasty); or

3. pathologic findings of acute ML
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2. coronary artery intervention (e.g., coronary
angi opl asty); or 3. pathologic findings of acute M.
wWo 203/189Gd/ 103150 PCT/ US2004/ 014412 Inplicit PATHISR@4/014412
definition is the idea that an AM includes both an
I schem ¢ conponent. and a necrosis co nent
pr obhelipiti in ¢ tdeBnition dgHhe Hdseethal énegt@gl inglydes ThSin an ischemic

coﬁ’lh&&gle A 3! nolREH Hosn é)gflen@ e?l'ieoﬁfo%le(ri is€that El"tlﬂﬂglﬂltﬂére are excellent

re are no accepted bi ochem cal markers
bidchehieali markern ¢f tl«h?é@seﬁf Gre troporinn thery age #ﬁé@CeBF?déﬁ“?ql?P@%?Pl markers

of ischieny r i Inﬁﬁer&?m%lﬁﬁﬂe Wl dde B4 @H&Q{ﬁmﬁre@ﬁ&s Q:Bﬁlﬂﬂl@& vdflﬂﬁ symptoms

at troponl nis not a marker
anil shdnees ia theas EGGgEhd fbit that tiaponin hena armsake s igberniddn highlighted in

thf‘d%?ﬁg%é‘f% %:l?rgen HVEl%C% takP QB&% é(bq&?laﬂ{glfs lrﬁﬁ rﬂ%&ﬁﬂﬁg 'delnage but do not

|ca S mec hus an
inditay afs edechadisre. Thust Iane chlvsted o&aluef 1nc:1|hr: rebecace @i | dimfrek ebfﬁence of

is I g&gﬁ%ﬁ%ﬁa 312)%5)'&9 S%ﬁ%ﬁ&é‘%’cﬁw&%sg 8f cia 1aq c{a.[hegllé %ﬁl&[ﬂ%% cardltls

that cardiac i schem a.is ext, reme

di a&}l’]\@ problepis that carding ischemyaig, extye eb/n%\;ffgﬁﬁ l%%fhélglaose The National

Héa&siﬁr{guérﬁi éi&'ﬁﬁ Bhotingé éNﬁiBE}Sof\lﬂfelw a{ranbﬁustm@tuﬁt% o fdealth (NIH)
h (N created a National Heart %t ack A gor
cr@ﬁ@g? Mlmww Atfpck Helew dirpgran JYFAAN N 1199 parly 1990s. In 1997, a

Wéﬁ?{né tgg&wg(l;focﬂp NHAAP Sy F‘iﬁﬁ@éf’alp WPl 308 Gf Al 1Ehabldgibé evhilble at the

nol ogi es av ble at the tine for
tirhel Gmtidefgifyrrg @gt@toardeaarlmhamla wohe Amereeney dRRaTEREf (Rsfeey, H.P- et al.

a f
¢! ?% %lal?l%onaif §Ele {\Ia%ﬁaagf%%afk Férl%rg ?’gagrﬁii WAP) €& linating
C&nnitttt Bitckwejl $5e1@e ARBNt0eE3 2843040k (The B@y wATR fpls@N report was that
0- 632- 04304- rea P
P AP RER% e GhnBPAIGE (B TRARUF Gt anehE” My ol coronary
ar@ﬁip[h@ﬁy&ﬂm tafidih Sthotel ddak of dircnmb{rlytlc c‘émg ﬂx@pipms tsychogs TPA (tissue
PTCA, and a whol e c| ass .of t h [ .
plgqy%lﬂoggg qqﬁ)g‘ateli) glgiu étrepm) garﬁe% gnacg mﬂgxg%{ tlh t ora)ngatl‘é ﬁnpq‘&e%*l?énts n
mSLAIRP bRKnBASEY Wi rafedwd he aiteldﬁlaﬁ’aifdeﬁ thenqrseivefrohadt painrend the
nortality and, norbidi wer e relgﬁfd to the interval

stgépﬁﬁ@ﬁlpy hihig ﬁsté?aﬂ@'ﬂ)egﬂlég lthepeélflﬁr PDY Fan b appligd, thecmore of the

m&&@fcﬁﬂhssu-ghé stilll rSvezdiBB idcHerRR GRRE of AT ad, |ah& fhefeh?@'e &p:ye is higher
can be applied, the nore of the rryoc]z%\r di |5 !
likefihpod thahiewd] rsrgver ddient Lpplds Bsigreds ORder fe ucing the

t11InQetE)e{h91ra EQS Qnip%vla' Ql@eﬁerfolrrhlﬁﬁzla' Soadgtdias tbﬁs \ith |the emergency

recover supply 1s restored. Vi ously.
ddpaglmbnt (EEM ssh rblglt theadiagnpsiecandbetprsle gpicy ghﬂ%revwbwghﬁm@ is still
t
PGt FEh AR g L AT AR ot Bk 1 TR AR culy AMI would
nMraIlarges nu/mhelr ef FR petianitst eighificirs andiinirgediaté ¢4rdipsrige’esent .
In fact, the introduction of the NHAAP book states
t hat Thd @embidfoficas 00l the Akt widely decepied sod fbladlg@omswlﬁ@rcs in the

of ED patients at SI |f|cat and cardi a

EP, isKthe sﬁaﬁéarg GRS do;i Qﬁ@n{ F}é&agogtha]&ﬁb anges Csuch as ST

PEI%@aﬁo(ﬂ%lre f8fcattlicagngalySo e MeDaidtunt, Aed leEtﬂ)td & diapeosis of ML
andard twel ve | ead el ectrocardi og ramhé CGT Eé g

C@mmq@@gh £5181 Sggmext depression are indicative of 1s¢ E also used to

diagnose and classify arthythmias such as atrial fibrillation and v entricular tachycardia. A

patient with an arthythmia such as Left Bundle Branch Block (LBBB) obscured features on

the ECG and makes the ECG uninterpretable for ACS.
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Segnent El evation are indicative of injury to the
myocardium and lead to a diagnosis of M. 30 Changes
weueli/1a3156T Segnment depression are indicative BET/US2004/014412
ischema. The ECGis also used to diagnose and
classify arrhythm as such a s atrial fibrillation_and
v erthe EEG wiffers fiomyamncrpa sensitiviyy prdipecifipifyiog goute catdiac ischemie,
and rv@;ﬂgﬂ tnh'tg}p t&ﬂ?ﬁn 11 t c Bdndlles ﬁmn%51§bl@5€ lirogb- BBB)% or below.
obscured atures on the ECG and nmkes the
Otheri toole wichthait beehdrvenEstedhuiymytagonsl amesigd mclude variations on the
E@&Téruﬁgg@ﬁglﬁé&%m The EEG St%fd‘laﬁr SnafeBMshdP Gt f €RIMB and Tnl,
sensi and sp&ci fi icity for acute cardiac
radlsnnhhde myo@andial\/\lmfusmntlmaglnngBDwsmgn gTas sesiamglelgmd ¢hallium, ECG
| Lot a Q bherP@b QW0 h
eneip oo btk o R0 B Bk e ol B e S sttt o mave
comﬁétént@cmﬁﬂﬂedensnﬁz[m aed wpacifaity dn shepoihhwhere@Ghasy been accepted as

al i.th vol ving t E car d| d

g A1 PR e AT R ek AT P ety goo
actbufB@), Big ekPdnkive sl inge ATed s\aﬂhlamybl and thallium ECG

exerci se stress test, and ultrasound echocardi ography.

Nonerpgfe hies %eéﬁa§e@ﬁ¢ NatSh@WNtd AetANE a GBS &h@’ﬂi |a§/gor1thms for
reliable sensitivity and specifjcity

t 0j
diggmesing  AMhas edinpaie eHewy us E@Qﬁ&%@g IB?IF%‘g ee, for example,
El#)[\xlsﬁf’ [GOLR, pRQHSs, h%%lgh%)ﬁi%rh%uwg ateMPliosci¥ek | €method and a
0 ferlng relatively aCcur acy, .are expensive and
defviwo dorf Usirigt seebrabidtionlof i legst the bipdiemiqshirerksa cowyRsign with an
al%or}tm{)l,sdléé%&%g\é? ARK éaﬂﬁg'ﬁ oﬂﬂxdl(lag el &Qéﬁtéd"ﬂ;sthé 8%0ld standard”

I agnos chest pal pati ents using
bibéhemiraiinegier fondlegnasis(of eeite iypcapdialriplarction. j]&@@bmﬂ,perfgmance of

Tir RO bt Fdr OBy kY lohicaddi€. ) A SR HRRELL BPRoponin

rousin ation of
ask®3@st three biochem cal markers in conjunction with an
algorithmfor diagnosis of AM. Cardi ac Troponin has
been @meP t8Fords ist 1 @ery gpddificsinandafdl caliachieowbigitainical utility,

mar ker for di agnosi s of .acute mnmyocardi al ,infarct
esprially] imfheatariyereriof fabryeng fonsef gy TP s B’%‘E?filgtnly after the
corr 8}'; Ledy k&(clﬁ@?&y leﬁ’dﬂ?é }oCidHe R is ﬁﬂlﬁecb]dy fRMYow kinetics of the marker
Tacturers of ;)fgonln assays.. Al though troponj

ltseéf, andythe fact hatit fsi aomepseridar nﬁfcﬁﬂ&sc%ﬂtdwaﬁmﬁe g?rgforq ¥ ased late in
th% } {Mzeﬁ%le ehdd H élth V&ﬁ&e fle@hihall LndifiBry@RtoYor?e fir Qetection of AMI

ovmn onset pain (i.e., imediately after
ammch@m 0@% pmaldyd sufficient tunec hagsslensed. ddaraner s (iwegb ?ﬁnél)ﬁ‘flty of
bl 5B o AR PHCHL DAL iy S MBI b vitin

hda€ be nﬁeaonsamlf tHeetr g0 (Mdair e e &P 3) zﬁhel Chemt fks1246; dingmpn et al.
h wor ds n [

CBFSHANR Ll BB oS Tl oo o

629[’pQMI i fiREoentl fdofil ARt ohisen® dhas peindpsiemit tmommm patltres who will be

sitprane npors v baebRR B dendin 3%““ Khad o

W|th| n 2 25 hours of the onset-of chest p (Ma et
- Aig0By ol oin CRER GAERoSS . AN HRE embipatons of sssults from

biochemical markers of necrosis have been described. For example, Shah et al., US Patent
No. 5,382,515 (1995), describe an algorithm using sequential closely spaced measurements

of different isoforms of creatine kinase to determine both the presence and the time of an
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(1995) JA MA 2 73:1279). This is inportant b ecause

the median tinme for presentation to a hospital
weneigesisy room after onset of chest pain is aboutUS2oad/ 014412

hours in patients who will be subsequently diagnosed

as having AM (Coff et al. 99 )

AT 10 GpICURS VemprEnicd HeHi Toet Hel SPUGROL S 8p TA1997), who

de%’c?fb@ %e%@’%'f Qﬁtalggﬂﬁmpfmﬂlﬁﬁéﬁltéd%yf 4 Sdtiral 30t GINEEE 1€1§1!1ts are several
mar kers of necrosis have been descrihed. For exanp %Hg
clshlatspesed apeasuresgere phspyeragarkes eisassd opyapgroyic ﬁa%@cﬂp B and

trdpOnift L%q{hbﬁél{%@&gocf@% B0biRbcial BSBRAtNt RRAA BCiter than measurement

r emen erent 1soforns of c reatine
oflei magle neorosie trearkérn er puitiple hesrqsisemarkes airrd single tHmeygt &¥ still not

poss1ble ?o %ﬁg(ezg'ig %/et%% ég’t%nglggﬁ%%péfﬁsg%%ﬂgszhav@%ssegIaﬁd does not work

was  expan Pat ent
fof\kk:tecﬁpﬁ Qﬂ,sdlﬁﬁua( di9@only nmhmsw dederd dseuiele use of an
algorithminplemented by a neural network whose inputs
ar e s sifladhpprelch $dilugipatiec: reasal emeakswod popysed by Armstrong

mar kers rel eas c ti,ssue
ctBF G50 R NAPIIGAGH ALHDS HHERIHBAR HEG e "Bl ar Bidefigned to on
ort #tcotpuled efbbdded B tah &futdirtadsd lﬁﬁcﬁswfyeﬂﬁntzeﬁ aadl s&g@lstﬁ glleich test
necrosis marker, or nultiple necrosis q? ﬁ@ﬁ ﬁ hat it
shopld e eexfprmed ekt iAgaigy the ATREonEIBED R Bt b fgitation that §
usgggﬁg%m&’s% AeBlokis, Ald te§@sds hillfife BQWhEahaYRuRERHEo achieve
an oes not work for detection of ischem a since
adggiaje peaformasics. mar kers are used. A simlar approach

(al though without a neural network) was proposed by
Ar mmmg et efl. gUS PasshiPhoerft03Ri364 6(2009) 4égcr{bzdoalgyiithms using

al.t.h ase the al [
oSSR Sl BefRB el FREREAS PR LARSEa Ersion
afesd eHlryiBdlyticetherapyl 3Q ed invention lan h@mthahmrlg:be@@npénﬁwmments ofa
next. Aga

[ Ar st r ven ion suff t
ot O G 480 et ) T e B4 LR QRyee cen
ddi@ e GhedihdriB BasS qub!b%ﬂt tedtbrafieg i r n@ntys atteryatéw emé therefore

adequat e perf ormance. S
arg:s@g ghe%gfwkhzqﬁ @t@‘jﬂ)cteé dissuea g%gena? {fg‘i‘lfet (i;#fgrtla% rn}?acers_l_'\% necrosis.

conbi nations of existing markers of necrosis whj

hav Palyses drsedt obthg diffcudy ot ebtapminger i figgnosisip éPeS‘f pain patients,
TR aUtoTaseTVA tu%rgw r% Ysis nrbhhﬁhlsméd?c\ﬁﬁ@in' 126bnt §&hrHlodBEs iR on risk

usi Nng Sseq asurenent s of necros| s mr ker
st(aGificdvish thatd aahamd) dielgndrtis eddpsmntt fe m¢e§ ghese ¢lipigpl] practice guidelines,

elg?rggr%ﬁég) P’Sé%lf?lns hee Ng d&d ?Stlg oy Eﬂdgﬁomﬁ&s tt%ec‘ leﬁelg Q&entify high risk

Or &t Gr'cot Coronar y' art er
AUSanaénd @ lesatiasiadintiee The omxctvpt@!tf a |“ﬁh@t Brie@velvaiinnd i dCPEU)

g:‘:’rgff}%Q rrgpléf? gég%tglgc‘leflrllj g%e q%%ég%g&( 1?12 1c ﬁnl%c"i“lg%%a%}cnc%gcept is rapid risk

s&atiﬁmtmna@aaisms EOG, ¢higisil mabﬁtaiﬁmi laﬁchbﬁen troeire il ashmaemy High
gr owi ng enphaS|s in clinic cl,ne

i BHETIsq D ES AP GRSFIGR CUTPa 1 Bl (o TR spbeteization

aﬁ@ﬁ&r@'ya@%osiﬂﬁcccﬁgﬂﬁ)&' dﬁlgs) Tanérest lobhese patidnnd ﬁﬁy be relegated to
practice guidelines, ency phySICIﬁPS nee

WGIoABSRG T BTeaEh S PREE SPES VIR E0 ERkbORAFAl Rl frgified at
pfys%tirohsai‘e subjected to serial testing, and often provocative testing such as stress ECG.

With currently available tools combining ECG and troponin, only about 25% of patients can
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ACS patients in less than 30 m nutes. The concept of a
"Chest Pain Evaluation Unit" (CPEU) 25 has gai ned
woapidozaiseept ance in the enmergency nedi ci ne fi eCdusitee/o14412
basi c concept is rapid risk stratification based on
clinical presentation, and of n| n

be rﬁhebla Figlngiratified; At PreseaiRtiorh e fre SoThagrier F Bitkrad frgpishouts it seri
tesﬁxgg{1 RSkt Ha ggi)%%fdré:rekﬁ%tng 'ﬂﬁr%? ofbéing dikchafsed.

eterizati and therapy (e.g.; anti -coagul ant

a u%ﬁ% of %mégg%%sl \gﬁ% E:ée ;f}knﬁﬁ%ﬁaﬁmaﬁo Y IRt }'SP ?&%%Chag Been the

|sc ar ge. ent s
prabiem obé bthieinga epjd atsalsgmant skb @t:healtlcaﬂ imeeafkegs s 13-@ as troponin when the

ntatlon ecte [ :
PR Brob Batlef bSPBEY. 8 oS0l Eprbft kil Jigation As-
resGlif the@@ hhsybeaw. agtoa\bhgmtmxlt & Rodmtioif mangPECGTas’uiaigi afezporifhndedicated
only about tient 03 .
insBerRB 6 16 BALerEBEY RO GGG P BB P Acr PR Pted mumber of

dla‘gﬁ&ﬁe PR bidfo gide ﬂletrbﬁlhﬁ Qﬂﬁbhbdﬁfenm bf timpiod exmmgle houdesson et al

o i Bt Sbaab Sl 2 BUVRSERLA LY LG, ReOhe i Sy

de 580 b€ BiFpayitdshfof péormid StapRit testinp bh€ alrhiog thbf reuiig diito @iddgRostic or
atients has been the problemo f o btaining rapid a
risk gesessmepitinfgrpatignocheni cal markers such a s t roponin
when the 5 instrunments are in a central |aboratory,
an d Intepretatipn b‘éam@mog@rd@araﬁblﬁ fragght tvithyprror. ippeichigry b@hysicians
sdl'” El?;cﬁf&ﬁr?ns hAR Pa%ﬁnoﬁeng 1%3‘[11'1413‘; egShelpN s 5104 nt‘h1s0fproblem

ting, ofte edicated I nstrunents
elq@tra:ae;ﬁograpImdmacélm gesrad;eeln dmﬂowd whiah petfirmpatinediic apalysis on the

ECS(? \ffgr ?Xﬁ.glp}e tg H%)c%ksg dr??VlgP%rﬁor ttheper | gggoégngnt t§ %%%rmﬁg it £&emia is

pr&%¥@NH ghsetndes mpeaemah 546 7S RabenEKG, B(Rxﬁqtm amuceﬂor ST

Patent 6, 267, 722
quzaglggl é a%ﬁarglp%(ﬁpla n]iné b‘g’ﬁlcf%’rﬂ ﬁ\g nllg%rbt 2 eset beeen 1nvegted for

imptvitighBe pdrforid lof Squiphentdb agaRSiTisegdent char@ks 1nd10at1ve of cardiac
assessnent information. |nter

PPBIAL T BREAP PTG S A GG/ (HOS) TRFIodb &P ABeReapt f Detec

ARYe @Q’M‘?’ACCS ﬁﬁ)méﬁhﬁ slRciel Cﬁl@ﬁﬁsoéﬂTPit{éhﬁ; Usagk Eo’eand@ iy Patent
routinel solve this pro

el p
4,804 r(é&é}) d ﬂ@gh‘&‘ﬂ}’ﬁl o Fradlwite &y qqgrggﬂ Bgéﬁn@eff%%noﬁ@@ Parameters”.
Al‘M?lllaCElk}F gﬁﬁﬁqgﬁ% ﬁ%e%@é inGveah X%l&t&%star@telsﬁ)r B8 GsctbMia, including

exa at deviations of th CG ST sggmsnt to

1ntste/tab |dmane sedf fcprs@ﬁgmlqa USs Patgpte@dhit, 50§r (2@@%)(9 meth eangsSystem for
caraRd Becheifian 2 ¥k 6eEbar 1
ardlt% ?s’che 18r B%%&L%g k) y%%%l@ é)BQIr 156?1%11@31 asa 31gna’

sohﬁe Ifdilodlmsm Nﬁltsyhﬁillg,oﬂlﬁltemwe hesneatiompis tp nllevitthelugepto “trade off

I.OVi er fqrmanc e etact
Seﬁ% ‘f’rgn?n ‘ﬂ’gﬂ g At VE al @g@g?ﬁcﬁerfogrg g mﬁg ﬁ-nsg-xample Us
Paft@it 6 7 a0pé Bl Uﬂ)d?att‘ Bitthod a&ﬂApZﬁﬁh(s Z60D ptet tirket sh Gabnditicin A ssociated
Appar at us . t tegt 20 Acute Cardiac Syndrones in
with Agyte Cardiaglss ﬁ)‘?laof Patients using ECG', and US Pat ent

4,930, 075 (1990) "Technique to Eval uate 0
L oo peslin e L0, Eual uat g MOSRLAL Al e soon

thé nreﬁ g HEEGP ao\f g\g‘ﬁﬁgl exAkdatied A dhadeheChfactl @h the world of

I schenia, Including
electrocardlography Inventions have been directed towards estimating the probability that a

patient has cardiac ischemia as opposed to merely providing a “yes” or “no” diagnostic
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interval data - see for exanple US Patent 6, 361, 503

(2002) "Method and System for Evaluating Cardi ac
woO20han3ial . Because of the relatively poor perPOTHEZmE/014412

of ECG as a signal 25 source for diagnosis of

i schem a, there have been atte to allow t

angveer: Eqr&él@nldﬁ,fm USdetest APR)}O@‘}O%‘%@@&Q&?%QSZN VQOE { Fiiegyonitor

fas R6Re LRfdiRXHme U t
fox{i’%fagﬁlltu ﬁg%bg{tgi&?éfggﬁéﬁ% R/SEt ho%l amlzl Appar at us efnéven o e

cométuensly n@moedrmidtandmmﬂs%@l signals loyprORidRGRENIERRproeability of
ac %Cr Igﬁ%(calsf A orS) gtﬁen{ \?\%QHEIH‘%%CECJ aQabRAd. Ad'sﬁiﬁ[h@%bﬁactwe is

I ca |on as been seen in t he
targeted it the snaveoﬁorbdezscrht@mm EurapearkBatent Hppligdtion HRaldl 7a?ri5 15/A] (2001)

W)
8 e R P Dot LB SR PRI g e s
uspig®TApi. | ity that a patient has cardiac i schem a as
opposed to nmerely providing a "yes" or "no" diagnostic
8 @h3RAMulDEL a0 dREnkE IS BRALdIIAdidghosia s WEIS. befeoe a patient presents

to (ea)éggn%rgencibg9$)1§,ng?}9g$ﬁq@1€ﬁg la%agq%g n8$J %2 ?HO [0 %I%%%Zl%lofﬁce Some

m?ern@igﬁsbhei\)et Beeh MEctad R @NmRaEnAen ﬁerﬁ@ihéhoa(?of ECG analysis in a
| schem a" the inventors use_ _conti nuousl y]M:TD (tl lrqu’l d

telgmadiging leyvieamenic: sedoraixamply Y Byry o424 80 eMyagqrdial Ischemia an

nBEARAPAs¥% Ak M@:ﬁt‘dh % ng)'daaﬁd I Aphanka mhefe rmvealsb Gbeén attempts
|

n an enmergency departnent. simlar objective is
tot datapetigticn v ammnlan@hleor@s’@m @%ﬁdUﬁnPEﬁFo%b%%ﬁzﬁatlgﬁ@Od for

Is%%gna ﬁat <|:t9o & &A}g&i’rgt%s égﬁéé‘%aé 001) "Method and

Acut iac Syndromes in

Se fled s of. . Patients :
545 MR S T BRI BB i
pd@@hhﬁﬂ:% ¢ @meent whereathe &Hﬁdagﬁﬁmy stgndnyoufeer— @Cﬁr‘p—l 5 ﬂ:mwed or

an anbul ance or in the cian's ,office
inpdegnate RS thetg & Haesd talrg %eeHm{ r gteli %{S oor emerlgﬁncy medicine

piRRlcfaRE, BRACEGSE, BChaRNaloys kdiabR @sdsahanadi e(:lpﬁtﬁant’s nsk of cardiac
envi ronnent - see for exampl e US Pat ent 424 8

isclvpe  EREISEGD e AR < ELR SPE G RFEPY S, SRgHon and, more
111&@?%1%%{, gMbINB¥Otﬂ99f ARLnARRATLAL db8rces JhBfoemMane al so been

to detect ischem a usi ng an I mpl ant abl e
devi ce (see US Patent 6,128,526 "Method for |Ischema
shaireaityl efrthaalveltpar at us Usi ng Sane"). 15 However, the
obj ect of the inventions described above is to.i
t he Taradn qlijestive O%@P PEEFRE REnE 8FSe PRRoP MY dish ?fﬁgal markers in

cénx‘ﬂ%%ﬁ? Qf‘itﬁlthes‘ﬂ &gélﬂ’aﬁleto peﬁ&cﬁ:‘l a dlandsisayUnfRAl conditions such as

equat e ere I's a need to provide nore and
A8t berisk st@ltlﬁceft@n oé elieptsergsente withsusppsigd AESaRurthegmgre, it is an

@g% 1%{33 tlt'le Pr%?%? rgfgﬁtﬁ)n tgldsggllﬁo ﬁ&éﬁﬁ%&r Qf isBhemia in conjunction

cardiac ischem a at presentation,
wlixhttiib EGGrtg peofcbrst the glagwrswsnsmstrmf@zgfmmﬂ petienss presatingfyith chest

t
p@;&lsgs(peﬂt@f Eoolzﬁc@ 1%011%%1% O)ft’ 18 a%e@ %Hegposf tﬁ’é p@?e‘@(t ﬁﬁgntlon to use a

rmati
biochemical marker of ischemia, in conjunctlon w1th a biochemical marker of myocardial

necrosis, to perform the diagnosis or risk stratification of patients presenting with chest pain
suspected to be cardiac ischemia. Finally, it is an object of the present invention to provide
for a method whereby the algorithm by which the results of the ECG tests and the in vitro

diagnostic assays are combined is continuously improved as a result of learning from prior
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Summary of the Invention It is an objective of the

present invention to use one or nore biochem ca
woankansison  conjunction with the el ectrocardi 8QTAISRE08/014412

perform a diagnosis of clinical conditions such as

ACS, or risk stratlflcatlon .of patie resentin .
xR EhEes K JEETEEE SRl {HEPTiDNetNT ] SR rEp yrdeh the

chﬁ%ﬂhﬂ@n@ﬁﬁ§ﬁﬂhmhﬁ%€ﬂkb@mﬁﬁ0 use a bi ocheni cal narker

of ischemia in conjunction wth the ECG to perform

t heh{ji@%ﬁﬁﬁéﬁ %Sec tﬁ’é‘ :doptvbhGRt brREs RPahdieidt for diagnosing a

presenting w chest aln suspected to be cardiac
chmsdraermta)ccumng dn a phiignt by rob’@b]u@ oigfthe ggﬂeﬁp atslepit one sample of a

el hehy fe dndGhBRl st B vir
QAT e TsaP R AT B B 1 v
dlergemtlosassay taod peptiooalin acﬁcbtl@hahgm ogire dpgnoptigk assays on the sample;

tratification of ng n 1
relb P OPaChatBl 5L B RS e e RRAE ot
fo@@@ﬁ@ test9lusibf en plgestaimtto proviiaf ﬁooev(am;plqg a@vmﬂ‘ee orfn@ga‘ue(e d1agnos1s of
B RS BB L AT BB DB S Eofen v
th&3 OB f2geknks dfoéﬁeht@U@ﬂJ§é1yortnli‘ﬁgr theeHCéiS aﬂi rie Switrd Chiﬁ.gTIOStIC tests is

| earning fromprjor WD, 2 04Q%O§ b ther order, or

unfeperioRt> G0 Y £ be P%%‘@F‘? Bnfde ordsy T RY° PhEY other

snﬁﬁ%‘rﬂe&ﬁlyOfAIpr‘ﬁgdrﬁh&ﬁ” Lok Rdéin GORRALD 1hg sfteﬁ)@ ihegvddt & making a
clinical diagnosis or. outcome

dlmp% ot SR RoRgt PrRb#EkY) ot e ogfaﬁieaeﬁt o mfie gppdition
utﬁl%ﬂg leSESi@ o%ﬁ@&qn&@ lof ﬁfe%@%d"tﬂe alagﬁdsh@ te6@! Ae¥RBtherein, "risk
rrrng In patlent obtai nin om t he pati ent
stxatnﬁctasa@'tremtosmmu@amn @%hesp@hﬁ%hta%%%ﬂ S5 dhernebipg it Hg clinical
Len t
cogcéll e a{ thgetf the gﬁlgglh ggfalk%l g@g%ﬁ&gg{;@f tFIJltE ?g’tﬂg& abPitaflon, this term
doasl dott nefmad> prerdlcmnsr of itie aigh o tfutwre pisedes afrihe pliniepd gpdition for the

oS SO SR APOEI Bhro 38 et s

sififiB ttermid Sofgstaof ah@mrnlgtcbmammgpm@lﬂcdeqardmgraﬂxanpjs@nd an apparatus
positive or ne e dla is of .the clinical ev
fog, rperafogl?lgg( any ?llt’iol E\ilg o fc’ st 008, gatrlr@eprt] tsalglpiet ﬁé@rmegrk gﬁ#) include
comphtihg) ikBpro6&sid); inheafs wfsmh ehelﬁactﬁimi fot perferetngethe @aloflations of the
events of performng the ECG and in vitro diagnostic
algihm. j 5 uni nportant, and they can be perforned in
t he order described above or_any other order,
si miheabgerceystrean refgtsgorany Hiaviag bodietissHe 08 hiq elpgipe but ot
tidafed 1!3%1‘1%5 B d 'ihr\éﬁl Velothn ?ué?[ﬁkfe!%l Boodl 1AEHO $ér8mOplasma and expired
NSSessieRt of “the ri s or probability) of t he
breatbur rence of a clinical condition wutilizing the
results of one or nore of the ECG and the diagnostic
t eStBhe Ahidab echdigonetan, be, IfOISanﬁlﬁles am atité imyatdrdial infarftégns (AMI),

to an_estimati f, t he.probahi k t
o e S DR IS OSSR A e LS e s 0. 1
the AMRIcE d onditdk oA dPU Huf pUIethe afsal Ifer 8 tth]lc&ml'e thatis present in the
application, this term does not ref

stegpmy 398 Whighk 15011[10@1@@4]]9% tl@rﬁq§§a]e%ve8’rf c:lirhgr e gy Fﬁ%&i T 1scthem1a modified

AHRAH (WQ')‘ THRIpatilif sarP§ié b&e-blodaSseniy 8pladhie @ldske assay for ischemia

I ncludes”an apparatus to achi eve t he descri be t h
mpfific ajhymin carl? e, for example, the Albumin Cobalt Binding %A%%@) Qldest or an

immunoassay specific for ischemia modified albumin, i.e., using antibodies directed to the

10
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sinmple ternms consists of a housing containing an

el ectrocardi ograph neans and an apparatus 20 for
weoend4aosisng an in vitro diagnostic test on a pRCTAIS2004/014412

sanpl e, and may al so include conputing and processi ng

nmeans within the machine_f erfor
altergfl ANrteamingp of Gfouppp 2 g}e ?t{rﬁ&] as§AY o im og B%IQ » o A %1{3 treoglrlﬁmlcal or

op'h@aﬁ%s‘i foP [m\/ éér@é/\/lomh&@dﬂdethéc&saie @xcrfteni id USCPaiehtsng 290,519,
but not limted to urine sallva tears,

SIRIC08, 64926158, 28] 68615 #ph oo PeriAg PYTTLCRBAP ol iFD atf bereby
1n§2p££t§<%§ﬂ ref&&%eCU’sFNC@/so%Fﬂé“US,m 06810 bss, SIN exargtds, USSN

cut e ocardial infarction (AM), acute cardiac
0/ &i6 Jé trivad EQ&UU)SOZ/AQS;ﬁOe Coronary Syndronme (ACS), or
unstabl e angina (UA). If the clinical conditionis A
cs Tie Aulgject AnEhtiort 4ieo asbidgs § wethad el rehmg euttzhdipgriosig of a clinical

sent in t eam a gl
copfitep tugta, A6, RELRPELCERNRUE } SiRE ot oot iifod, gerum or
plhad bnautting :itl\lléést ohbén patd essdy ﬁampinerk@anf badiab desfiemia and/or a
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ear| Y‘igﬁl%tﬂ. &Y graph of sensitivity for detection of ACS for ECG, cardiac troponin T,
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w

Figure 6 is a graph of the Receiver Operating Characteristics (ROC) curve for IMA
for detection of ACS from Study 1.
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rel ease and conservation of nedical resources. Brief
Description of the Drawings Figure 1 is a diagranmtic
woOoRbusnsiabi on of the zones of reversibly i scheRCT/US200/014412
irreversibly ischemc, and necrotic tissue a short
tinme after a coronary_arter cl usj pr e 2is a
oF ALS

di aXjewierras # eraph piile pbriyhly dévE 8°&ﬂ4%% Fcl udes

apparatus for ECG analysis in conjunction wth
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di agnostic tests. Figure 3 is a block diagramof the

i Nt Bigaetdiion ghph viba ptobebiHPET MiiShising tapopin hed Bésicewbmst-

performng one or nore in vitro diagnostic tests. 25
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sequence of rise and fall of ischema nodified

al bum n and troponin after a coronary artery
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fron1Studépl 11 WO 2004/

parTA B0 s ifghon ¢ Y schermia Hg?%@‘%é ﬁﬁﬂu@fm {RyA™) is embodied in

thePAﬁBﬁl% b'oBeMt BhiRET NS (ABUGHY ddvMdped ByBschdrhig LIITEEhlﬂ)M@es Inc.,
a graph the probability of ACS vs_ val ue of trogﬁq udi
Demver) GﬁeThe eaguemey of @Oélf@fl aystel GndingebiiopfaTI pytegy (ncluding

alb%%? F?huf%& p&eﬁfoﬂgggééﬂeﬁﬁ% Lé\/i%rs%:@sgah&%dm BHOGUS & 114, {s6e @993) US

curve for IMA for detection of ACS
Pafanomzsz My Test forstho@upid) Bvgluptiere of lehesic Sfrtes Al BariBnp; ghpl and

(1%&{4%&%3 Pgt%r?tnS g&()uﬂgdh?ﬁt 8; e R eé< 9@%1[1]:950@@]’ m%ﬂc SR4tand Kit).

n can posure to i schem ¢
Futh&sdee elopmente rel@ingeay dtldgaOSls of isgheinas bavedisam [dgscgped in US Patents

o B Saf L0 o 9L TR gRhets b

reREae¢ |I€é11ﬂ11ﬁarytr€§ﬁlté\lob expeniments &b tcomBirmdiha gne'EbatlSD(l ACEYI@ have also

Test) devel o S ogi
G e N e Ay
arfPNi ﬁziﬂfngsﬁﬁiﬁm&fcpm@hﬂz&s(dﬂwb UG enginualdf Uivinmdn ﬁlﬂmmm Eur. T.
detection o f ischema was first d escribed in B arO,
Bipchegn. 2044268,42e4)-( 1993) US Patent 5,227, 307, Test for
the Rapid Evaluation of Ischeinic State, and Ba
et &herednd fuideoedyl Uferneechrtvesnzopyaonal yugery nepiqge such as
trca)ogmr rélgﬁéigl%‘igtdﬁcp Kq{/IBI (%&Qﬁ%h e AsAL&SHANGY Kckdwski, RUAL, RBFra) and

S relatin I'agnosi s of i'schem a have
thb esnofissemibmddiiind bEUﬁfiat dnths foBne casep bipylemiga] gatkers of necrosis

arp H@é}?erchlg%?\)a}@%l? inJ tB%MO&Jﬂ/TB% Qo€ flﬁlg)éft%;ﬂﬁé) ERGAL @611té1ﬁs of a cell are

erence ary results of
reR¥ ek ARRLS of mpm&ncﬁﬂ thewdilheemipateaining necodsist Whe malpeulad aye released

first into the extracellular space, from there to the lymphatic system, and thence drain into the

bloodstream. In the case of IMA, albumin is circulating in blood, and is rapidly modified as a
result of exposure to ischemic tissue. Therefore, there is no requirement for the cell
membranes to rupture, nor is there a long time delay between the event leading to ischemia
and the time the biochemical marker can be detected in the bloodstream. The ACB Test has
been demonstrated to detect the rapid rise in IMA following a transient ischemic event,

caused by percutaneous transluminal coronary angioplasty (PTCA) (BarOr D, Winkler J,
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been published (BarOr D, Curtis G Rao N, Banpos N
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Al bum n. Eur. J. Biochem 200; 268, 42-47). 20 There

is a fundanental difference between conventlonz
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nohorodasyr artary e TeBatmesee whlozo thraefAreq S1BFRSt ICHIPARTY Jschemia
do%tsﬁe%q kb& tﬁeaﬁjceq)f hhiRn éﬂ%althe‘ H R dveMig siddrit duddioh @R ischemia does

c event cause y percutaneous transl um na
not rdoceathy chamgesoptaastareult PEMNE (ReRFOR isghenyg.isReteds cgll neopgsis.
WD 2004/ 103150 PCT/ US2004/ 014412 VanBent huysen K,
Har riusthér, stidies showide tiwaltilify of' tl%d@@e’ﬂesahstmdmgnosmb@bl are described

hi ndi d
o) PO ST N AR Bl SR D s o

asiﬁwaimk %M oc&m@crzq&dhammaa wraemmumpmt 0 Eme@Men €000;19:4.; Wu
| nase-

obln an 0 .

ABBo Moy 1ad] io ES SR tetn kel QaTRg G gl o e
Afﬁa;nbzet'gﬁali ?zrﬂmgeﬁ@WﬁT dsPh® o ARIRPY Yardih® Thopohid for the Early
radi ogr aph |c@g dance to the Iocatlon of alcor288f¥2147152

Detectionyof 4sed Mapesrdialrfigretgm draadiovpsenlar Tovieplesy:
ar ﬁ(Hu?s‘Pé?la@& R'Lt B'sﬁ{ SWhen v R, WQlSAHBOH’olﬁnQEVb@'aﬁIQ&TP IBSranham E,

ate pus ng the plaque up ag ai nst the wal
Apple Fay t\/bxrgkamg h@i;,eMyms r{glp eg{lypwgte(zp\fécssqf a8 Ahumip rCé)bleu #gﬁhng Test

for n/?ssgsegzta?r I f"] gchttIF l%’or%ﬁ? i Agzzld P?ﬁél At i oﬂultzl:gﬁeip :E%y” Clinical

ure I’s I nical practice.
CH@nﬁhﬁzmnuﬁfbﬂ6®éﬂJoon |nflat|on (typically 30 seconds
to two or three mnutes), there is no coronary .artery
f1 owss dReusaddseiace oné efnbﬁtﬁmbﬁt&rfeh&)mﬁudchdmclﬁi;)ntieﬁm anymproved
i schem a_ downstre frOWl#

oot Gk STAHB T o TGt A ieht i e g A one test for

2 3RBRer JTOEcHeREH &1 B}S’tﬁ)ngll‘ya mgeiger 52 Q)t‘l‘roaﬁlagnd’sﬁs tdst, infcohjongion with
duration i schem a, such as cell necro

mseweing shesheWi My earbinips Pl (e 5RuUltsHR 2R oHigt. Liefgby, the in vieo

d@lnﬁgpé’ Rl s‘ﬁoﬁlgqble fﬁr aenegl%§1§ Eﬂaﬁé@ Préférablﬂl Bakdex foPthelisdhetmic marker is

Assay for Cobal t-Al bum n Bi ndi ng
agesd fort ﬁ\/[fézoaughtap athe ACB Test, and the necrosis marker test is a troponin assay.

Alternatively, the necrosis markers can be CK-MB or myoglobin or other necrotic markers

known in the art, such as those described in Wu, A.H.B. (1998), supra.
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d t wh t he ECG
(ﬁ?\gﬁ?gﬁéﬁﬁnﬁ?ﬂa&‘?ﬁoi@ﬁﬁﬁ%ﬁg 'nér%%nglp Ijog%N 'zr tﬁcraei scﬁem a

mar ker, such_ that each ovi des_.addi ti on .
i nf %&FﬁaBWSB’@oWW?%tthmﬁ‘%gm%?& R (igsoeds g‘flsebeen defined in
1%?6‘115@5; pﬂglsgﬁ Bgrtﬁét: ﬁ\lhé‘lDCEﬁ ?aﬁ&l&is}émﬁ\@dxﬁ_&ncbgg Elﬁi_&riﬁae@_ollege of
ei nf el rot hro r own v chi eri
Copliologs (BRI Py @S OBBAGH R THE e GaEPaTiy Non-St
%’ és[tmmmamm GAdRline Vpdate for th
S AP AL et s e
Moangetnentots otienssl Wikl Hherdls, Adginhand Nw ShrSegmen Hppepion Klyocardial
Intfaﬁgﬁoggré R o%jb t%ﬁ@néaﬂ%cﬂfe@é %FtafdimggWA&@néaﬁ MELI Rssociation

i schem ¢ 'marker result
TashdFosd abntPlra@naé Gyldm]nteh (Gonwitieh aim thgAdanageypent gf Patients With Unstable

R PS50 00 oA ka0t ORI v

ar[ﬂ’ g&qmms nMssECGom uised mhﬂ]eél$m@aﬁ©@1q took dithertadGiip tngrmal ot not
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Furthermore, the published guidelines refer to the use of ECG and troponin for ruling
in a patient with suspected ACS (i.e.: making a positive diagnosis). The ECG and troponin
can not be used for early rule out (i.e.: making a negative diagnosis) because the sensitivity of

ECG and troponin alone or in combination is too low to yield a clinically acceptable negative
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quantitative results ¢of each gf the tests is also

appl 'fhega%o ]%:H-lc_(? Ioec-’H thgﬁ '[111{0 ?p‘ofa%e MG ALY Rl ters 3 as the patient’s

ordere I ghest risk conditions are at the
pltyspalocfhatdaanstaisl familydstory st dene erd élgra’@(m qa,fgcheﬁdwfp kg algorlthm

0 L& ofh BNP
gzﬂ%eadmg %o 1%](:drpora&elog%r ?%@&J 6’%’51?&%%%&3' a@érg% 4 /r fO ??is % .8 or
CREJ/U82004/014412 Segnment El evation), then the
di agnosis is -clear and no other tests are necessary.

If the Blefohship 1Reecd TRRNGSItdpotin dnﬁngmt:s ledihgtto @ddinis Mlustrated
i s elevated, then t he di agnosi s %ﬁ defi n|
ol pel

disgrapimaisal]yoR FNgpech i Betiqmh segpien RETEERIOfCn Sa‘ﬁa Vl?igme of tissue

Wﬂ cﬁ% isbRiS oRh&rdsE@ UhE @6 dctidRdhd Fh@ph ebipB@aas ihs valubs of the two
I's non-di agnostl C Or nornm and tro 0n| nis

maé@m Ast/the(um@f a Q9Egnaty arlsry cgpc]dlﬁlga ﬁ%lgfvp @S thstvs 51 arrosviat the left of
thlt o %& &l igyah %g) § b€ Ris&ul @ mPRiaRI b&%ﬁf@@ Bd st igbhemicl W ith the

non- di agnosti c or nor mal and troponin a
pitdwgea;rfea mall emevntod dime; et isshawdichdine bpep qegers@}ma}tﬂwc for the

1%%%% Iﬁ%ﬁ: h Cto é%%?rxé% v:glés,{})a)?ﬁlcﬁen‘lui +1_11%yrél;ft€agl?}'§l'r1]f‘ A s more time
piEsey adidre I’anthmaIOtﬂ ittedl tidsné heanies rischemic, and more of the ischemic tissue
becomes necrotic. Eventually, the volume of ischemic tissue starts to decrease, as the
ischemic tissue is converted to necrotic tissue. Eventually, all the tissue affected by the
coronary artery occlusion is necrotic, and there is a full blown infarct, with no ischemic tissue

remaining.
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ST Segnent depression +1- +1- ST Segnent depression

ACS Norrmal or non-diagnostic +1- + Non-ST El evation
woRomawsiisal | nfarction Normal or non-di agnost PCTAIS2004/014412

ACS (probable ACI or UA) Normal or non-diagnostic - -

Non-i schem c chest pain The algorithmto be used %

i ncdrhortaines v ithei COFRIATYAICEC ign.glYed, irrofiyrgd and the ACB Test

vaﬁlgtrftsgsrgbo% it Cu i, EC ﬂlg L%Ecarrlﬂﬁ}ﬁ &f t'h§ 'hbﬁl%l 4128, iMicating rapidly the
ory, or natur ration of chest pain. The

prastuperaf isvhemic dissuve Ae timsragesion, hd ACBr st mmaimstefapted while there is
su@ﬁ%ﬁﬁ; tlggue n%r]o%% %ﬁtﬂg %gt%{%g‘d ﬁssu%%%ﬁ\%ﬁéd @L%mgischeﬁbﬁo Qkecrosis,

relation troponin during
thcA@SB Gasti stayist © AN Alsssoph Iaa$bmatcé'd-he dichgmigntieste dbaddnes jngcrotic,

t t
nqpﬂ nvlglrélﬁ%se fan? i a;lﬁén i3 ivcgy:/ﬁ]m gl@&isgﬁ%phoﬁc%p{hgéeﬁ ® sufficient

IS I SC

vollesd @[S@érotﬂfhﬁ;sﬁd; pnd eGuffpienofimt hes gasaph thepres dropsninHHevel rises
val g{f two markers. At the tinme of a coronary
abgyg ?9‘“ &65i on (shown as the vert| cal arrow at the

| eft of the horizontal tine aX|s some

i mritearfelhy mrseTobmtationy of dieoysy GESEIRamIC ¢ ttst?‘?c?%% froponin falls
slc&ﬂ? %ﬁgﬁnﬁrcft (Buslly Bk s@RRY @éysp itfis btPohely Mgfidultits ﬂﬂ.lgnose re-infarct

been reversibly i'schemc for the |ongest
ortsubteqeent sschemic ovirss chrear PreEplss SoT5IdPT P PEEAE M RAREIW with chest
paul l; 1s eéﬁg 09% % v & SaNID 86 &st rdBed2 QiRaRPEFusi S HiRrapy (e.g.,
e t1Ssue becones ischem c, and nore of

th:dnﬂaolmcnm tstenbereurgen. dﬁﬁss prdienigiresents B BrAng et spisodp @f chest

fee HSEN Afferd ben it
bl B PGS B RSP el R ARER @ Bt
is Exeenelpifficulatd d a;tbmqme Hsbie i nffadioy ederthybdchese tewpppingpyd p ossibly

rt ..0C si.on i necrotlc, and I

C TM&#}X@EF@* E? eley, t?cf]d Ic%rélhe rgrllaréla ¢ %sr(t)s}ﬁe irnztrlfag Al\5ﬁ é{oweger since

th¥VEV20 GrafikD 3BQo H@ﬁ'ﬂdl}}%éh Qpidde? a pAtistityrd 1scth|arm afueerf the IMA
the cor o nar

ry ogcl usi odu an d t
RO AN SRR ol N D
iflthdMMIA Gharkfieis RPSvARE upaih gRbentdtidd itEatdcogl timp) ’dllely it 1|§Ehkely to be a
presence of ischemc tissue. As tinme goes on, the ACB
sepeskeveRimmi ns el evated while there is still ischenmic

ti ssue, and once all the affected ti ssue has converted
frorfd sdherivantegs ok dripahigue Benefie oA AR Anea tuidles rqnabogdignent of the

alfﬁ(%'llmm 1€§uc§e‘3% g’%gl%ﬁ'? gh%f eféﬁ‘?’s RRE Rskory IBRLR, # %%Hﬁﬁ presents

trop eas and makes its way into
ok b dateomdsher magnos@mcﬂa:rﬁl\me rgl then pressufsfaifew days latgowiiheosrl ECG,

r ot tiss i . he: i
S50 e o GO PO SE0hol g B Gk o
isEheeni® éhetsmiﬂ‘r(&bo IMIAI sty dremsthed is¢hemiassentdi.e.t NdpHstavated)s

t hat because troponin falls 10 slowWy after infarct

(Us Ugthée/the \iBloriBiivedRritdaBove reduiteSevakbti@nef whethdrfthe tebts results
to di agnose re-infarct
are above or below a predetermined cutoff, it is not strictly necessary for the test method to

produce a quantitative result, although of course a quantitative result gives additional
information about timing of the event, particularly if sequential measurements are taken. A
quantitative result can also give an indication of the severity of the episode, i.e., the extent of

ischemic tissue.
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or subsequent ischem c events. As an exanple, consider

a patient who presents with chest pain, is diagnosed
wa0@aws1syg an AM and is treated wi th reperf usPOWUS2004/014412

therapy (e.g., thronbolytics, PTCA, stent or
surg’gry) If this patient Presents \%vlth anof her K
epi Fowdugrer embedimept serial \d5teppingiinmg T dRyAssays o Any i marker in
COl!H{l‘lllcttlbﬁ Lyith \SEM1 testihd Bf PEESEHbr RiaCkafe Rl tdkk T he@bsis can yield

ecrosis it 15 is extrenely difficult to determnpe if

informiation sbauih hetiime earaterof asaetssischemicoSRl Refearige froligpis4shows
dlaggn{\ﬁ%ahfg‘ thb rﬁ{e' =nh i o?ltﬁé’ AURAmAer b Tﬁfp@hﬁcfog %”ﬁﬁ@e event of

I nit However, since the |IMA marke
coffoarly sirtery qcalpiildlll )Seafa]t @termlmh@rm of geplemig rpq;{qarésa t(and optlonally other

in gztrtso%qa%kegsg a}{@%éfﬁl E&Gtrgﬁﬂlg% n{@aﬁlgﬁrpobﬁaﬂldrﬁ SkbedtPgRfth cardiac or

range he "pati ent "presents
suspiettbd amdianeissvepi samdb¢ combineeo | crtdle wamidel P algbethay signilar or
sent.at | e, second t
an%'igg %ﬁla’?%t Pglé%rg A dwgnch Apaps 4K ﬁ %Z?c)ur Cogﬂ%dgéne}iczr%ecfolﬁ?)EbG events
foﬂ?unamts uhdning caodiad Mﬁdxesa Phlysidmls neaytbehi ecreretatod paiieular patient's

(semia tcr)rl ! hm | pe ug qrfa Béf f‘ X etnBﬁgglé%a Ier?t%hsta%hsg r%\é%lgéi'f?’ within
th@ia@hehiwn&tcﬁg RR&dression abd/EMistermiteh théeéime jof emsenofthe adugsnmyocardial

ngs later with normal ECG  but el evated troponin,
infarciipn. ppEale i ER % A0f | MA can hel p deternine if th| S

presentation is non- 25 ischem c chest pain (i, | VA
nor ddibpughy the mesthedyhajs @@ﬁéﬁqsgn‘t@démter{qs of using ke ECG in conjunction

w1?ﬂ YA H&&%ﬁl&’? gt%tb& IBodeah Leth M$na), the invention

require eva uati on 0 et er the tests results ar e .
is aiot)v«fstrmtedbwl iy afppr@d@n@iemm@q susteriop . stiepmp {beghyt fluids or tissue

salalﬁiélﬁ)fﬁtulf;% R n er%%s Sy ,tteé)r[q e gn t c'il? gisime[eled gIer biREBIUE fheflike could

I esu (W cours uantitative
ber ]l Fogbumpla it FoIES Patemlt GYaTe, 1615530896} hcngedbfhe use of

the ev articul arl ntial syr.
eg‘R%rh OF %fegﬁp 0 30 ¢Xp reQY/ grerat 58 %?%C%lsna sgﬁ)?eg}lﬁ\a}lgggg ﬁ% §ar@15€ascule.1r
distRed. Qaeh@dthedt atpbﬁbnﬁﬁsedhlatcy and is freduepd bpdissueiin essportshdo stress

ext ent of emc tigsgsue. 17 004/ 103
S RSO OOEFB T IS H AT ot MR AGAr hEE: e dytrige of ells as &
eS8t 6f MRt 9NE Rfca®d BSB@Nal Bhystlodidd niehiseemd by cells. Thus the
conjunctlon wth serial testing of ﬁ %or serlalt FECG
Col"fé’éltaluﬁ’@ ol measpEement ofghennsiog g@WseXE’é?fFR)‘Faé F ARG TP S
?%lsﬁllﬁetofﬂl@o b SE R frader dfvehtdsm. | schemi ¢ event.
erence to Figure 4 shows diagramatically the rise

ch I{l % ;% 1ftcréﬁqbo%eHP§1ktﬁ5 A0 T ORRA! 511 §i&troRicSthOEl €housing is

coronary ar ery occl usion.” Seri al
pxderﬂeﬂ wihivat donipsisef an F6e meansnandkay {ppprafusnier aeadingnel pcynductmg a

1.0 Vi t rQ r.K an
blﬁ?ﬂefnéﬁﬂ e tdlﬁ]d]lg Bt ?sga?p(;{r"hee)éee ae ] %aﬁ? &e@ﬁd%ﬁ%ﬁ%ﬁ%a {egt%mp for an
assaisgzegillad laateite thoss SmaEar \m&nthb ertCFmtﬂxmre}jleI Biositeebic e(San Diego,

Cg? é&‘jis élo”lz"paaglsﬁ é}kﬁ%@h&hggr ﬂ?%éta88%$ e g% URioh Of tcrgsgﬁnn‘afCK MB and

miy§@HQA1 ¢/ necrotic/ ECG events for patients undergoing
cardi ac distress. Physicians nay then correlate a

par tFlQ\Hle 3l R &ioR of such a device. In Figure 2, the electronic module housing

(10) comprises an ECG function means including a means for displaying and/or printing

ECG results (11), and a means such as a keyboard by which an operator controls the

18



10

15

20

25

30

10 (serial) readings to the nodel or algorithmto
determ ne the patient's status or position within the
wO20an3ial necr osi s progressi on and/ or det er m NBCTS2004/014412
time of onset of the acute nyocardi al infarction
unst abl e angi na, etc. Al though the nethod has _ bee
operetier pihiel naphine AnfEeTiTS DAPREICT ko tesamachined): (Ae i fhns by which

thé%vée{[]ﬁgh%(fqmgﬁh enlgrdlfs?[@ed’\'w tﬁr‘lg op r§to{5I StcRCds %ddlbﬂla}bbeﬁl@ﬂ(IZ) The
serum or p he 1nvention 15 is

machmt: ris cormdoted ta thie patigns €10f vis arpgble. (1D A c &y §?Sa?f6’ée°ted to it a
plusrgliqtsr% W 1¥'es ZQXC b g8 2011 h@hé&ﬁ?ctémt@@ el&HohesA3 8 Ela@&% onthe

sa semen eces, expired breat
pat1é1ﬁ’s|h0ﬂ¢ ’Hmuh@ﬂulekie)umg tas froapedmarmp |s]@t ingegwhiclr a t@s[gg:ﬂp is mserted

8 )
(1 59 f“édg?sﬁ%%at%cf mgaéﬁg ’forsrga(ﬂn t%g )rgsuﬁg gfcal tgg%g}ptgg? ﬁl’ljes& fRbre biochemical

nosrne 9 n an exp sanpl e as
mak@eSaithd ﬂlumhbﬁ,rth@feadarmbanw a;smlh@d in dhesbadyd the housing module

Adenosi ne po ent v il ator, and i d
(by gé:ag,ldq}? ﬁeggrﬁ) cPBnegf ?,eg Of ex 1216’ v a ‘?F@n‘%t lcégtegnf?xm) has a
loéafich €BS Suéd Ladvdll beapchhﬁt@luﬁfa patientSampie. Tled tesmmp if irpnted into
the interior of cells result of necrosis, it is

m?5?@%§§@nﬁvaﬁ%ﬂﬁﬂFwﬁﬁ§§Fngglcal nmechani snms by cells.
Thus the conbi nati on of a measurenent of agﬁﬁf g
f r orihesteriy ‘et grip'steferadorapsay dpagesspehisiiposgdese w&ﬂ gSerial No.
9?@9' %%yﬁ%ﬁ%?;? 4t E OQJh‘i‘cfht 3 195011%(9&6(@ heRBNIn It ¥@TbiydY: reference,
I C

n-one’ Speci O i ment of he pr esent 1 nventi on,
whinh efpésetly @mmpnwmd@lneerhmsha wigh iflow 12Eh(p) &y PRRIG2YRH FaRe for sample

degg rn Sagc? ?égt El‘bcﬁg f&Ecﬁrtla%tl thAs ARRRAEALH D fta‘?%et l6RPHRAs GEchemic

|ochemc test usi ng_ates strip
antfve rremane nrﬁteys)nﬁtthm@h thd tqrmqjltghetm:pi' aguged thegain, it psi jptended that

cqnﬁgura}qqs%é@?ﬁg& g%mqoggate%e agssalyts arg 111%F1g§cf“w _J{i'ﬁepélléé QB%ﬁtﬁe subject

inS&@ltlos. Ialsleéoagﬁteﬁ@raehdahatﬁi&atﬂﬁrstrfpmr lifadenticd mey bea bar code readable

SSELSLIL AL O LR O M A0 BHOSHM B0 hcomorse

hé: élﬁliﬁ s SntirktY®yabRehéd The réfetubthe aess sifig will 14¥pording to the state of
nprises an £CG funct i on e

a fo
thg,agp}rlﬁw?, @eggﬁﬁobfea@pg rthe] sﬁx@p E%%rq,tlé)&ﬂn? gﬁ%ﬁﬁramgﬁg %ucL as a bar
JRahglesuch as a keyboard by which an operator controls

the 18 WD 2004/ 103150 PCT/ US2004/ 014412 operation of

the ! r étldnnﬁé%wééﬂethgﬁﬁi‘t& Menction of th

(9), ﬁg&% 2%%%2%§Egﬁﬁéﬁngﬁiﬂ?ﬁg§% eration of th netion o T
appaciisread itle idivapl @wdsucdeqtmg/r@émgan@ps Auedblegd Shcqypgcéq @9 patient

lgﬁtgjr P{}IS’%%%Of ea%cl%odezsr?%gh rﬁ%d} ﬁlegr% ?@C Egégﬁélg ’rt]etrsig%t'l}g @1t3? ?srlhserted into

the 1s¢hbmtaaiﬂdlcy i vftro\/vihamst(cot@snng/rsacbhmmnsa(3§) Th7 BCG means and the
teﬁtéqu e? Sm‘%‘gﬂgh l B %%{8 © og Séﬂ%lﬁ 8?1% Qh agegglgsg %.la‘l& E:r%{n%mmcatlng those
réshi@ vih AtsgyniiioGla aﬂaliyﬁ§ inesist 3P) sush ans afltreplroco{sé_(ﬁ) Theamuhlysis means

associ ated neans for readj ng the re ul ts of
PG e EieD) e B ETAReEaP e Ay ISHE, of o F st and the
1§chén&i§taﬁlat dp@BnallyNBle 'oRRE S IRARRchGE Netl dRE resultshe theBCG, the

of the housi ng nodul e
ischemia and other measurements, and the analysis of the combined results are displayed

and/or printed via a Display and/or print means (11), which is shown as one means for all
types of display or print, but could, in fact, be separate means for each type of information to

be displayed or printed. A control panel and data entry means (9) is used to control the
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(but it could be separate and connected, for exanple,

via awre). Atest strip (13) has a |location (14)
weoeuedi/1asisha wel |l for application of a patient pampiSeN04/014412

The test strip is inserted into 10 the reader neans

via an aperture or slot (19). The term"test strip"
oparatfoarof the macking aéalse de cagh fata & hBRIENRARTPFIES Jusihas nature of
chels!t }ﬁm}?%{léﬂna '\pe u 9 S 1|§3a f %Galgcfri‘tﬂﬁ% B YnaAysisZ@&khs. Whi ch

corpora ere ninits entirety by reference,

o f ¢ statistica
pat ﬁ% sf%%% apgb% % "3'11? %etccﬁr ([15§rfost'i.£e o?s H\%)Ellihs JnPYH tatistical

°on zone fore sanpl e posi ti on,
powétdofatht eﬁmczlosmhésowhldlemna emplogrddbaietammasuhe wietisticpfof the tool.
tar

et _conpounds em ¢ and/ n
Sughael ‘ia%f gl%f 215 daabélmteﬁ it eio altl%réwltg{hgmgﬁ thnlbgrs aéld often of very
prdRk @bl’ﬁposhﬁonl Badhniliafeaiediting &t which ifei tgchls ateito hs uwdhehktﬂ?] tonhave a
an el ongat ed assay. strrg are in

ed wi t hi

iy Ra B RGon TILHUPONS eI S5 Eb At det A S s, diet
and Q@&ra%eh %o&}e Sleight. AR oPrthdsk KBctele ih&e compibiie ta abmndifiogten of the

r ead devi ce such as that descrlbeg g S. Serial
asgepsmenpfgheriskithat aafieny PIgESPRE Wil §hest pae ?Sp%? t e

herein in its entirety by reference. The reader for

t helit edurtlsr eimbodiment, ofzbe pregent dnvietiarh dhestpppistusfinelgrles ggmemory
me%%lsg(lte @bj‘memgﬁé‘?f'usfea’ for's %ﬁg Jn%ﬁoﬁ tAd @pﬁleﬁ@ 4 BlahBPzed by

ers, suc code reader.
thd:a;@uxrams&he fnpat hidamtpudpeagnacm ofe stdved infhemampiygnease tieere later
unct | on of .1 he r FRANY i
tmaq ﬁ}jr%gﬁa{o& cimeeg} ot vba/ tpee com trofe‘ aﬁgl a(%}stlﬁ% Kﬁlﬂgab%nﬁ?llng o thk b&ient (or the
ouGRRReEdnS bé headeahatisile aatmdlatlbiélypletg alviat y chngingatipo dessms (34)

co{m?@tg:at gghcﬁ]ﬁngo%a g?terg% HB I VEQ%)%IS?};SJECISH:) r hp t}{lel%)ay,l the data in the

m&h&y ROsHdatedlR8 Chnpire@atie rthermmw (6138:)me The thE@(gomﬁam smbodied in
and t he testlng/reade{ ans ude nea
they Aralysss Fgane Hé2)r @& hetraodi pBWﬁﬁtﬁ yclgtrf’srl?ﬁnste t8 §1ge new comparisons
frdr B 4 e pichtdd ?_{ovid@ iBproddiBdeydiBariteanfext 3. such as
a mcroprocessor. The analysis neans perforns the

cal gyl %%ﬁan&%etﬁﬂis%gpﬁﬁmnt Be GAMRL R nﬁy‘éﬂﬁnﬁrﬁsgﬂﬂcﬁ % heuristic

of t the 1schema and optionally the
prodehe findlutling 4 neureli gyt The hewsstis algpriénn eabe npiggnipd entirely in

| schem t t
OSSR PRGNS BoRDg oLl TRERY SR s i
E(DGInIiHcEﬂe unditest sBisappanptua ndhmnmpatcsmla nggmgm(n@@)on m#sne (34), which
caﬁ%e AP yE)lEﬁ %8%%8&6 %nr]as¥lfgg{1 og%lsuch 3PED h%fmtghm%{) Ih?ﬁusolatter example,

e sep ara e neans
thb ¥RBritim bNéRA ABchi@e s Oonnbﬁedjtosthb ayr&dtl oomjputérreystdm can be updated

trol I d, dat t
oot Sl B S 0 ST BB B o i

cRRsaE b ok RiwdkRke machine, and also to enter data
(e.g.: patient parameters such as nature of . chest
pai n) which may be used as part of the algorithmin

Exlmmpbesal ysi s nmeans. The clinical performance of any
set of diagnhostic tools depends on the statistica

ERSIYBle PI Thé‘ﬁcfé r8dt¢abg %r@é@%smmur@ Cor@mpy Syedhobes

rmne the statistics of the tool )
A study was performed to investigate the performance of IMA for early risk

stratification of patients presenting with chest pain (or equivalent) of suspected cardiac

origin. The performance of IMA was compared with troponin T and the presentation 12 lead
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5 Such clinical studies are perfornmed on a popul ation
wth [imted nunbers, and often of very precise

woanp@aestsoon. Each clinical setting in which tReTus2i08/014412
are to be used is likely to have a different patient

popul ation with variations in varjables such as a
B rithsr endaqoi s gischeee e snenitiob 06298 LHBA ) SIENGt: DAY Pr Non

Isc%%m tARE: PaBE n@ﬁ&?)d?f?x H%QS%J c{(f Rl erebR rigk MRREEhERdH. on of

assess ri that a patient presenting

%BCh St al rllven?ziicton(:%tr% ergen: p% ]ﬁg!iﬂt’rﬁ&{te(ﬁ nbediciEed s%ns and

the Be e tu3|nc des a nenory
sylprns dof Ipbe;ihlé A0S wnhlﬁIBg]nmJB 3ym uslapltOfrmnsgtt were regrolled. All patients

halgg};l NGRS iR pbo Bl bl ke 1L 20Blne R ol BE . A

antl RTAN R ITREDiagnSRidH)IestiAg WSmeohﬁécbdin eath pmserttah@ncsgreplat or
can enter via the control panel (9) the clinical
out cone of the patient (or the out cone can be nade
Datadinaiisise automatically, e.g.: via a conmmuni cation
nmeans 34, 15 onnect e the hospi tal'

i nf tsgg;ﬁlent Isﬂfttcﬁ Mycha?geg (eg)a)t’ta Q1) {etaﬁ i) %L V1) were
congiiRey “Iie%atwéd a%ﬁtl%’@(@@dm&é &thssvivith Sm‘segmbntmlepraksmn or elevation
out cone, and the al gorithm enbodied i he agls SI.S tabl
>lmeng T 32ye drasia wEeY (e cppreBibys 5ees-yEquvee ‘b‘y erpretable
E{Ses Er% l@gWuﬁ(ﬁgBﬁlhtﬂ?QlBék P cl:e@rfhﬁﬂhse)@éiﬁlv@tpﬁﬁbloﬁﬁ%l ©@RiaSes, and/or

e I nproved performance on next use There are

pammnt S8t deguientebdviatiban oliawing préveorarAMPoverp spRsideatt oy negative”
ﬁfg heur| stic 20 process, including a neural
n The heuristic al gorithm can be inpl ement ed

ent| &/ln p us itself L dy [
e’%&% af® ST:J e%%s@téntv et FORSie ﬁ 1t()r(%lg%’co ?‘ieg E%gmuﬁy
pé}ﬁ,@hémo@&dm@g&ts@@l p apparatus conmuni cates via a
comuni cati on neans (34), which can be a physical

con Qﬁﬁ&lb@ﬂo&ﬁnﬁl’ Vidak hiéﬁ’slure@ elest&dhe@umindsdehe dsﬁliyeﬁlﬂein Elecsys
In this [atter exanp e al gorithm of ea

269 erohmesc (tashe doneoESht ¢l W@Pﬂ%ﬁ%?érﬁg@% B6¢ dotsidered
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myocardial infarction (STEMI) or non-ST segment elevation myocardial infarction

(NSTEMI) based on ECG and biochemical criteria, i.e., ¢TnT > 0.05ng/ml.

Unstable angina (UA) was diagnosed when there was acute chest pain without

myocardial necrosis (i.e.: no elevation of ¢TnT), but with clinical evidence of reduced
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Di agnosi $roppnBdd®eyocardi al infarction (AM) was

confirmed if ESC/ACC criteria were fulfilled, using a

cTn3. cut BEG afgme0. 05 ng/ m.. AM was | abel ed as ST

el evation nyocardial infarction (STEM) or non-ST _
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based on and bi ochem cal criteria, i.e., ¢cTnT >

0. 05ng/ nf***¥hst abl e angi na (UA) was di agnosed when
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clinical g¢kpdence of reduced 21 WO 2004/103150
PCT/ US2004/ 014412 nmyocardi al perfusion, positive

ECG/gechogg di 98 ARHEG id €SonineBldeRGedss BCGQR&E ThT anthe following
| esions on coronary angi ography. Di scharge di agnosis

of ACS i teblesdes AM and UA.

7. Combination of ECG and troponin T and IMA (denoted as ECG & TnT &
IMA in the following tables)

Results of IMA, ECG, and ¢TnT were analyzed for clinical s ensitivity, s pecificity,
positive predictive value (PPV), and negative predictive value (NPV), alone and in
combination. The 2 and 3 test combinations of IMA, ECG, and ¢TnT were considered
positive if any one of the tests was positive, and negative if all were negative. Performance

estimates were compared using McNemar’s test for correlated proportions and confidence

22



10

Patients with docunented non-cardi ac causes of chest

pai n and/ or nornmal coronary 5 angi ography were
wobhemisioised as non-i schem ¢ chest pain (N CP). PRegISkd0g/014412

The total study popul ation included 140 nen and 68

wonen. Mean age was 61.3 years (range 21-85)
int¢rods Hoge atsnlated isins iy, exact binpgual mdhad- Aityp é«’?}eé P- ‘@’3‘16("&5%05 was
cof(gﬁfeﬁad sr%ﬁ RELhE TR &' ar@ﬁrege}ﬂedq@el&faﬁ{ cBﬁ't'Iﬂ Neynh§EQr y of

oronary artery disease; and 73 % were

tre t ed. for hyper 1 acute

anas g’&' t?'o(i‘f éségf%/gn c(lasgétstgstE % I?Mfgh[ﬁe E’&}&@d@%{aﬁ% |orf1 e
co@hﬁ@eyndiomEQG?Sl)l panmtslzﬁldlhlsocwﬂbc AAST clevatfont YIbFIRMD) ]Jatlents, the

S s e
estfndtddPark BadeB @pdioT parlenty didgatieé svithtronGaiinivathes panf (NECK. In the

and_troponi n.T (denoted as ECG & TnT in. the, fol |
. belpy e 19 o ATPRKEIG T R A Shou i 1B ion for

“nédfivédenoted as ECG & TnT & IMA in the foll ovv| ng
tables) Results o f IMA, E CG and cTnT were analyzed

for clinical s enS|t|V|ty;M/$na{3f|C|ty, positive

pr-edi-ctve—vatve—(PPVY); regal k[II i ue
(NP ,sain\mnﬂ BBTEMIN Ee%{;d ti‘gcg qn é;g t £Slgs, o
conbi nationg—of 1M “'4 were—eoRg-dered -
MRASE Vi veqi f [anyqgne t esfos vvas pazi ti Ve, 14and P;\/ggésgﬁ’
neqgative if lall wer¢ negatilve  Perflormance—lestirates——
v - Ay NPV 59.3%
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chest pai TT ( \ CP)i e PPV 89.4%
ECG +ve 19 13 27 59 7 66 70.4-95.6
NPV 49.3%
ECG -ve 1 13 58 72 70 142 40.8-57 8
Total 20 26 85 131 77 208
Sensitivity | Sensitivity | Sensitivity | Sensitivity Specificity
95.0% 50.0% 31.8% 45.0% 90.0%
95% ClI 75.1-99.9 | 29.9-70.1 | 22.1-42.8 | 36.3-54.0 82.2-96.3
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TnT and IMA in Combination (either positive is +ve, both negative is —ve)
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STEMI | NSTEMI UA weACS | -veACs | Totals | 95%cl
Either+ve| 15 25 78 118 43 161 | o I39%
Both -ve 5 1 7 13 34 47 | NEY T2
Total 20 26 85 131 77 208
Sensitivity | Sensitivity | Sensitivity | Sensitivity Specificity
75.0% 96.2% 91.8% 90.1% 44.2%
95% Cl 50.9-91.3 | 80.4-99.9 | 83.8-96.6 | 83.6-94.6 | 32.8-55.9
ECG and IMA in Combination (either positive is +ve, both negative is —ve)
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STEMI | NSTEMI UA weACS | -veACS | Totals | 95%Cl
Either+ve| 20 21 80 121 44 165 | FrY T35%
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Sensitivity | Sensitivity | Sensitivity | Sensitivity Specificity
100% 80.8% 94.1% 92.4% 42.9%
95% Cl | 83.2-100.0 | 60.6-93.4 | 86.8-98.1 | 86.4-96.3 | 31.6-54.6
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Sensitivity sensitivity sensitivity Specificity 100%

80.8% 94. 1% 92. 4% 42. 9%
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¥Fels “(‘%TE'QP RIAYI VERE [ Clehcs | Totas | sswci
PPV 73.5%
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All -ve 0 1 5 6 32 38 68.7-94.0
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The sensitivities of presentation IMA, ¢TnT, ECG and c ombinations o f these tests
were compared for statistically significant differences. Figure 5 illustrates the sensitivity of
IMA alone and in conjunction with ECG and c¢TnT. IMA at presentation identified 107 of
131 ACS patients (82%, 95% Confidence Interval (CI) 74-88, compared to 59 of 131 (45%,
CI 36-54) by admission ECG and 26 of 131 (20%, CI 13-28) by admission ¢TnT. When IMA
was used with ECG, the sensitivity increased to 92% (CI 86-96) and this was similar to that
of IMA used with ¢cTnT, 90% (CI 84-95). Sensitivity of the three tests combined was 95%
(CI 90-98), which was significantly greater than that of IMA and ¢TnT combined (p=0.02)
and statistically equivalent to the sensitivity of IMA and ECG combined (p=0.13). When
ECG and cTnT were used, as per standard practice, 53% (CI 44%-62%) of patients with chest

pain of ischemic origin were identified.

Logistic regression was used to construct predictive models for final diagnosis. IMA
and cTnT were treated as quantitative and ECG as qualitative. The area under the Receiver

Operator Characteristic (ROC) curve was evaluated for each model’s ability to discriminate
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Figure 7 shows p[ACS] vs IMA, with the 95™ percentile upper limit of normal cutoff
shown as a vertical line. This indicates that IMA values higher than 100 are strongly
suggestive of ACS (for example, p[ACS]>80% for [IMA]>110 U/mL), and IMA values less
than 70 are strongly suggestive of no ACS (e.g.: p[ACS]<35% for [[IMA]<70 U/mL).

Figure 8 shows the probability of ACS with different values of cTnT. This
demonstrates that any elevation of ¢TnT above the cutoff of 0.05ng/mL is highly significant
for ACS (e.g.: p[ACS]>86% for [¢TnT]>0.1 ng/mL). However, consistent with the published
literature, the data also show that a negative cTnT has no value for rule out, since the p[ACS]

is still >0.5 for [cTnT]=0.

Figure 9 shows a family of curves of p[ACS] vs [IMA] for different values of [¢TnT],
with a vertical line at the ACB Test value of 85 — the 95™ percentile of the upper limit of
normal. These curves demonstrate that the major clinical value of IMA is in patients where
¢[TnT] is zero — which, of course, is the majority of patients at presentation. However, IMA

may be helpful in resolving cases with low values of [¢TnT] near the cutoff of 0.05ng /mL.
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Sthdyn#1t whith wos while the patidnt wehsillingeingr vwathin Thurs pheclimpjai. IMA
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wed b g At R Bt (RS0 gy B the €A RA
PIUSA] >110 U nl), and | MA values less than 70 are

strongly suggestive of no ACS (e.g.: p[ACS]<35% for

[I MA]<70 U nl). Figure 8 shows the probability of ACS
DafatAnalisi§ er ent val ues of c¢TnT. This 15 denonstrates

t hat | evation of cInT.above.the cut of
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with the published literature, the d(ians;%al.so 1show. ; (bl
>t ol eyaiveEIRTRm Y 40 FoCqRspylve 5pdsy- FRIETE! Oy gPretable
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persistent ST-segment elevation following previous AMI) were considered to be “negative”

in this study.

Institutional discharge diagnosis of ST-elevation AMI (STEMI), non ST-elevation AMI
(NSTEMI), unstable angina (UA), and non-ischemic chest pain (NICP) were determined
according to institutional guidelines based upon the ESC/ACC criteria for diagnosis of AMI
and the ACC/AHA guidelines for diagnosis of unstable angina. STEMI, NSTEMI, and UA

were considered diagnoses of high risk. A diagnosis of NICP was considered low risk.
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CGs with no ST segnent shift or T wave changes (apart

fromlead Il or VI) were 20 considered "negative".
ReStitssi ti ve" ECGs were those with ST segnent depression

or elevation _1nV, or T wave inversion ?22nmV (in >_2
c onBate uvdre endlzgd sfrom matigniv Esruited afi§i Hindsap il Hpe Samplss were

anag%(zieg at &r?ef(}f Bl %grlle%%'i‘ﬂ?ﬁ% Blifek daﬁ%&? %ssra{r‘ ¥ésﬁﬂ§_ were analyzed for a

ensi ve path 0gl Ca waves, an r persi st.e'nt L
tot8of 4 89 pesientseResulis pHIMAOECOWindcr Tod evere aralyxkgl fongdingsal sensitivity,

i der e " AVE- R ' :
sreE YRR bl DERPIPD, and RV et yultp o3P V) glone and
in ¢ GTkMtjon. Tloe2 $hd &l iestatoinbimaivds o f IMA, ECG, and ¢TnT were considered

positive if any one of the tests was positive, and negative if all were negative.
The “gold standard” was the discharge diagnosis of ACS.

The data were analyzed (in the same manner as in Study #1 described above for seven

cases as listed below and illustrated in the tables on the following pages:
1. IMA alone
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(NSTEM ), unstable angina (UA), and non-ischem c chest
pain (NICP) were determ ned according to

woneda4itsiso onal gui del i nes based upon t he ESC/ AEBCI/US2004/014412
criteria for diagnosis of AM and the ACC AHA
gui del ines fqr_diagnosis of unstable angina. STEM,

% LrgonnT aWé‘ge consi dered di agnoses of high

ri sk A di agnosi s of NI CP was considered | ow risk. 27
WO 2004/HO32B0e PCT/ US2004/ 014412 Di agnosi s of acute
nmyocardi al infarction (AM) was confirnmed if ESC ACC
cri4.eri aCowmbinatioplof irppanch T asd AGAAdeibied as TndfE IMA if i@Sollowing
ng/ niL. \S/as | abel ed as ST el evation nmnyocardi al
i nfarcti on s(STEM) or non- ST segnent el evation

nmyogcar di i.nfarcti M ed on. E nd )
bi otheni %{Pblﬁartiofle(i’fl é&} é%@eﬂ 59 38 g/ & ?\UH’sfhﬁbfP]éowmg
angi na (&¥psywas di agnosed when t here vvas acut e chest

pain wthout nyocardial necrosis (i.e.: no elevation

of &TNT)gobthatithoPEEG Al %k;orﬁl‘{ 'l"g@&ﬁ?ed%fs BCeAReRE in the following
myocar di al perfusion, positive ECH echocardi ographic
stress tta@led)ng or significant |esions on coronary

angi ography. Di scharge di agnosis of ACS includes AM
and7.UA. Q@niEadtioertf ECOG tid copanie it @l [ivika (damo i s REE&eEnT &

of chest | coronary angi ography were
cl aSS|f|He\Pa‘A?mth ﬁ{ ncgﬁ%?}?ng chest pain (N CP) ACB Test

vatrues >85 Ut were Tornsi I osttive basedoma
previously Jerf ornmed Nor PORFe tudy An A CB
Test regﬂg,\m 3 l\?§l’él’(/lm— i gaany; b Tosbd |d rEatelt aeBrand %

_withip 3 houns of presentatilrVeASStlak¥nA8S 4 deisist i| veé5% Cl

“@nge pst 0 15 Cargll ac trozponi n T1§oncentr1 ior yerel PPV 9.2%

measuy ed accdrding tb the package iHsert 4.8-15.5
Bhegt rochlem lfum nescence_ asspy w th 5 ecsys 2010| NPV 97.1%
ana\b/zer (Roé he Di aghostics)} cTnT con 8ntrdti §Rs | 89.8-90.6

76ta05| Ng/oTL \eresconpi deg ed poshgl Vg. Aqgg 0pgni >0 05

B?/elsl;n%e" ?V'l&ﬁl ‘ére"s'ttv'd'k e St'v %g;v:?jfé/}[e” e ‘B@'ﬁﬁ 1 for the
g | i so 20 el e @ggl%éec from |-

D

wer e jnj:ll vzed at _one of tvvo core | aboratori es.

Cinical data and assay Eee;uAlbﬁevvere anal yzed for a

total of 199 patients. Resptt LI LAY aY "'nl .
wer e| M)z edNFTEMic| i ik al ?°téfds. PRl .

o , SHJAS ' tVeACSSP‘ C*r«ﬁén&' LY 959 ci
POSt l‘ll veprgoarctrvervarac—rrvy; o) IICUaL |‘ PPV 18.8%

EC@red) ct |1ve yal uz (NPV) 0 al pne and 25 in3 corr‘ipl nag i on. £ 4.0-45.6
Tha D 21+ At no%_i__ﬂ_&t_b : f‘f‘ th LT y -
I IIC ra O.I LA® A L =AY \¥3 h ! A1 r o
Eceevee| comsi dgreds pobi tisve |f amy ofle ofzat he|tets MHRY94.0%
sositive, ahd negatfve it hll werelnegative 89.5-97.0
Total 1 5 8 14 185 199
Sensitivity | Sensitivity | Sensitivity | Sensitivity Specificity
100.0% 40.0% 0.0% 21.4% 93.0%
95% Cl | 2.5-100.0 | 5.3-85.3 | 0.0-36.9 | 4.7-50.8 88.3-96.2
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The "gol d standard” was the di scharge di agnosis of

ACS. The data were analyzed (in the sane nmanner

w0150 descri bed above for seven :
bel ow and illustrated in the tables on the foll ow ng

cases as

as

in

PCTUS0004/014412

—pages—30—1—+MA-alone 28 WD 2004/ 103150
PCT/ US2004/ 014412 2. Tr o'frd'nAimné al one 3. ECG al one 4.
Conbj nat T onJof tropgnin T {g (en ttglu ap J01 & % |
I IVA. nST% fONﬁEﬁMIH pébl ES)"’V COTU%I JnTO lS EC%S% Cl
anad VAR (deToted——=as E—‘f—O'H—OW ge; S5V 77 8%
Tntawsl ps) 6. Qonbbnatifon of ECG and tyoporin T| (denotjeq ' 05"
as G & Tnt—hntheyfolHHowirg—tablps—F—Cepbiratd cnv —
Tndfve HCG and t{r oponi n{T and I|MA (7denof ed 1858 ECG &odnT 6995'3354’
—+0—+MA--r—tHe—folH-opi-ng—tal STEM-_NSTENE->98
"o Thtal! Totlal 6rand %8 +ve ACH -vel AC38Tot al s 195%|C
| VA HSansiOvitg | SSehdtivitd 9 Sdi3ivilpPVs sty 4L Sspk&itidsy | MA-ve |1 1
0 2 66/088%NPV 19070404 835%- 99. &.0% ot jal BB 8 14 185|199
95Bahs| 2VDLY | Senssimi YioysaSedsedi-viey| Smosids v ty
Speci fici ty 0. 0% 80. 0% 100 0% 85. 7 % 35. 7% 95% U
1TUU. U OI L'UO L LD OTFTU EU\J
Al oﬁEi WANS%ENA%'@P&&%GF Pesitive isredboth negatives ~vee
ACS T 5@&,@, 95% Ly ECG jve T 213 I3 18aPPY B
4. 0-45. +ve ACS | -ve ACS Totals 95% Cl
: PPV 10.4%
Either +ve 5 8 14 121 135 5.8-16.8
NPV 100.0%
Both -ve 0 0 0 0 64 64 94.4-100.0
Total 1 5 8 14 185 199
Sensitivity | Sensitivity | Sensitivity | Sensitivity | Specificity
100.0% 100.0% 100.0% 100.0% 34.6%
95% CI | 2.5-100.0 | 47.8-100.0 | 63.1-100.0 | 76.8-100.0 | 27.8-41.9
ECG and IMA in Combination (either positive is +ve, both negative is —ve)
Total Total Grand %
STEMI | NSTEMI | UA +veACS | -veACS | Totals | 95%cCl
: PPV 10.3%
Either +ve 1 5 8 14 122 136 57167
NPV 100%
Both -ve 0 0 0 0 63 63 94.3-100.0
Total 1 5 8 14 185 199
Sensitivity | Sensitivity | Sensitivity | Sensitivity Specificity
100% 100.0% | 100.0% 100.0% 34.1%
95% Cl | 2.5-100 | 28.4-99.5 | 63.1-100 | 76.8-100.0 | 27.3-41.4
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10

15

ECG -ve 0 3 8 11 172 183 NPV 94. 0%
5 8 14 185 199 Sensitivity Sensitivity Sensitivity

weemsi13noty Specificity 100.0% 40. 0% 0. 0% 21Pay830004a4412
95% Cd 2.5-100.0 5.3-85.3 0.0-36.9 4.7-50.8 88.3-96.2

15 29 WD 2004/ 103150 PCT/ 1US2004/014412

89.5-97.0 Tot al

TnT

Al one

1

STEMG éﬁT EM’ ldJeofﬁbtrﬁiltloﬂ" ()élﬁtier @mtmh %+vevbo’rh@ﬁgatme BCSe)

Fotats—95% Tt —ve 15 ot r'r'\LI_ (. AO/
TnT {veTEMIO | 7NSTEMB3| 190A NPY @i@ aé E %
C_9 1.4 190 00 <CAanc 1 gr\ Lt A-G § Té?g %S/OCI
o -.-.a.:uv -a—y u.\.n:.w 1|V|L_y DCITTST C 1 TLy ucnolLIVILy PPV318°/
EithGtens| tivi ty i{Speei figity 100. 0% 10Q. 0%152. 5% 502 0% " 5’955, °
98 9% 95% @ 2. 5-100.0 4718-100 043-527 230770 9549
Bofbvel! 99.@ TrT apd | MA i Chnbi matidn (erd her| pogit| VgV 90-0%
is +Ve, botH negatiVe is -ye) STEM NSTEM |UA Totht®20-984
Toet al Grand [% %ve ACS8 ve| ACSH4Totdl s 98% | El%hel
tve Lsensfvid4 skddiivikp Dsdrawvitk (. dt¥eitivay - BpedticiyBqt h -vel 0 0
0 0 641084°\RV 1008% 0% 95%4- 100600% Tqt ale1.8%5 § 14 185
05439 Pesshdd Vi 1580 iold-apiA Y BEEid i|Vigry-oBangi tivit
opec frcit y 10009% 100: U% luu. u%luu 0% 34 6% 95 /o (@]
2 100N le 100. N L2 o N ¥ o
2—5-1066- u . 6076 O O-
ey e L N e R T )
bot h |n 2] €) Total Total Grand %
%Ml NSgFEMY UA +ve ACS -ve ACS Totals 95% CI
PPV 10.1%
Any +ve 1 5 8 14 124 138 5.7-16.4
NPV 100.0%
All -ve 0 0 0 0 61 61 94.1-100.0
Total 1 5 8 14 185 199
Sensitivity | Sensitivity | Sensitivity | Sensitivity Specificity
100% 100.0% 100.0% 100.0% 33.0% -
95% Cl | 2.5-100.0 | 47.8-100.0 | 63.1-100.0 | 76.8-100.0 | 26.3-40.3

Logistic regression was used to construct a predictive model for final diagnosis using

IMA as a quantitative variable. The ROC curve is shown in Figure 10, and the area under the

ROC curve is 0.68 (95% CI 0.53-0.84), which is equivalent to that found in the previous

study, above.

This study showed that in a population of patients with chest pain suggestive of

cardiac origin with low prevalence of ACS, IMA showed equivalent sensitivity, and

specificity, but higher negative predictive value, to that shown in the previous study.

The s ensitivity o f presentation IMA for A CS (85.7%) is much greater than that of

TaT (50%). The combination of IMA and TnT results in no false negatives and 100%

negative predictive value.

The use of IMA and ¢TnT in combination shows 100% sensitivity and identifies more

patients with ACS, which will drive earlier therapy.

Based on the examples described above, it is clear that the combination of ECG with a

marker of ischemia such as IMA, and optionally another in vitro diagnostic test such as a
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STEM NSTEM UA Total Total Grand % +ve ACS -ve ACS
Totals 95% C Either +ve 1 5 8 14 122 136 PPV 10. 3%

W6 20041163130 Both -ve 0 0 0 O 63 63 NPV 100% 94. BcTAB2@4/014412
Total 1 5 8 14 185 199 Sensitivity Sensitivity
Sensitivity Sensitivity Specificity  100% 100.0% ,

marlgp oogllidvatheusines. toppninseg %P useddo giyg higheycapgdencg 1 3 dipgpsis or

i 1 1y 33 i with chest pain
risi S Rkfod 15 1 kb Bropetfind@ SORApIIhRecney soom it chest »
suggestiveiofecaidiac-origin, s hn he gaed ine 1j ajgorithin tgPEIrmSTEMPLAYAlty o f

tal Total Grand 95% +ve ACS -ve ACS Totals 95% C
'ther +ve 1 51 7 15 22 PPV 31.8% 13.9-54.9 Both
-ve_ 0.0 7 170 177.NPV 96.0% 92..0-98.4 T . -
;4 oy 5 s i et P rgiepl Fhfivda Rerfin are for
illusemsict jupdsys Seand thai tatioud BOIIBRAGH 0D YhdngeSHh idht @¥reof will be

91.9% 95% Cl. .2.5-100 47.8-100Q. .3-52.7 23.0-77. )
suggef epepopoekiTin Rer L TAR Tedneishe i BF P4 &n‘P purview of
thiPASlEALMR a8 th\sCopedf theRpERllbd Eains. - ve) STEM NSTEM  UA

Total Total Grand 0% +ve ACS -ve ACS Totals 95% C

Any +ve 1 5 8 14 124 138 PPV 10.1% 5.7-16.4 Al -ve
0 00O 61 61 NPV 100.0%94.1-100.0 Total 1 5 8 14
185 199 Sensitivity Sensitivity Sensitivity
Sensitivity Specificity 100% 100. 0% 100. 0% 100. 0%
33. 0%
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95% C 2.5-100.0 47.8-100.0 63.1-100.0 76.8-100.0
26.3-40. 3 Logistic regression was used to construct a
wonrewi1osisve nodel for final diagnhosis using | RBTAS2@4/014412
quantitative variable. The ROC curve is shown in
Figure 10, and the area under the ROC curve is 0.68
Whaowesleim @: 53- 0. 84), which i s equivalent to that found
in the previous 5 study, above. This study showed
1. t hat methal foogiagmeis ofia olinigrd conalition ine phtieah @Ts%f pek siratification of a
suggest i ve. .o catdiac _orj gi | .0w preval ence of
e S e T A
speci ficity,. byt hjgher negative predietive I .
thad) shotiriAEERE 157 BUBUS et sriie oCk iSeH A HEymyhjch has
bedlift S&hA kAN tHssdRuémRttedofGndergBimg T4 clinical cvuditiogr eat er
than that of 10 TnT (50% . The conbi nation of | MA and
TnTyy esuldndudiie N kak Se AR It 148 Sdiagdstld @y negaid vanple and
predictive value. The use of IMA and cTnT in
opieansly additiensl whénediagosicsssdPt i vity and identifies nore
patients with ACS, which will drive earlier therapy.
Based onmedseriexandphdyzivethe palxat s alocivasardiagring (B (@g and
that the conmbination of ECGwith a 15 marker of
i schpm aappliGhy asalgdvithm ancbnshibite the sdstlys cefiiot dseary(s) of step (o) and the
el AR D S E D eI TS SLP T AP G nggetive dingrosis o
risk E@RBRAHLN FAE digickSRAdition.gi ve hi gher confidence in a
di agnosis or risk stratification for a patient
2. Preggot [ Belod Of 1P WhEk RIBEISNCYrof @8HoWid dxsGhBSdn assay fora
pain suggestive o f cardiac origin, or c an be used
markeraf iscdmgari thmt o d eternmine a probability o f
ACS. 5 It should be understood that the exanples and
3. enb@te medthal d&shirh bie svhiver thie rsubstance catrearn | i ussteptad i fyan the group

ur.poses. onl nd that varipus nodifi th
coBRg 2L wnieihogtlyer dasi e i RS KebE @l Bhis, oo breaths,or
swakt | led in the art and are to be included within the
spirit and purview of this application and the scope

4.0 tie nappaRdedintl Airkbr codpriis 280403150
PCT/ US2004/ 014412 What we claimis: 1. A nethod for

di a%?OSi §toﬁ{1% fhe Glshifid gi?he GRRAN AR tHe"strBarR ArhSIB tn @ ECGYHesults for

risk’stratification of a patient possibly with the

thepatignt inemenpoypearsi ng t he steps of: a) obtaining from
the patient at | east one sanple of a substance stream
whi @h hastoribg Helatical utcand aftthe pdtieht iatotthemeroyuspest ed
of undergoing the clinical condition;

2) comparing assay and ECG results in the memory with the clinical outcome;

h) modifying the algorithm in response to the comparison to provide improved

diagnosis or risk stratification; and

1) repeating steps (a) - (h) with a plurality of patients whereby an improved
algorithm is provided.

5. The method of claim 1, wherein the clinical event is an acute myocardial infarction.
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b) conducting at least a first in vitro diagnostic
assay on the sanple and optionally additional in
WORba0slisSagnost i ¢ assays; €) neasuring and anaPgTiusgno4/014412
the patient's electrocardi ogram (ECG; and d) applying
an algorithmto conbine the results of the assay(s) of
step (b) and the 10 electrocardiogramin step (c)
using an algorithmto provide a positive or negative
6. di dhaositodof claini srheeindhg dlinicat ¢vsht 18 ptapla@nging ni cal
condition. 2. The nethod of Caim1l1 where the first in
vitro diagnostic assay is an assay for a marker of
ischema. 3. The nmethod of claim1l where the substance
7. St reamdindoetert edhéemnhd drigt owpt is hbstadasigsta ng of
whol e bl ood, serum plasm, saliva, urine, feces,
senmen, mnucus, tears, breath, or sweat. 4. The nethod
of claim1 further conprising, the steps of: e)
i.n ' desihe.
5. candt et SEbE L (ORART DB P ey P
neans 20 f) storing a cllnlcal out cone of the patient

into the nmenory neans; ¢) conparing assay and ECG
results in the nmeno nj c

5. TrocheyReiprkateinam GOt prESptih Bop sl E ARy 1t assay or
a néc &rrﬂéfkg%elbé‘f&{ PR he gﬂb?ﬂﬁyﬂ%tﬁlgwf trop iin, SIK-MB ﬁqdmayogqm;m.
é repeati ng steps (a) (h) with a plurality of
patlents whereby an inproved 25 algorithmis
provided. 5. The nmethod of claim1, wherein the

cli caI ey e r. t av for
1050 Bisoracst b CeBfeh TR P oo BB a0 s avslsey
B-tgpettiaffiuketithRptide( BNPP ocdsboviatal melearits. i s st abl e angi na.

7. The method of claim1l wherein the clinical event is

unstable angina. 5 8. The nethod of claim 1 wherein

the clinical event is acute coronary syndronme. 9. The

1 et pod of o EbBidn Y, witiehehdaddRtfonadd vidOd@dnobtic askdyrioan assay for

di agnostic assay is an assay for a necrosis marker
Clkmhsmﬂﬁdﬂmdﬁﬁfihe group consi sting of troponin, CK-M
and nmyogl obin. 10 10. The method of claim 1, wherein
the additional in vitro diagnostic assay is an assay
for B-type natriuretic peptide (BNP) or associ ated
120! 6UEShod of claim 3, wherein the marker for ischemia is ischemia modified

albumin.

13.  The method of claim 1, wherein the additional in vitro diagnostic assay is an assay for

adenosine in expired breath.

14.  The method of claim 1, wherein first assay is selected from the group consisting of an
albumin cobalt binding (ACB®) test, an electrochemical test for ischemia modified albumin,
an optical test for ischemia modified albumin, an immunoassay for ischemia modified

albumin, and a metal affinity assay for ischemia modified albumin.
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11. The nethod of claim1l, wherein the additional in
vitro diagnostic assay is an assay for 15 C Reactive
weénoi4aiosis) CRP) . 12. The nethod of claim3, whepermskivg/014412
marker for ischema is ischema nodified albumn. 20
13...The h f ,claiml o] : it | 4l :
15. 7 05 g bor r 0ol e AGRELE picBE S ALANT ahfhosis or
indiexiohreddowereadkhif thd ECGhis ¢iththoch-dibgreistd or hornwiheandi the ischemic
i rst ass i s .selected fromthe group consisting of
Inm'%‘“%WBﬁHﬁ#‘@%ﬁﬁFt bi ndi ng (ACB(c)) test, an
el ectrochem cal test for ischema nodified al bum n,
25 an optical test for ischema nodified al bumn, an
I munoassay for ischema nodified albumn, and a_ )
16. metTak magthochpf plaing dayvhersin jthec AEpfiimpWvideed 2ASRYR flasmpgls or
indiy@oa%ggé\geq Ltk tﬁ%ﬁ@%@ QR4 Ql%ﬁ-ﬁilagnos%ié or foYEhalBhBAGnHbrity of the
claim 2, wherein the algorithmprovides a negativeé
firstgind g8 ol rvitre arddycrasulio aregfegttower risk if the ECGis
ei t her non-di agnostic or normal, and the ischemc
mar ker assay result is negative. 5 16. The net hod of
claim1, wherein the algorithm provides a negative
17. di a@ROskRoPof clatdi Galhedéin Ghe lapaithnt ipsdideb 4 PesifdeGdiagnosis or
ei t her non-di agnostic or normal, and a_.majority of thﬁ
elevpied gisk stafifisatinngf B8 £ICG 1§ normal g &%%'ég?g?%EﬁPl{dsaté?aét one of the first
andREGBbA G: vidd diadftRHBREARRG éﬁsitﬁk.a! m 1, wherein the
algorithm provides a positive diagnosis or 10
elevated risk stratification if the ECGis normal or
non-di agnostic and at |east one of the first and

addi.tional in vitro di agnostic.assays ..s S| tive. .
15. e Hecsbelies o8P oy b SRS el BRI P Aoblat aidosis or
indit@fonsof xthiet diskeaif the BPW® Birdnaagnodiidios adrneily thd additiinek inniiskassay

if the E is.non-dia?no tic.or. normal  the additicaﬂa(lzhmia
for the markerpl Rergys 1SPSEFUF ap Ehe it Pt AsFACIP b mper of 1S
andN§p&itivée and the first in vitro assay is for a marker

of ischema and is positive. 19. The nethod of claim

1, wherein the algorithm provides a positive diagnosis

or indication of higher risk if the ECGis positive

and.at | east .ope o fifgst . It s I\ B . :
10,07 P8 e ool ke B8 @Bl AT, ghiliye Bipengeis o
indichtédnnoflhigher kit e the BET is positive epkettiledsboneodf e dip of ajiditional in

) ag%gﬁq% and/ ar rqpetition of step (c), followed by
vitrp SHERTFIP 83{e%S BIYH(d) , whereby information about the
patient's status within a tinme course of the clinica

condi tion can be obtained. 25

20.  The method of claim 1, further comprising repetition of steps (a) and (b) and/or
repetition of step (c), followed by repetition of step (d), whereby information about the

patient's status within a time course of the clinical condition can be obtained.

21.  The method of claim 20, wherein the information is severity of the clinical condition.
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21. The nmethod of claim 20, wherein the information is
severity of the clinical condition. 35 WO 2004/103150

weGH4i826304/ 014412 22. The nethod of cl ai m 20pC™MuUSL@iN014412
the clinical condition is ACS, and wherein the
|nf§Enat| i S an f tlnated time ?f onset . or

everity .
o‘lfa‘il i Wesgie theo flimpral coplitionyiSe A§§ ﬁ?éwhsrem the

infé@natibn B ta Ofktimated inkQ BODhet Ak Bveey to@ aB®te Qhtdcdrdial infarction or
Sy, ndrone (ACS) or for risk stratification of a

unﬁ I¢ @inayj t h suspected ACS, conprising the steps of.
a) obtaining at | east one blood fraction sanple from
the patient; b) conducting at |east one in vitro
di agnostic assay for a marker of ischema and at
23| eagtmethed fon diaghass afiaa@mte$biona@$yﬁ;tofhe (A@Sarfleerislodtratification
necr o ring and anal yzi ng
of {REBE o et AT PoBkraNe AP 800 | “and o
comhj ni ng .t.he result f the assay of step (b) and
t hePECG THHBIPE A Igas) O%Fsh??ﬂjl fraghon st %“i’iﬁwﬂted’aﬁf"r&w de a
p03|t|ve or negative diagnosis of ACS or indication of
t heb} i skeompRgting ghlsash ang antitrp diseaestic assay fof a nRykerraftissbemia and
at ﬁgst S}x@z'n%t%?’dlaéﬁagﬁcedsgh tt&le ﬁh& eé‘foﬁ o ¥ite SérﬁﬁlL: udes at

eas one di agnosi s ecte e group
cons stln of acute rd al | f
angPha ?aa%ﬁl%% i e g, i oo ”1 oceﬁ%lwr%tam dizNoR

od of inth rQSIS [ )
ol B0t ectorigmig e rtﬁuﬁhg{ t %ss%?esq'}gtepﬁ@ B4 54 BT Aep (© using
an @lgOrilvh @riﬁom@egb&hm or 460ative BiapRIsRAH ATY orGhditdNod o3 the risk that
mhereln%é e di agnostic assay for a marker o f ischem a
the patient bpst-8d from the group consisting of al bunin
cobalt binding (ACBO) test, an electrochem cal test
for ischema nodified albunin, an optical test for
i schem a nodi fied 25 al bum n, an i mmunoassay for
24] scibemmathod of dl:iuﬂdZ?»abvheminrthe dmghoﬂ‘lstoﬁACSfiﬁdhuﬂets yit lasss aye diagnosis
I schem a nodi.fied 2004/ 10 0 .
sclpld GRS B TRAEI g OB RS R B3 A0 ey stable
angibeardl galdctifueiapovi des a negative di agnosis or
i ndication of lower risk of ACSif the ECGis either
non-di agnostic or normal, and results of the assay
for a marker of necrosis and the assay for the narker
5 of Tg\iﬂl@fﬂo@ of‘Eﬁm{] ?Q %ﬁe\f n e lﬁﬁ‘ke T@?né@&sﬂqg sgltzctgd ﬁbﬂi‘ the group
erein dorithm provi des a posi
cm@u&aggl oStreponin, CKriBead mynglobmhl gher ris k i f t he ECGis
normal or non-di agnostic and at | east one of the in

26.  The method of claim 23, wherein the diagnostic assay for a marker of ischemia is
selected from the group consisting of albumin cobalt binding (ACB®) test, an
electrochemical test for ischemia modified albumin, an optical test for ischemia modified
albumin, an immunoassay for ischemia modified albumin, and metal affinity assay for

ischemia modified albumin.
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vitro di agnostic assays for a marker of ischem a and

the in vitro diagnostic assays for a marker of
waeernedsoi s positive. 10 29. The net hod of cl RCMUR304/014412

wherein the al gorithm provides for a positive

di agnosis or indication of higher risk if the ECGis
27.nonThk agﬂmétqfcﬁl@m o rwherein tihrealgeritng piovides ayneggivegdiagnosis or
indfBbEEr Bl @HCS 1138881 UshoPhth-lgholkilo Yl dorRa B R Esults of

a marker of 1schema I's positive. .

theafsaylfai am@Ber ofinesresinandrike zbagoior thi mapfemf @@@naa @f@ @Pgahi'@

di agnosis or 15 indication of higher risk if the ECG

is positive and at |east one of the in vitro assays is

positive. 31. The nethod of claim 23, further

28CONMPHL Sichfbdl &P@4iint R NwRdreifi B8O S1gofihnd Pebvide} aapehitdre diagnosis or
repetition of step né@% fol | owed bé repetit n1 of st Ph
indiegyion whbiekeyriskrif Srenkled o el or gom- ‘G%’é?‘i &t aisleast gpe, oF the in
vit¥} Hﬁ%‘g’ ﬁc taés foP Ul REKef of REnDED ab@MPH: bbb alifn@dstic3dsays for a
od claim 31, wherein the information is the
nﬁ@h%@fﬂ@ﬂmwh@mﬁﬁb@rrence of the ACS. 25 33. The nethod
of claim31, wherein the information is the severity
of the ACS. 34. An apparatus for diagnosis of a
clinical condition or estimating the probability of
29t he Thp RERAGE cRim LBewhasidi the é)llgoﬂlﬂim/ qgrpﬁﬂés/efot a positive diagnosis or
conpri si.n 7 2004 103150 PCT/ US2004 4412
inifagBt B R DI aPh A0 R BRSSP b gy KAy for o
meAk G F Recpdbis Y n?aﬂv&zﬁlﬂttﬁ@zin WHRAISAy far AB@IEr $aschemASposigye.
an el ectrocardi ogram (ECG; an aperture containing a
reader means; an analysis neans in electrical
continuity with the data entry and control neans, the
ean the e wher
Ao o P 25 SRR T PR oghel Vs o
mdiémlaﬁ oS dtighee nslamﬁzltheni@(&)msabbsyma dndrdt least and abtheatorifro @psays is
hospital information system wherein said aperture is
Pogif¥pited to receive a sanpl e analysis strip for
conducting an in vitro diagnostic assay on a patient
sanpl e of a substance stream and said reader is
adapted to read results of said assa 10 whereby
31sai érhanmﬂy@e@f ¢1@ee23/,ef§rtb¢rgci@aip§wmg aeReiEpr oESePira rgd (R and/or
re e? ition q)gt ?etpepzéir Yor3Rda b‘&oi% Liflon"B2& @n & HRBY 1'nﬂﬁ‘1%5‘itlérp Bbout a
S Into sard aperture, m sai d”reader
parraansstatiawﬂthnsatmie anabeyfdne AES NN hercbirnddt s anal yzed
results to said display neans. 35. The apparatus of
claim 34, wherein the reader neans conprises at |east
one reader 15 device capable of reading results of an

32"?‘? S e fiMinod ofBlalkts B 1,0l heksif BRMABmARE iDihe 36%aY the StdulBnce of the
0
ACS.

33.  The method of claim 31, wherein the information is the severity of the ACS.

34.  An apparatus for diagnosis of a clinical condition or estimating the probability of the

presence of the condition in a patient, comprising:
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an assay for a marker of necrosis on the sanple

anal ysis strip. 36. The apparatus of claim34, wherein
weaim/103138 to a | aboratory or hospital informPCOWS2004/014412

systemis selected fromthe group consisting of a

direct electrical connection, an_ infrared link 20

a Wi decenic| medule hoysing comprising a display means; a data entry arallé1 gontrol
means; a means for measuring an electrocardiogram (ECG); an aperture containing a reader
means; an analysis means in electrical continuity with the data entry and control means, the
ECG means, and the reader means, whereby said analysis means can analyze signals from
each said means; a power source; and optionally a link to a laboratory or hospital information

system,;

wherein said aperture is adapted to receive a sample analysis strip for conducting an
in vitro diagnostic assay on a patient sample of a substance stream, and said reader is adapted

to read results of said assay;

whereby said analyzer receives signals from said ECG means and said data entry and
control means, and upon insertion of said strip into said aperture, from said reader means, and

said analyzer means transmits analyzed results to said display means.

35.  The apparatus of claim 34, wherein the reader means comprises at least one reader
device capable of reading results of an assay for a marker of ischemia, and/or assay results of

an assay for a marker of necrosis on the sample analysis strip.

36.  The apparatus of claim 34, wherein said link to a laboratory er hospital information
system is selected from the group consisting of a direct electrical connection, an infrared link

and a wireless link.
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