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n&hMHogsitaEdtidd ™ Help the patient manage heart failure, a means is provided to

detect or monitor the patient's condition. The device can detect or monitor, for example,

onset of acute decompensation, episodes of acute decompensation, episodes of hypoxia,
episodes of myocardial ischemia, episodes of myocardial apoptosis or infarction, response
to diuretic therapy, response to fluid intake, response to sodium intake, response to
primary pharmacological agents (e.g., ACE inhibitor, B-blocker, aldosterone II receptor

antagonist), and response to secondary pharmacological agents (e.g., hydralazine /
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t he presence of hypertension. Hypertension presents
many of the sanme synptons and in many instances is

WO e@anedsin the sane manner as heart fail ure. PCT/US2004/042153
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br eat h ness

udi n

o Hstreil BlEReana A T & AR AR afeE) T F st grom
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SRS il Mot G e o DR ok, Sha, AETEgred

eQ%ryﬂefbléirﬂicH rabtddinedadefusigs bostteredagalyal sRGSwhightegain, fatigue,
abdominal symptoms or signs related to ascites and hepatic engorgement, blood pressure,
heart rate, heart rate variability, 6xygen saturation, age, gender, body mass index,

frequency and volume on urination, dry cough, dry mouth, nausea, pain, fluid intake, salt

intake, drug administration, exercise, weight control, and assessment of quality of life.
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frequency and vol ume on urination, dry cough, dry

nmout h, nausea, pain, fluid intake, salt intake, drug
wW@adiwsn6®62 at i on, exerci se, weight control, andPCT/US2004/042153

assessnment of quality of life.lIn another aspect, the
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ohanigiatisre Raktiviechhnges idatbe tto tha adtmadvelvpould irdivdiec at e
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measur enent can include raw data or interpreted data,
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r . . .
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can Tht dyvisstaan dpldp bzl store an membityHafimlings of aygifthakboye
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eval Tat devaceycantdigyr stgpad datetoar healfiveregeafess®nalanm other caregiver.
configured to detersqin t her the user perforned a
Cost (PSR on ap BF SER R 50T e TS0 R, Bl st o
avalusty ahyiethecbarampetedt her paraneter. The device can
;’I Eleo ﬁﬂg gﬁ?\{ﬁ%ec%{l %cren ccgnl}%ul!reg% 56%%?&6 w%rethteg 1:h(e:3l (1)1\s/\gr] lpgr%jm‘geadt a%egt,o
administered a drug or any other intervention, or evaluated any other parameter.

The device can upload data from the instrument or to download data to the
instrument.

In one aspect, a device for monitoring cardiac health includes a detector
configured to measure, in a sample taken from a patient, a level of a biomarker selected
from the group consisting of: a marker of left ventricular volume overload or myocardial

stretch, a marker of myocardial apoptosis or injury, a marker of myocardial ischemia, a
3
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In one aspect, a device for nonitoring cardiac health
i ncl udes a detector configured to neasure, in a sanple

wo 2008n6df6sDm a patient, a | evel of a bi omarker Bel/Es1004042153
fromthe group consisting of: a marker of |eft
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can be configured to conpare the result of
the result of a measurement of the level of the biomarker to the threshold value. The

device can instruct or indicate to the patient or healthcare professional for the patient to
commence, cease or alter a treatment plan when the measurement exceeds an upper or

lower threshold value, or when the rate of change in the level of the biomarker between
4
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nmeasur enent of the level of the biomarker to a stored
result. The nenory is can store a threshold val ue of

wao b@shedsst of the bi omarker. The devi ce can bePCT/US2004/042153
configured to conpare the result of a nmeasurenent of
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In another aspect, a method of monitoring a patient includes making a single

measurement or series of measurements of the level of a first biomarker of left ventricular
volume overload or myocardial stretch; and providing, depending upon the levels of the

first biomarker, an indication or instruction to the individual or healthcare professional to
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determ ning whether the patient is suffering fromone
or nore synptons associated with heart failure. The

woredohoebesan i ncl ude neasuri ng a wei ght, a hearPCT/HSB)4/042153
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or injury, a marker of
assay, wherein the second assay recognizes a marker of left ventricular volume overload

or myocardial stretch, a marker of myocardial apoptosis or injury, a marker of myocardial
6
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myocardi al ischema, a marker of inflammtion, a
mar ker of anem a, a marker of renal function, a nmarker
w@booslewss ol yt e bal ance, or a marker of sodi unPCT/US2004/042153
retention, and a device including a detector
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i nfl rker 0 ocardial jschema,, a.

e kTS TSl © oo ich and A4 Bine o
chitide. assay can |ncI ude an anti body that recognizes a
natriuretic peptide. The second assay can recogni ze a
mar ker of renal function. The details of one or nore

enbodi nents are seprphAIieD PESORIEON Ngs and
description below. O her features, objects,

advakt apptientyifh heget falyige cuAiac pytpwh s ivadcgnale i TB%an &s, mtahelic
ng&ﬁ:\@'f ﬁﬂ%o df‘ réghér ra%‘sttd? Svitd! ei‘ér{:ri’ée BRnEfeaddbtRhBd hﬁ]ﬂ?ﬁrégﬁ@

is diagramillustrating a di agnost
og @Q/lll@é uawﬂy awua%aédtqlla fadlyre ipmogigpmpmogkyalue [VeEtpicular

S% Eﬁh(%n (ge §D§)%ér§ e ﬂ{‘fiotcg}d l?lﬁ‘?fa{ls {o%'ohﬁ"sfc?norﬁla fl§i blﬁpthe left

out u I'S | na uate to neet net [1c needs
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|
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PERSTEEPBAL3 Sal oS At LM il
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aﬁgib%ﬁélﬁl ERNol cagsek &{r@ia@fémo‘délirtghhrbﬁgmreﬂl@t pligydcgtet he

ermfor th tient
prohr}erattlon Remodelgngeln ) ves?ncreases il Tcé?t ventricle volume and mass, as well

as changes in conformation that ultimately lead to diastolic and systolic dysfunction.
Another immediate effect of angiotensin II relevant to the heart failure patient is an
increased thirst caused by the release of arginine vasopressin which can exacerbate the

fluid retention.



10

15

20

25

30

effects, which are nedi ated by angiotensin Il binding
to the ATi receptor, are imedi ate and are

weomwpessst ory changes that devel op to augment PEI/UBZ04/042153

out put and i ncrease perfusion pressure to vital
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fects, lotensin Il also causes cardi ac renodeling
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BhaoaER s P e HIERES S S Bty RS
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of drugs used in the treatnment of heart failure
i ncl d8estagss of the treatment plan include therapy optimization and maintenance.

In the optimization stage the patient should first be stabilized if there is evidence of fluid

overload and then appropriate additional pharmacotherapy should be introduced.
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whedosgobleorker s,
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bl ockers, and diuretics. ACE inhibitors,

and al dost erone receptor bl ocke€BUS2004/042153
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treatment is the main reason for episodes of acute decompensation, independent of
whether the patient is receiving appropriate pharmacological therapy. During fluid

9
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physiology but no specific information on what is happening at the cellular level with

Qr—r

usigg hospital-

respect to neurohormonal control, sympathetic neurotransmitter control, and the process

of cardiac remodeling.
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artery and ventricular filling pressures. Radi onuclide
scans provide nore precise neasurenent of ejection

WO p@sM6@M but require venous injection of radi PEATUS064/042153
material. Fluid retention can be eval uated using
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fluid intake), use of sub-optimal doses of medications, and poor compliance with the

treatment regimen. The sequence of events that result in hospitalization often occurs in
the home, outside the care setting, away from sophisticated technologies (e.g.,
echocardiography), laboratory tests, and the expert eye of the caregiver.

The patient is encouraged to take on some responsibility for monitoring his or her
condition at home by complying with the treatment plan and checking for signs of left

ventricular volume overload. Doing so can reduce the occurrence of events that might
11
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schedul ed visit or when the patient is being assessed
because of a deteriorating condition). Therefore,

wo b@smeeldesbor at ory tests do not predict or det eRCT/US2004/042153
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measurements were available in the home or remote care-setting to steer the treatment

ﬁ

plan.

Markers of left ventricular volume overload and myocardial stretch

Measurement of neurohormones has been explored by the research community for

several decades. Biomarkers that have been investigated include the natriuretic peptides,
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The shortest testing interval was used by Murdoch (Murdoch D Am Heart J.

1999 Dec;138(6 Pt 1):1126-32, which is incorporated by reference in its entirety).

Murdoch used a testing interval of every two weeks, but the study did not consider event
detection, safe titration of therapy (by using a GFR marker; see below) or an out-patient

or homecare setting,
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Departnment in a hospital setting, providing a

prognosis for patients with acute deconpensati on
waleoosigpelnspi t al i zati on, and therapy tracki ng BET/US2004/042153
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hgperten:ggn. Sub-clinical myocardial necrosis and increased myocardial apoptosis has

been postulated to be the cause of the phenomenon. Increased troponin levels may be the
result of ventricular dilatation or hypertrophy. Troponin may act as a marker of

myocardial strain, injury, and increased apoptosis (e.g., during acute decompensation or
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Detectable troponin was associated with increased mortality risk. Troponin used
in conjunction with BNP improved prognostic value. Therefore, troponin is associated

with impaired hemodynamics, elevated BNP levels, and progressive left ventricular

dysfunction in patients with heart failure.
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Markers of renal function

The easiest way to measure the glomerular filtration rate (GFR) is with creatinine

(Robertshaw M, Lai KN, Swaminathan R. Br J Clin Pharmacol 1989;28:275-280, which
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oyeatingne leyed cHipareentydess pbaye hrssting) vas ssepdetipviag iptiatian of
tHREPY WA abh AR Bfibito dr@RgibRhdY I126deftor NAIHitoR: The 116046 Dfially

inall its forns and urotensin-rel ated peptides, and.
OfRUFTES WKRIBVIYO igPliec hergpy oRseardieshof thelrreanivmyabie, Bagstams
of RENGHIRe wERIBE dppaientQfntil 6 BERIvhs VAN 30 AL poF minute. \

I nduced reperfusion. Markers of renal function The )
Patigniseith thagreaiostiegsuriaenahinsyfifisivaeyiaxaerisnped thagreaigstpsatestion

e . . . .

gl LBt sl Hoh ALl AR g Mol anfotensin
Iwhdeptor snhitnioo (GFEY dhoeld bb montéred, duteddoreae is neta jepsonyo withdraw
th'gpdg) rate of creatinine addition to the body is

pr B’ort ional to body nuscle mass. The rate of

cr eaThestwly bydiee (lade SVE; 4o & Sarei OiraR0@3dfundé(6):1257-66, which is
. con thation in th I t of -qlomer ul ar
PR RS et R Spe P el ol Bl e s S
undet-hiydratian i6 @atidotstinrhewodibly sis.rice eas evalinting wédisther BNP might be

creatinine,from.1.0 [dL.to, 2.0 [dL.. Thus,,. cha S
i e AL i APt e R R o R R
thesecidings At apphabio sle pecsufdirais wingeithed ihtrgenha@d obyralGFR

equal s the rate. of creatinine production, a decrease
AU e, o ioalie i BB apio: bE Bied e totadle stifent o
di'u&iféfs edtch db)dld&)eﬁﬂ"éi?wateﬁfngt @énséduetilys adlying hidhRirenhdmt d;lfgi

nly a serumor plasma creatinjine neasurenent, the |
gl%m?tﬂf}rﬁﬁwoﬁirﬂ? T B ORI HYCBRRF Bitiepl 5at risk of
ukdeRhydrb A Ghrough over-use of diuretic therapy.

Several biochemical methods exist for the measurement of GFR. Generally, these

measure the level of an analyte that is metabolized at a constant rate, so that an increase in
circulating levels of the analyte indicates renal failure. Suitable such analytes include
creatinine and Cystatin C. See, for example, Newman, DJ, Ann Clin Biochem. 2002
Mar;39(Pt 2):89-104; and Perrone RD et al, Clin Chem. 1992 Oct;38(10):1933-53:, each

of which is incorporated by reference in its entirety. Measurement of GFR with
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WO e@aloensky i n patients on ACE inhibitors,

age) x weight (kg)/0.825 x plasma creatinine (mmol/L).
Mar kers of renal function should be nonitored

angi BCETS1004/042153
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whet Merketsrot elsaiyelgpaloseeat rj sk of under-hydrati on

thr 013'19&&&%8 baltRe i9the géﬂdftﬁ)ﬁi'vﬂaefel'beﬁa%gﬂt‘s eﬁ@t\‘ﬁ{d@& (for exam%le

bi ochem cal net hods exi st for the neasurenent
subple foak bueh ag Nes@dd‘é*agt@rle the memlleé velcenifatign range ‘y‘heesubﬁatmay

bé g h&ﬁt fgﬁlﬁle k)gt?egt fn & t%:l@ ?&rﬁiﬁ{onr 2h&nt fﬁl{l)uré m,a\’altﬁ AELGABE

In Clr eve ana te I ndl cat es yenq
cémafitiany ®pat@nt wdbmed smﬂqraam at advergcefl hywemdwm et patientewitnd

) . f . ) , '
Rt inpRion! S EH IR Cor DTG Bl Eiflace are
asafo,llo@k aml eﬁlézpendbﬁglaoomhe : 438 @ﬂ.d)s)exibﬁtﬂﬁ: 1ﬁd%vtlldu@ -dohanodvesape ¢hkg

i Nco ra ent.
nieh e P RIBRY b RGBT dki, S 28 4 bripe im the

itfaeelnian antdeb4 r &nthb exteacéllubar fedmpartdmntd'] hephkma ﬁdguan ik Ci} L and

Gaul t t L t e, wel an er.
oS S R EACE) ERl Bt D BB
e)@ysﬁ:?lailamluﬁ (&fﬂSfEa‘)D l&id the thdrI: asdyeK 1@\t\yp'i| il lﬁeﬁﬂnegﬁm‘vnb@a’g&it 5eu60l

s fi r ree { he menpr.

b She nbom et RGP Relal 2 PemmliRve and

S u p eﬂywkamﬁdqe b cbBMSE baNs6 le€radtiof Hilotic BetdpStlahdmby | blSo
% nuc| eated cells and cat aboli zed 3{1
“}"é‘ﬁ%ﬂ the Hﬂiﬁfzﬂlgl@g? fogterty (Henge, plasigp opsegyp petpssig kvels should be

RS ¥k sudditin hearllud hhmtsas ofiér MUS61d8udMERlesirable side effects.

infl ammation, and it does not
Potassium is typically measured using an ion-selective electrode (e.g. i-STAT, i-STAT

Corp.)

Markers of sodium retention
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have a circadian rhythm Cystatin C was found to be
nore specific than serumcreatinine in evaluating
wOo enwaloedfesmcti on with a tighter distribution of PUHUSES4/042153
around the regression line (Missap, M Kidney
I nt eMQﬁJefsQﬁ%dlur}( %ter@én 620 dssive BiYidft ARl A pro‘MHe Gh edtinate
i ncorporated by reference in its entirety). Missap
ofgodiymy wisptien @lepiralyte bylancg: and sedippgensugptipy. e@n%mtabi@ marker
is R et B SR GIER AR 1Bin e Rnd RERASRES ai eldocrine
her sensitivity than both serum creatinine and
H@Rampf spdignf komreosthrds. do e lppidnt with apngesitya dicarbfajlure, levels of
0
S e R i g8 B5OHR 62 i s B Bl e
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ree%)cgngs(tf ; o tnel’larb}l(aelf(glg %n 0 éé]l,anycl‘% %émﬁcan‘ﬁ'h %{éﬁlerhm Qhe pkgs.gltlce ofa
hizhdalkdipt adeignifichitly cooelael withnceaty sedinon M@mgemen‘fhé
subject may he a.heart failure patient
oV iR fF Pra e G apoption g e sl R oF s
stamBdSidhaneasiepait nefbe vhddho Makadechitatie b ingake OF flaid vad seiihm
%Pgiten5|on or a patient with recent nyocardi a
19 47P ik PEHE VR pi cal  val ues of normal fluid and
el ectrol yte bal ance are as foll ows and are dependent
upon_t he age and sex of the individual: for an average
70 kHOgURIE RVt al body water is typically 42 L (-

60% Afholieshre WREMBHQ devitk bhabisd athekiEiallGreipatid @nd health care
intracel|lular and 14 L in the extracellul ar

PdidgRicrRiE i Plimirdhprazspian.¢ai (prtack andsstqer Hiepatip's response to

ey, %{@Séﬂdl 1##¢s (t);){@l TRl ise dahlmeadBt 8hd RO tNAZvEISof one or more
typlcal y 420 (50%in extracellular fluid,
biomarkeys, eggerdtpgtent mpm regrdipe Kgns and sympplenss of disseo Pravisle

fe(ea@aeu &o ﬁa@ Bé%n{rqu plwidgfeardeci R&uf % TR RIRdvidey. Of

nosnol / kg. Hypokalema 1s a common
adv eU@ég thefdevice, dfe pdtignt e@¢milt10héma1pg/malmr¢ﬁalymate§mm a

déd?&a‘ie%%gltﬁ &?e fablﬁﬁfmgfchqé 6&&‘3 loBtic g%ﬁh&#)g%ﬁt IPE«RIFH;E mHJn%ﬁ to

or serum pot assi eve ShOU asur
optimdllyamanageihe mteen]:mtomémps h¢lps topoheyenttleft mmumltlas velome

o%@ﬂg(’ii fl%blk’l]%nﬁbtﬂ)% cgltl Iﬂg& fléﬁ? 1o Cq%cfi‘&%lllﬁuéns tsof géﬁR«% 8e%01ln¥ensatlon
neasur e using an 10n-se

afisilgFTARough leﬁ'I%iftrﬁm]apvo)uMO\bdDai tferebyp dllam?mg early 1ntervent10n Use

oé tglt Sg&rﬁ:eocﬂafl\l/g {%Sll(,l?er tﬁ tq}tltg%\gll u mgﬁneeé g{ %]gtrﬁgofgt%lg Xo es S rc}]o not over-

commpeardtie,acsultig acdidhgdhyltuﬁl ae asvive camhilp ﬂﬂdﬂealth care provider

consu on. One bl e S uro lin, whic
e S ot PGP E R P R R R el bRt
thaRaR A find e nivhtiod th piogieésicad itherdideasse DBd @&S/ics can flsdaid in
atle wi.t h con estlve heart failure, levels of
Fséﬁ‘ﬁnl?ﬁﬁal“ﬁmﬁ@%‘& Bge ofhgrRyed SPuePHERAtt o be
subsTiBibmhrkdrs hielﬁ@efd Byl \ddvite 6Ot RESa mAhkRr b6t GeHRshlar
%rinar uroguanyljn excretion in patients with heart
velume gyl 9T j¥ocy 1%615?}@ g&narker of myocardial apoptosis or injury, a

marker of myocardlal ischemia, a marker of inflammation, a marker of anemia, a marker

of renal function, a marker of electrolyte balance, or a marker of sodium retention. In
addition, the device can include probes for measuring the patient's vital signs, such as
weight, temperature, heart rate, variability of heart rate, breathing rate, blood pressure,

and blood oxygen saturation (measured, for example, by pulse oximetry). The device can
19
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response. The urinary excretion of uroguanylin is
significantly higher in the presence of a high salt

wale@s/oe0e62 si gni ficantly correl ated w th uri narpCBHUS004042153

Measur enment of uroguanylin can provide unique
recBId PRt da PR e RrefiRAts, SR NAKR QR RSdafdicHMen Psin RRhESH. Bhe
status. Such nmeasurenent may be used to make decisions
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the ' .
|1 e S 47 fhPRAERe IR dDBE BPY roglyPhori A happted by o
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arising through left ventricular_ volu overl o .
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e)gdnﬁﬁ@%@}lecﬁﬁga gﬁ%ﬂ Seftnpthv ésaovoﬁings IR BRRDAL PLrbIRE up to a
atlent S Conp iance to thera d future prognosi s.

tinme 9 sxvemak bynsirqganigiohist fbyovrlné pwmr@ ef the pkin féthga epngopriate
lﬁgﬁlg ﬁé\a&f ”h%fbtlon\(a%grg IlnSIlﬂ "i’id 48 Ib%' H&e&é’ﬂs&;&aﬁ)x gﬁam le, an

myocardi al stretch er of nyocar apo osl's
lmmunszswya blasenmr,l@erlormelmm@lmﬂmd% or gutlearisuitable technidegy.

Funchiro g, 8 pafke SRR berRIRL B b REE). 2 2 P0G,

balance a nmarker
irpfmus@dsay ng peefoermd hyrconilactlrgdaohampbﬁ‘ront h slbgmvtods testad with an

0 or asuri.ng t.he vi tal .
a%pra%nage an?i% c?y under conﬁ?ons such t(ﬂat 1 Enal}ue os celglcr: Plnflgltg é:fm occur if the
maglter a;h:ird:slenty armlf dehaemg or m&hmmng nl&airﬂuungoﬂaay B],‘lmhﬂl(ﬂp(ﬂl:ific binding

RSt R PRGBS Y P Vi i bhsion
c@hggitive el noieRapE e rmhﬁlun&sgaly spseradlordigand-bindiap &y ste@isa&kitbwn
fro g@&@ﬁ tiﬁnt. The device can present queries to
U{ﬂggk ©8%d record the patient's responses. The
quer F@Sexgdplel £haker dafbé Ha?c]pe'ﬂtlh @ MuidSsaf@PRAylrh@is oSdlsiR-stp
tient is sufferj

vvhet her th a n tons_ or when
A DA53Y %W%ﬁ%ﬂ?n t (8- GR AU 51% keg %’f@%ﬁ iysed i gaptugsdhe
daﬁ@r.d&wlﬂtﬁnééﬁslﬁ o s yr iRBSEEy BBeléd\&hdcH 6l RIgdAY isdised to

detect the captured marker. In one embodiment, the detection reagent is an antibody.

Such an immunoassay or another design known to one skilled in the art can be used to

measure the level of an aforementioned biomarker in an appropriate body fluid.
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caregi ver. For exanple, the patient may use the device
daily, every other day, weekly, or on another
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marker of renal function.

i

H

The testing cartridge or testing cartridges allow the sequential or serial

measurement of a marker of left ventricular volume overload or myocardial stretch, a
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by reference in its entirety. The nmeasurenent ofa
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Device 100 further includes a communication port 220. Communication port 220

can be, for example, a connection to a telephone line or computer network. Device 100

can communicate the results of patient tests to a health care provider from a remote
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1088 dse rﬁkév&lm HeANHaR pReWr@an dAEnihGkd WIR Rk de@keé ﬁi@l (@ g,
or disposable), at a mninum neasures the resul

tayceers sleEad tesh &y tosadinsbistvics Ratpmgtersqpn sgida masragd to@he panent)
aut OpRk £ 61408 dsh@sfvn QR 8o R o@%ﬁé@@o fif 2hadf a%m%%le Qan

par aneters, eval uati on sal d par a ters wt
insbydan a2.8, ﬂ,cprtSrms meegistingdolsiso Faghikdesting zeuef420cam tpstithe llévqj ofa

bflomag{&gﬁgc%ttésﬁfggyﬂe 20 gnggldé{&éaﬂ%gesin]%tﬁag%ycoﬁécg ?s'&ﬂ window

régi on I'spl a
460 srpl aystiresaljegndow 484r oors eﬁrdmdmtest, tlfemartad@ﬁﬂ)pes arj oi nt

3h rap h| C ert S 30U JPE
AR PR R: g Pl Brtonfimct s RbREheopl R e

test relilt mmms dam)p tﬂamd iﬁ,&breamnpib 40 S Otntans Bids. t5g50(4;09.$);l 50622,871;

62asos P ERE PR o oD T e X FoosbRl B oy,

SomeAipapée kRNise dedos] 00dbspitiay ad@fecsidingdlid I8 vdlher various

B heEs Bt TPate Riap b e nsabyts Rt 3 Gtk ihismeptations

of Hib@{osHd dBite mmsa Sccefy pro@imPiddag dh@tored¥nsddiérigerélivm
can further provide a nmechanjsmfor displaying videos

(&g-oidep capgsite é‘%?ﬁ‘i‘i‘ﬁ‘l & GRy tapgor wer@dea idisp Difﬁ@}pﬁ%% dise (CDY;

oBT1oMR dh Ez@ldlfl&{a'ﬂgtvan@@ﬁh@ie&e@dﬁ&ﬂéﬂld%cf:é% PRbranandMData

formt. can additionally include an audio
acgspied étO{eé 0g. a1 ano CISHBRRET Jysier tbqogg}heb eomneRigAtien medium including

'dﬁ%&t%h{% b&ﬂl@@ho%oé'mutemd&%rk 2R kelcBEneildi®; a dafMHE network, or
regi on 140 can include keys 160. In one enbodi nent,

therdgkat regi on 140 can be inplemented as syrrbol s

di spify &R %ogﬁolﬂhgfﬁle Waghsle advile a%zi %Qpﬁl@nﬁ%éa%&ycan

120 is a tou sensitive screen. Pati ent I hstructl ons
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The display 120 may be implemented using any output technology, including a

-

liquid crystal display (LCD), a television, a printer, and a light emitting diode (LED).
The computer-readable medium provides a mechanism for storing programs and data
either on a fixed or removable medium. The computer-readable medium may be

implemented using a conventional computer hard drive, or other removable medium such
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storing prograns. and data
Graduate Institute for Medicine 2003, each of which is incorporated by reference in its

entirety.
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The device can be personalized for a patient. The threshold values and other
parameters for each biomarker can be adjusted (for example, by a physician or other

caregiver) based on the circumstances of the patient, such as, for example, age, gender, or
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Graduate Institute for Medicine 2003, each of which is
i ncorporated by reference in its entirety. Decision
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AGHRS leﬁlle laedt18 $ Wk tl'&,ﬁgws? ca,:ljﬁpteglve warnings for acute deterioration

over this initial 4 day period. In case one value of the two used for the calculation is older

than 28 days, one additional test can be sufficient to calculate the baseline. The baseline
can be a variable baseline, changing as the most recent test results change in value.
The device can detect acute changes in BNP level, and advise the patient to take

appropriate responses. Criteria for determining an appropriate response can include the
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markers in conbination with a patient's signs and
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Changes in BNP level can also be grouped by severity, for example, no increase,
an increase of less than 10%, 10-20%, 20-30%, 30-40%, or 40% or more.
A second test can exclude assay-to-assay or physiological variations and thus

confirm the increase. The second test can be given after a predetermined interval, which

can vary depending on the severity of the increase (e.g., within 30 minutes, 60 minutes,
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GWSQ-eveI which can reflect the patient's risk

pr of F&r e’xaltn e rg %{eciﬁ‘@ I%?a 1&@@@&%y IB%E%}“-I)esls géﬁglth#algignt has no

presence 0 sence of acute synptons;

aento kmpt«zms)oﬂle BhBce/cah pesnnt theqohdrit fpeaform e setoad thst ik gerend
2SS Ca

tes? pée)rn or! eaﬁhe lPexy gaggi"o? ch T )Ie éﬁggp%ﬁ%@&]{’ ge\?éell is }egs than 50

pg/aﬂ(a(bt gsbnbiy sidhens (ﬂenty snuids ﬂxﬂerc(ﬁnr iexamde nf thel pa:tjent's’(ﬂéNP level is

Rt tr gl RIS r8L s 3 Y B A g ckflce can prompt

therwleras@ﬁerﬁﬁﬂ d eyl 3est, fhrexpnpls snidan tfirtommuces ofithe dirst test. If

ST M NN SV TRA K e ——

nferdid;%maﬁgaﬂbhﬁﬁtAﬁ ﬁeﬂeaieAMnbre thatl 30 %oah bd tepgdédastheftyongly

| ef t, arm AM ) ; tin use or vomti AM |
ingigagiggfor ﬁﬁb‘ﬁ’&‘ﬁé@fwﬁ)"r a*% ?)%‘Ee 36%{%%&%%@ f&&ﬁ?@ﬂe
rdymriaeazs, AM, czm @amﬁ@sw Aﬁn23(4gub8m8@h§ Nakamura T, et al. J. Am.
t hr oni bo- enbo (p mﬁb ations w thout exercise;
6(8 5(7

@Y spHaiold8n Maézylﬁr?a rd3gFich REWhICh BepRIAEAPY tffyence
isHIdaRe P eHIRCHSiAR IBNIKBYel i Yt IRERA, M'lﬁdr@iéed Gsmssrtmrﬂ%,

(stroke). See, for_ exanple, Harri sson T. et

tlfy dervisp sireRromPt fh petionhio PREIIL? ﬁ?@on%@ahwrﬁiwnnm%dmewal
1383 sekh ¥y 34 & 1353-58& 2038-39, which is

mco&gorat T4 by reference in its entiret When t he,

pat i he dévwinsi contessondiatheapsyltsef thesesgndiey 'thy eoppddawift |

p% ey 9\&1"} f&?%ﬂgldﬂ{é El%wtotl@teﬁ ' g,e Wheh %e}gﬁéﬁit'gﬁngq@\Lel T%%s?

here acute i ncrease In BNP | eve
ﬂhnmtSOtplgénIp)atheelntflce smnepoukpdollertilfifie ampndisstreveals a BNP level

DATB M HE R PR 5 SEPS0 0 g e
Ilhe\pedlent tam l@enmmaled tqapelrﬁmg e t}pleirtc@ it thg@comices aseals n BBRRevel
tlaag %sebet\ge%% Oaang 282 1}1% hgt ﬁwlb eﬁne Cléhn t 1{9&j tegt%'éu? Bg??%feormed, for

erroration S con 1 0on,
eflauple conthndayefolonidg the smom‘lmst nkf thdthqubEBﬁ mmbatesihsteMatient's

et B ey Rl SRR e g R et A e Ao

sedk 1R¢tidad Bare anshct.h (Ho@zléﬁeﬂgle themhiBNEstr@réals a BANP loecl between 0 and

1 Fibher foag e s RO basSRieica Be SDreTa DBy trppq ol Rygvious

valesiab biEthBMRulk 6ViBé thirdSest. OTHePafiert &68stnibRA tE€¥eaHM Sregular test
Clerico A et al Ain Chem Lab Med 2002 Apr; 40(4):
sefieflulp, sugh gs ‘Wfﬁﬁﬁ"@eﬁ et al. JAm Geriatr Soc 2002 Sep;

50( 9)f thd 828nPrest@agsdifopthedWitish tlhﬁy mnﬁl@ers RO fHatpRsiduY test (e.g.,
reference in_its entirety pg/ m. Heal thy o 20

when @e@pﬁ{c’s BNE lgyel fsa%)mg{mﬁ Hs,géq,tfréﬁgq 16§ Ica%lﬁépond as follows.

When the second test result is 20% or more above the baseline, the patient is instructed to
seek medical care at once. The patient can be instructed to perform a third test if the

second test reveals a BNP level that is between 0 and 20% higher than the baseline. The
28
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o 50 - 100 pg/nL 2 risk factors: hypertension, age,
post-AM o >100 pg/nlL chronic hart failure patient

- WORHAoalessses 1-4 Changes in BNP | evel can al seCD®ES2004/042153

grouped by severity, for exanple, no increase, an

th'nﬁ%s?@a?n%eq;erfbm With@th kB nindds SO s0dOhd3ON Y sudR aéfien RS

40% or nore. second test can exclude assay-to-assay

SaSPTRGE SO Beth o ETCCHRS: S 1R NSEBBAIOF s hous of
the @Q@r ﬁ@ﬁ% sa_(ﬁlcefls SRERhd s&&ﬁ& te%ﬁ@SL@t%V& 'b¥ﬁsfée1§6 bid 10"% above the

et er i nterval whi ch can vary e end IHS
bashbneé elfdhg third tskt mdieawmtbfrtélepsmhe@ s @NP lweﬂ ki h@t‘mn Yhund 30%

hlgger ﬂ)tl&g?e}s%ﬁh% e ngﬁ%ted(g se\g‘f( InlaJhGal%?’r QPMC% (ﬁov&er\}@r if the

e second test result Is a l'ower BNP
thirgll tese revediem BNPtldmel obtwessitO apdr Okchigher thor thedbascTihe ﬂnehbalsdme
f Lrm an
canebe ad* {éd% hF AYfLagt of of 'th%% Qf?tﬁ.l% b!igglutl A[nﬁtﬂ?egr%gﬁlteo%tthe tin?& ‘cestf The
pmmnas hﬂs&mt@@%xeﬁumetaaegnkaert@st soéeduﬂiao sucha mplee, waek. t h e BNP

| eve ]incr 2ases by 10%or |less (and the patient has no
acuté—%%i%%’r ! , the device can pronpt the patient to
per f DiigdeRics earoduikct eigbnic dimgsdn 8NP lewestin other Wads, slow changes

erfor d t he, next e pat, ent
oBRpcpEnBie (e iaste ikl ke i PRt binduith. BkSHE cBange
c;IBrfl\llbsf 1%16%15&1?'6dil,l«ﬂ)19e§55((e:1)in§IeelirglL d‘tfs&l’vmg)éﬁiﬁgbﬁn allr?lhhﬁ Qvelgﬁg Ioié BNPlsxzalues
ev IS or reat er) t he eve
SRS P A BL BAST HE S B0 TS TGS T ROV TANEE: F e o 2

tdﬁﬁfoke@ﬁ bvenP(sRE ds Rk Rife) ST P Hdsd @Sdnic Tnbreasex B dre manifdstiddor at
hirty mnutes of the first test., If the BNP | eI has

lqaffctwe Hoeks Wiere e crepses ovvmberae destertes et OPYHAFET the

cRBhic Sitreak &, FEQKofIBRELMe BRBE AL RRS 8pproMimaRRGl RS wRén
nore than 30 %can be regarded as the strongly

consiptentovey a langitimedsuch #b ancmentaMT cgt bodares £19F eXanwle: t

S
FSOTRRIPAL e R A0 o 454 AL G g

toTexchide iicreages dpgrio aGeslytto-agsay diresibilitp pbgsiqlesical gseggetQ 1b;)fore
31?: 11%% atecl%‘ﬁ]r})n 1né/ilﬁdsg Haé o%cﬁu@&io P erd@r]t 15 qu?é’o, Elﬁﬁ&%ﬁr}@s% résﬁ]lts

Irety e patient’s BNP |l evel has not
havedp bagmﬂ,abloﬂhemfwre,awem suspicicass a chrgnic Syeasd; patipais cer be

il%%ﬂcaé’c{f%:}}%ﬁoﬁ#%ofé%étsem to performa second test at a
predet e

ned 1nterval, such as seven days. The device
can Aeshiopdvaragetchebe ths wdrgecn‘f testresudte pclmimbé siithin| of givengime

ﬁ?&lg? ?r etxg%tplev\%r ?rigrqt\g/{) gg ; zéwaetraggg %gﬁ}_@y t}le%vg arge to?%sﬁ{ser%{%??&éﬁ
od} thgpradipys ]tSI'tEysj e\td)lhﬁg 4 svael a&p’@ﬂ chnds tﬁcodvlem\ge of defultsh@orded
seclcl)nd t.est vea 20%

o AREUP TS Y e P 12 SR AT CRR I g ALy o ot
rétoflied alerGiy Iﬁe\&guscﬁ aiays. ;ﬂﬁlc@i']mlduﬁﬁhg & eodlidpenveragd, rauyz tesichedudt
er r athir test i t he es reve
et Wb 3P BRI A8 Ciing ‘SOOI YHEh MeRaioE Has Sheehng an
ablas %}nhlﬂ&n at e tifnBi |0f the t@Hlcak Bdﬂe)bﬁld@@ I deredtaird @fcumstances a

exanp on the day faollow n he se ond test, If.th
rqlhng %Vefa@gfa@ﬁul? cglgltefih%leh f"hg‘ %Eﬁ 85 ﬂge SENE fQU%‘i"mEé

sRASNRRG, JO0hcankt 0¥ MR bedhaBd bVee tHRa8eYinhRngth B€time (e.g.,

patient is instructed to
2,4 or 12 weeks). By testing once a week over at least 15 days (three test results), an

initial 2-week rolling average can be calculated. This means that the device cannot give

warnings for chronic deterioration over this initial 2-week period.
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seek nedi cal care at once. However, if the third test
reveals a BNP | evel between 0 and 10% hi gher than the

wha®elsws2 the baseline can be adjusted to thePE/ESRAGH042153
of the previous baseline and the result of the third

testyplhe c]ﬁ@i‘ilb ﬁi&]%eaéesm DA 64 18 etb@ed, ARURICE crfiidlyahe
test schedul e, such as once a week. |If the secon test

patignilor the prRSENCROF FiTpie FIMPRIGMSY Framples af chrpic pyreRfprggclude
1&%§§1n%?augues 1n\Qg(Ee[Pal W& rtettbRhcere@NEoh) e&’lﬁ)‘rte n%g éprQ{nE'L

or gr eV|ce can respond as
dishecesestrpdlinbing (reat @bltfomnm@é@tlowomr%b%clﬁmc dysmlea

<@§ﬁéa%mmﬁs@§£'ma¢ gum{aﬁ&wﬁaﬁﬁo Efﬁbéﬁs‘?{(} @Jﬂaa -

t can be instruct
withbutieretcisgspgravating éyapewmlmenﬂ@sng dmddb@ﬁ@emw@on)eaggtavatmg

between 0 a i
i o Rt B BeRofdo 8 Pl sob i BRu e pOSEL, Dy e
patfent iﬁélcstes:’(hml(hny ebibniCc syoptoms anstpesserthibe denmmhmaéme the patient

S between 10% and 20% above the baseline) or

resul t .
tWe?lﬁFﬁdl\FA%lﬁ’Freﬁ PH° of the second test (such as when the
secorfghdreita chRaitlihcreuwds indiVeeel, Eltahtcbah&%mijmvmehhmzmg any

SRR SHEP LI Jteh MoBoss EIsRO, LR en Eies TR,

lerBﬁanHE@li’eﬁiblsélﬁte BNPele‘l@ InngehérbiCh eﬁgetmr@ﬁege fiefth@dh B@rievel
at once. However, |f the third.test reveals

ANt BIER Rl VA cn digpfom dgiFasrationin thape UB%@PI?%OH yidhe

dbAsEdah REp SR bR 0B lisShephtiek tb bRk RvRAADA Lt ohéte A smaller
previ ous baseline and the result of ;the third t

pysentpgetcheiee andlowsshspltedeyvel Bay BYURRIS lmgﬁéna"ﬁﬁnqd&é{ attention,

anEHE e iSBIGP 1381 AR 66 cohiREKby SEHeORH 8stC m%&arﬁfﬂs the
device can detect chronic changes in BNP level; 1In

seerbrofmetient's disense edndiggiatified by h@@ﬂ%ﬁNStl%Vebﬁﬂé followige t o

reflect, a<§@ggg§lln t hegpagl ent’ s condition. A chronic
change can measured, for exanple, by observing

changes i) -a5¢ pd/ilng avbﬂé@@ctet hppptepsPerRge such as a

I
noute a1 T RAEL 200 2 A6 BUEl ek BRIR PSR p AR
exer ci se)>100mgimlt hose céhramé barf fadvie pséent tPﬁ%HA&laéseS 1-4
mani CeSkednlils AENERAYh AR PEESuAB Sd Al ATE B8 3fiRhee,

out nu décreases can red as chronic
fmmamp]sﬁa;chaﬁgeuh therivo-week radligmvenpe, hehgigelih a ¢evegk rolling

a?%gé OXI m%gﬁ%ey Wsh3 ‘nger ru?t%ré/%lo%lc ?st £8 ang? 1%rtheali &Q&% r‘bfhﬂE
afgapgeOXh Bﬁiﬂleifmeed)&@le patﬁ')ﬂs aheroeh@es meIBIyP iadvelrctanﬂoe grmpe;iu:tyh
rtant. to exclude.
sPVve Sl it e, SEHg oFis R BR T e i 4 o increase of
gﬁﬂa’_té‘i bPle@Oha&el 5%, ia8 @R readd 6f loss lﬂﬁﬁOO% somclebdi af §0-BO%YS arpincrease
Qnj c I Ncr ease rggs c# In order to due so,

gé ‘fs{)]é’r Wi IpGEease piyagpe dhan gd)e to be avail abl e.

Ther anoéx@mplépﬂﬁbn&li&&ﬁv@deqete@tﬁ a Smelnfclrinke ihéiedse astle two-week
patients can be instructed to erformrmrgl\flﬁm? dh

r?lapg YRS @8 afEnEiste 9k leptiBary e 4R dhegrtienis g{f-r2ad the

pRESH: QBRI St i syRpBdn( € heldeiBe EdnanRructifs piea P pesforth a

rolling two week average can_be the average of results
speag fagbafter a predetermined interval, such as 7 days. If thereis a moderate mcrease

in the patient's two-week rolling average BNP level (e.g., an increase of 10-30%), the
device can instruct the patient to perform a second test after a predetermined interval,

such as within 24 or 48 hours. A large increase (e.g., of 30-50%) and a small absolute
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over the previous 15 days, a rolling 4 week average

can be the average of results recorded over the
wEe@sioews2 29 days, and a rolling 12 week aver aper/usavobes2153

the average of results recorded over the previous 85

Bﬂ@xec‘vel M@e Hes§ aﬁ 4h ﬁ%/‘rrﬁ_g cn ERkd thd BeBdeah %Qﬁuct@lﬁ@’paﬁ%ﬁtto
result recor

t mpt
paréssm arseepnd tteSV\#f@it‘ e p:eﬁet"é‘%@??dgn@wﬁ §ut“é&n f“é'ih}m?gl Qi |48 évémseWhen
th%)ré]lgﬂgeoci@te%% s@?eré iR (e%h 6f ﬁ'l@l%ttﬂan]%s)’g be e W& rollin g

er certain circunstanées, a ro g average cann
ateeage it caml instmdt, thespatiantde seelianedicekbaaragienesf t he system
foll n : :
oL BRI P 4 RS e BB
avaragk Ahe\deke)can Eiytrﬂc& iteipatjend melamvxéedd cw et orme. Ifearsthe ofer

S0 RSl LD e Bt R b

‘ pﬁﬁﬁﬂt@be@bfﬁﬁad&ﬁfoﬂal nes (. orone ltH'S’OEﬂlbh: daié hmnll the BNP devebaither

this i.nitial en a cl ni prease in
reps odbarey s el Srn RN el Hete B i b PR Bontel o
tua hﬁiﬂto se€lt mbdieal paresemle Ig&heqiktﬂlbmvél c&yimﬁmnt&ﬁﬁﬁhe&s

chroni ¢ synptons include increasin atigue in..

ek reas AR DRGNPy 198 AECT 2R BEFTR AP okifhs R Frydige! care
atlki ng dlstance or step clinbing (heart performance

reduction); .aggravating .chraonic dy?pneaﬁérlght hear t

decoﬂlﬂi‘é‘?‘l%’ﬁ’feﬂ% smaf inetepiedn i P vek FRHE GBS (SR PERyse of

1eR&4hRA 1%) enbth¥bitRatiepSasaioChiRic s?ﬂ@fo%éaﬂhb B&vicky@R MR uct the
when | ayi ng down (deconpensati on ravatlng swol | en
ay

patieat togerfpraya secesd ths afiena nr%ﬁs%er@me%) zﬂtw sfugh g7 days. When
th%g:l"ih b g iUrRe£LE 3 16 BANGR roliieRefabE (AL dnelﬁhtreds@ of oBt 88

any chronic synptons are present, the device can
g@d‘ﬁ@r)s@e fevacerpan inshuct the nedient tavispre i hiverrher hgalth gas prqvider.

t her Whlﬂ? th@reqm. g}ﬁélf:lnbl%gge%ﬁlg IQ r\‘,ve@\lﬁ)ﬂu?gvﬁ/lera Q(ét ta‘iﬁncrﬁase of

patlent I'S not experi enci ng any roni c
ledethae 2.5%)raad piorps tient sgpote pesiomnsinEons r‘tlzeet%mg ealtln%mgéthe

p%.tgépgﬁ el fE%EL e%&sﬂd M{%ﬁ g%déﬁe%gggﬁ’ A GVA! such B ﬂﬁ@g.hwhen

ercen I NCrea eve and a
theelesio b llar@ ﬂnavale m:&n Aiwatk celtieg averhge 6.8 candndrease b 7.0theor

t di. t h :
e R T
snal Tmpapmieﬁﬁmttﬁg by d’reaiegm&{nei ﬂhewmluesaﬁspeﬂcem@el cheegde imBYNP

not ,.ate nedi cal .att A
e A RIS e s Cafrotees B 1 PR B et
physiddieor @R Rdaith cdrb rovRiéLantayjust théivaﬂ\ait afenite mcchasaemﬁxl P level
can be stratified b sol.ute BNP I|.evel s as 0
RGBT PRy o2 TR iy SonE SROF. e S e
béhépﬁﬁ bEIRS kl@ﬁclean &Q &ﬂﬁrea Qccordlﬁ)ggto iR prtfertntds D a hAWErSOT to the
pertension, - 0 >100 pg/nL chronic hart

n?eéllsPﬁ?%arB%‘{l"rré’ﬁ‘Pe 0?,1? E@”l 4 Chronic changes in
BNP | evel can al so be grouped by the duration in the

change, for exanple, a change in the two-week rolling
averg@é@ﬂéiﬁﬁﬁﬁ@@lﬁﬂ a 4-week rolling

The following uses, by example, the biomarker creatinine. The accepted method

for use in routine care is a measure of creatinine using adjustment with the Cockroft and
Gault equation. Creatinine can provide important information on volume status and
should be followed in patients during optimization of pharmacological agents (e.g. an

ACE inhibitor) and ideally throughout the patient's care. Tests are performed by the
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W0 b@smeetssre peri ods,

average, or a change over a longer interval, such as a

change in the 12-week rolling average. In each of

the changes in BNP | evel PeRURm®04/042153
grouped by severity, such as no increase, an increase

pﬁfcn%r@l?et lﬁﬁlﬂﬁﬁre éﬁ&ﬁdetr Rady dayp¥ba ﬁl‘i‘talbl@ s %ﬁlﬁteﬁfal Qf Gh @le

[ess than 1 an increase of |ess than 10% an

onsqtcvfe:aeeen @gnwdsmtoalﬁ AhBFEasdn sFrumeraiume of0.¢hto 0.5

Iﬁgm‘L i§ Qx?ﬁdﬁgﬁﬂﬁ]rfgr Iteaﬁéksémof FohmEXRR! Qena‘l"ﬁﬁ@h&%cﬁ@éé e
etects a small

, roni c I ncrease in t wo- week
ageo iainnejdedyapatiopds faveg. g,lormﬂulamféltrefa@era@fbeloefs%) mbyarinute @prther,
as r%atecp Sn Qfg‘y 1&{}£as§ oﬁgﬁ)d Vtﬁe con@&gra{lgr? opﬁea'tlﬁﬁlé i e?(gé)&édswﬁeﬁ a
chi'o evi ce can Tnstruct th
pit@:n‘pls admmmteaechaelcwﬂ inhgstor. 4ffRemomitoping deing rfm eagple, creatinine
%@ ¢ t as 7 days If there is a noderate
ISIWQP% g P??e PRE"Sati ent' s two-week rolling average BNP

| ev eFur(hér @hen ading BNP aagtedeome dptiasGon of bhamhemh@carb treatment,

|ns ati e er,f secon .

o Patatt R B Bl b S o i Bigh b, B4, e

that He’:Hn@ﬁa él@kﬁﬁ@fﬁﬁﬁdﬁcﬁmg in reﬁil ﬁﬂuﬁﬁ%ﬂfoﬂﬁﬁi{ ﬁrﬂB}l’el@llfe the healthcare
absol ut eBNP | evel

t han 50
PHRGSSIgBA) ARk e P‘ﬁ@?trtﬁ é‘%k‘t“f?epr iﬁﬁinsfﬁwt%eﬂﬁg? &Erf‘é)ﬁﬁqc 2t wrbo e
of ShgAIIGHR SePfild @hEheabRitd BV ARinterdhtibn AsphMrchidaa 24
or 48 hours. When_ the device detecttmﬂgkgvere hncr ase

chaggin digptiaisse i ﬂldeb@/émeﬂc’ﬂwdww b ichgpee Thad

ANQ! Rffhold ﬁotzfs@iﬁm‘ sﬁﬁﬁlérﬁé‘ﬁtaﬁo‘ﬂ Einfradde Potasdin S@Rlent¥RMti6d bontact
care at once. e second test result is a BNP | evel

thei hylhoare mnfeszswealprieée\v il EmgepengydRenagmentingca e Aeigabed; he
aHEYIRE nfAR BTG behgeddgich 80t ydtpinseek nedical care
at once. If, on the other hand, the second test result
i s | Bowat funpizam can elspbevicdasa ProgRQstic magket, depioxide Exfprmation on
f I 1
<SRS0 R 0 G O S A S
fmrmtlon ©.g0i &R sulstapined by o ereptinineBNCyisetie C mesgyremerkcan be
ARSI b SE5 d  GTR g RBRH Lk, kSR
dirdng disrefic @se). oAis a‘l'eea@ Imegsuré pftrensd Snctipn fdtermansd Omeikperlpﬁef

t%fe\garcl: Cs%cﬁ] f(f) rﬁ?o:%%s %rp%g‘és sgé f(gr ex§1% SIlé1 lg&ﬂ%g@’[ et\c/:a\greazin%hem.
100B73/ﬂ@ch&rm2(ﬁ@@4@%9g2004&ﬁbw mmi@aﬁe:b(ﬂs bt sJ Chvaital/52002

1 ms., .th
Jﬁg @&Eﬁ% e?ﬁ§&?&t q{ﬁ%“%%?%@ﬁY“#%ﬁ%ér g?ﬁ”'ﬂgegond

test after a predetermned interval, such as 7 days.
When here is a grge i ncrease in the 4-week rolling
aver Igrocay 15% or greater), the

devi N@a@@d’indnﬂ&ﬂ 4 m@ikert T @nﬁ&érdﬁhﬁpobfmsﬁ epifury,tsechis toponin, in
her heal th carge provider.

\Wh
ajTRRptE sLEng ying{Epaient (Gstipe i 61%1?335 uae)@f é'tféts ¥ PEEJOH%%‘? by the

pafis 6AREhthd BSSrotidantvéryaly, at @ BetabRaedbiag irtstval @ pathtiEe
no chronjc, synptons, the device can instruct the

%%P%?Wamélgﬁeﬁﬁdo%ympg’“@econd test after a predeternined
interval, such as 7 days. Wen there is a |arge

increase in the 4-week rolling average (e.g., an
| ncr i in al

Measurement of a marker of inflammation in a remote setting is clinically useful.
The marker of inflammation can include, for example, E-selectin, P-selectin, intracellular

adhesion molecule-1, vascular cell adhesion molecule-1, Nourin-1, interleukin-1p,
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greater), the device can instruct the patient to

report to his or her health care provider. The
w@aranetes?r s used by the devices (i.e., the val perUsf004/042153

per cent age change in BNP | evel, absolute BNP |evel,

inkRichiER6, MRSRALES, inRt16ukin-16, Qﬁ}n&%eaﬂoﬁﬁ EREbr-afphh, }%@@ﬂ e,
sician or other health care provi der can ad] ust

HQWH@PEXIBI Qrevite birodcell pavet cEests argpepiopuedhyehe patignt o

h&ﬁtﬁéﬁ% p&biﬁen%@y%? a9 sﬁﬁﬁfé 1RAE SRy SvithAhPorRESIf 'E:@lgun
va the behavior of the device can be

ﬁgmwﬁd&%@p@%@ordlng to the preferences of a physician
or to the needs of a particular patient or group of
patients. Markers of renal function The

f ol | MerkegerSmeniay exanpl e, t he bi omar ker creati ni ne. The

dnet hod. f ' -
ccoop USRS o 3Pyl S PAEALRLT By IERRE ]
regitadeitng usitp datuent eemgms qdmmallyj eselﬁdp"bastsarﬁ pemifounﬂhlt}i theon

VOl tatus _and .shoul d @ d|n d
it TSk TRRt ey o5 bt wdRF LR LAT S Rth e
oﬂﬁh&hkﬁﬁﬁ}@ﬁﬁmﬂd@@bkﬁ&hroughoutthe patient' s care.
Tests are perfornmedby thepatient or the healthcare
provi der every day, at a suitable testing interval, or
Wi t hathersofs@beddllialiedibiian si gns and synptons. An

i ncrease in seru reat, of 0.05,to0
| GRS ISR o e e e SRS O TR et DB ek
céﬂmsﬁmp BndiRGHIfARSe. WMchdinid gRikeiA@). Btidefid Mo@isibd aatuamh ave
glonerular filtration rate below 50 m./ m

oxgeR-Hegmlated peptide gng freg fatlyzcid) hﬁw&rfé%{grerelsfrsee ﬁ]ﬁn Gt

néREEERKES (L8 ogféf)ﬁ%tr ity RBid bindg N6 RAHWICBP)}. Teak hrnt
is adm ni stere i nhibitor. GFR nonitoring

perarmgd by the pasienipr tée h@itb%@efq PiPYider eéfeli.‘/r%braf a fititaple t?sﬁé% e
iRV A1ER With tﬁysﬁsta@af,cemﬁgﬁ@n GyRbmk 0 gui de the
opt|n1zat|on of pharnacol ogi cal treatment, an estimte
of GFR is essential to avoid under-hydration. An

' actmtkeL e eledh-Sd bazanéeea;zalmatrk@ oﬂs&mmgfeﬁna%' gni fi cant
reductron In renal perfuston) for GGRWIT require the
healLﬂ@bméebMUﬂﬁst@ﬂahnéﬁdW@mKﬁh@OQEBYbﬁd€WEnmﬁﬂHYOm1a
n‘l%%s%%%én??ﬂ&__gvag Xﬁ%ﬁfnﬂ&nﬁ%ﬁﬁgﬁiﬁ‘ﬂ Ecglgbgfx%e{ﬂg‘a ev grr é%tu'&rrl] This
nmybecmaﬁnmnﬂy¢m@hmngmubddmvaebhmn@8 in diuretic dose,
wi t hhold the diuretic, introduce another diuretic,
change fluid intake, w thhold potassium

S up pEeimgiidsatfiuze, increase potassiun1supp|enentation
contact ..t he h ar e .prof es 1 ona fer

Eiror OB SE RS e regBr TR SR BIeE uf Parfoms o
niiink @bme,ofic)GFR can be used, such as Cystatin C. Rena
function can gggo,be u%§9 as a prognostlc mar ker, to
provi de inf or FE¥E"GhYd f4¥V ent' s health over a | ong
period of71i nWorﬂZﬁll&eWe%ﬁ@i&ts ﬂdeWﬁszﬁzee m‘mgadzmaayr e of
renal func et er m ned

cr eaBNRilsYE Sd’}llﬂ é@)ﬁqs&]@q R{m@t {s)ret@aﬁg fparormal. If adequate

diupstaRende B adhievbd @itk s Singlk dLRAR! (e. %u B Cop @Ruréif) MAREdrddiuretic

Xdratlon on a short-termbasis 9
be necessary (e.g., a thiazide diuretic). Careful moniforing of renal function and

electrolyte balance is necessary. BNP levels cannot be used as the sole marker of
achieving a safe fluid balance.

1.2 Introduction of an ACE inhibitor
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during diuretic use). An average neasure of renal
function determ ned over a period of tine can be used

w0 o00506§N0St | ¢ pur poses. See, for exanple, Kopti/gyyo0€042153

at din Chem 10.1373/clinchem 2004.041889 2004 Nov;

and AGH ilhibRérs Bipro®d prégnosid néaly tHraigh the%%?odiluﬁbry effect.
8(3):136-41, each of |ch |s |ncor or at ed

Patignigdte Acahipinrisk of renil fy TSGRy 6@5?% rgfulted in

unag}%glg%h@,g{def_{ﬂgeury I\/leasurenent of a mar ker of
ocar di al Po tosis or injury, such as a_troponin, in

a r Grpaed ser] fuRgianeRn Be reveigerdit Puligtrelgon the divreiic date y

@ﬁ{&kdlng RdoRviti B ORE WHRALRY cfoEL-e patient or the
eal thcare provider every day, suitable testing

i nt opitpringyenalifantion éfh@rn%tltraismg@éﬁc&i iphibiteyryeill gprgre the

f on Measurenent of a
phﬁagglgﬁ% Mﬁﬁg{)&%ﬁo{o% n a rdem)t e setting is
cl i Moseslshquld befiptitratFtheverdrikegeksfo reavh targerepsesif edugrse events
occurQNhlf&e a I;be &% E&L I%Eiuc‘ %]égetﬁ% Hlﬂﬁc_atl? oﬁ%l&ﬁ%’aﬂhe Lirrent dose

PHtTacel T ul ar a vascu
foaldhgs; thnfn embhxaum @"ugs]shomd be used (4.g., angicdersimUk teqeptor blocker

(Ai{%c}ral& orh zme(?is?soﬂ) ‘#%“Méﬁg 8, interleukin-10, t unor

neutrophils, or white
bl o@dfeetaleltreammt wﬂrﬁesﬂﬁnargmdpﬁrfalbmm Measttremgabf e6TtR

kAR CPORFS B TR AT roesr BT } r

voaﬁﬁb@yﬂwdorrs Marker of anem a Measurenent of a marker

of anem a, S he obi hematocrit, in a
renot e Sétgtl ”ﬂ 1Hg" £ ‘gé r??“?@’stl ng is clinically

us efAdlstatcieBdtS bRERrPREf Rtk biiet T ek @Bdivaindichatinuous
heal t hcar e prow der every gi % at a suitable te tltpu,cu
ingregsed ydipnerie diye 4 thnBeagiadican fo ERFYVAMANS IyfFatrighigr structure

and YRt ORI Brhe YRS éﬁﬁhﬁlapéndrﬁagﬁa{t%@laasb schamdglighr oni ¢
nmyocardi al ischema is the | eading cause of inpaired

nmy odtomgren bathlopkeat 3159 tegucs hgarhisrand ploog gregsurg @@H’é?wfafe

ndBEHEN Binfr&duBtion &ﬁhﬁm@uﬁﬁ dird-fieddiort bPABatA blocker should be
en reuated ptide, and free fatty acid) have a

deﬂfﬁggéfheq‘@l léaﬁs@veplp@ﬁ 1|s pgesgqﬁan early necrosis markers
( W %X%g?‘?ﬁg |d$§;| dde@to i’é‘{lf’“\{ltf%& gVekP}g@Q'v&%gksoe{s%l@ﬂaﬁd Patients must

ests are per orned he atient or the
berm(aiﬂtotedeforélyppf@nﬂlm fluighreteytiahagnd tmdyah%@a Hadyeofilese paigst,

th!g %sg t%o?rlgd below A *Ilnﬁﬂgle 'EE%%dﬁI E%?éa ﬁh,%@: %i}:iiﬁael}yé

ers of ectro f n € and 4

of Jifictinm treatoemt wdmemémIagradﬁaléhlémBIﬂ)ﬂ’-ySluéd@ahqmes in NP

W qlqchluartré{, ﬁrg%%%ggay be determ ned by measurenent of
(0] odi'um and pot assi um | on concentrati ons

in ser umZ Thi Baimenale of Gharepyt ent | y done usi ng ion

sel eACs,tSIIm\1/1%g ?ha?g rge?gl%g levels have been achieved, the patient would normally
be responsible for tracking daily weight and be asked to comply with an appropriate diet.
Some patients are allowed responsibility for their diuretics — for example, rapid weight
gain can then be offset by up-titrating the diuretic dose for a day or so. The diagnostic
would be used to:

i) detect the onset of decompensation

i) steer diuretics/water/salt to maintain a 'normal fluid balance'
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Exanpl es of Use The di agnostic kit can be used in a
renote care setting (e.g. the patient's hone, a

woensioegshone, etc). 1. Optim zati on of Ther appCU$2004/042153

Normal i ze the patient's fluid bal ance using diuretics.

BN | ep@biRle Wel datiémkshith@snuliber' Redeindite well-bsthglaBramse i s
returned to normal. |If adequate diuresis cannot be
achi eveRli3p¢f a single diuretic (e.g., a |loop

di ur@ahgds in FendEGAREN @éddécﬂ;}} e Widolud¥i®n BEAELRER ivhikifor Gre:
a thiazide diuretic reful nonitoring of renal

toferahla andningpe, am) ALK rr%ﬂbytpreha@mbamﬁ@lai effgsberctis kidpeyspiys agreed,
hdviVEl ?haf?ﬁﬁg{llb Q%dk' 808 el RG2S gq&re&%e mpaardé%ﬁmﬁg
ul al a 2

a safe nce. 1.2 I'ntroduction
inhibitpiin renAAGEcHpmansi i) by Backfprrayidengsr of galslrationdliroigh over-use of
dihgﬁ Sugh their vasodilatory effect. Patients are at a
‘risk of renal dysfunction and hypotension - this
has & p&iﬁlnt edeiving asyheiretid B3NPr(g. gamebetitidia s paytof theiptaatracht can

ren a t | on; Sa \V ul | Kk t.he
o el M BYGEAR B  rSpi L e
respdnsebﬂotan racu‘te s'&nt)l\dn aclronic ngatmemz(i e f toriebt aochradiecondition). In

paffirir b e AT N it B o s s R o aswipe the
P D et
ins o0 NP S e Pt oteran 1 P The daen, BN o gor e S not
affddtad D tadh@tigration of Dsya@Etic BNEN al ternative drugs should

be used (e.g., angiotensin Il receptor bl ocker (ARB)
and/ or hydral azine /isosorbide dinitrates). Effective

treat ments Wi | Irydc@smyleteréife taa,gﬁ,gdual fall in BNP.
Measurement of a G-FR marker wll identi Piy reduced

r end{of 5EP$ PRSicats, exXoisia BRI ARy escar dacHigpithy Howsvetitheat e
traiﬁilng g%nﬁy@ﬁlha ad caﬁbm?zed tetam@ H%ré}&‘:?tldﬁf The B&ide &Bh @akethe AS

sta bet a- bl ockers reduce the harnful effects of
patieBisdEniBg HaAENCao L PHOMIELY rﬁw@agéxs ﬁéi’él}“‘é‘ﬁié gl Qurgfionpé on

edeft8seNGRE tecBRE chifBPint BatieHMs QY& eRarhle Wi éidté: l’cﬂn%r and a

structure and furiction. There is an |n|t|a
deserpivn ofi thegaercisa e the dedemtan de conmeetpd torampsce |0f exermse

(ﬁxr nIP Llﬂ:ﬁ lﬁ? é %re?}cin’ﬁﬁ dnf %ﬁgre@&%{n%e?i?efcﬁ?/ 21{3 tﬁé g@&’e of egulgment

essure an refore need ca tion
up- tTracking ercxe@pe tintbealohom cofjunctive tvdthyhaekemenslod adtep] beart

fuggdloquu%glggﬁh q?arié% ? \{fﬂlé gﬁtgt land R E;&'ﬁxt chalg}g irl migingﬂker
0Se ne 0 bé Uup- rdted every-2-4 weeks as
cangirevide inthrmPadn eritosv walkthe patient is responding to the exercise training.
The device can provide instructions or reminders to the patient to exercise, as
well as query the patient with regards to signs and symptoms during and after exercise.
For example, if a patient's symptoms worsen after exercise, the device can suggest a
decrease in frequency or intensity of exercise, or alert a health care provider. If the
patient's health is improving with exercise, the device can suggest an increase in
frequency or intensity of exercise. A health care provider can obtain records of the

patient's exercise from the device.

Other embodiments are within the scope of the following claims.
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be nonitored for hypotension, fluid retention, and

bradychardia. If any of these persist, the dose should
wheoosoewwsed until tolerated and then increasedP@mabvn4/042153

nore gradually. Effective treatnent will result in a
wHAgdsat L ARNIEDII8; BNP. Sudden increases in BNP wil |

I ndi cate vol une overl oad. 2. Maintenance of Therapy

Assumi ng that target drug | evel s have been achi eved,

t heipat i £devivefetr shonitoringlchydido élezlﬁlsqompsii;ibg gddétestortcoafidiradyto

meggiﬁlz dpt Fag?pgt ‘@En dfrc?r%g %étlf egtaitlgvgf gfne;p fl rét bk bl?rParker 8elected from the
grduP TRRKEIND bf latrlyarlﬁéi lof teltSiehtridlanr *&ﬂum&overléadrormw’dml stretch, a
rapid weig gain.can then b o&%ﬁet g}/ tratllrg‘% ¢
gk oyl SN GrE & Pa CFFIGA SRR A TRt ©
infRMhFioR S MSRE dr@nerhih, LBk@EL of bRl RAGRE, Dinarker of electrolyte

deconpensation ii) st eer diuretics/water/salt to
balgagen eng %ﬂn%lfkefrﬂfls%ﬁ}‘mff?tﬁli‘t@nbal ance'iii) provide the

patient wth a 'nunber' to reinforce vveII-bel ng and

pronnte | ian Ch s in renal a
t he?int rrglb{% CSH?&"‘H&ﬂ%@ T CHAPT Iigc?rglsé’ € P n{]%ure(gﬁog)go‘gé{e
an@agi},utﬂonh@‘@%m an ACE inhibitor has a beneficial effect
on the kidneys. It is agreed, however, that GFR still
needs to be closely tracked to i) assess the inpact of
an ACE i Thd deviceof claint &os2, wheredn the deteatet i$ ¢gnfigared tampasure a
r.evid q;e 0 dehydratlon t hrough over-use of

f
le‘@?ﬁ@aestef’ "RPEF! ent receiving a syntheticBNP (e.g.,
neseriti de) as part of their treatnent can be

monit or egh, J&ﬁ;e%{ 9121{1]1?5 T hBNP e RR o REbRAIHERE RLEEALH ASmaRe
acute treat ent €., 1n response to an acute event)

grarp crﬂmmktmgmfca marbatqféqft vefiricglar velame pyeslpachorgnyqsaidial stretch, a

nd| tian

T

mﬂhrﬁihﬁlc(nt hmaﬂmamitammma a\lrriaﬂqemﬁralhal portidnom mafkeppibiplyte

baf%lnt he NPSf g norttel nclude N-BNP. N-BNP is

&% &t ?‘]ém LRI pati'ent' s BNP product i on,

and is not affected by adnministration of a synthetlc
BNP.s 3. Hagkidraxpofsfs §Lalhibd tlll:eoﬁrsﬁﬁﬁﬁarﬁé}tlhﬁﬁﬁé a
exerci se training 1’nmproves cardi ac health. However,

nattheettcrpgpideng r egi nen nust be cal i brat ed to avoi d
overexertion. The device can track the patient's
training i men, for exanple 2y recording t

h
freduency h%tg?}“@tﬂf sk W\‘ef@? dhedirg blompgker jsacgan ggr ¥t by

Ve'ilt}guﬂf‘%lﬁrﬂé oRSl08d bitlyodaRfial 8¥AHPAR indMdeha Hatifretié péPlide, and
description of the exercise, or the device can

they eecomhbiem@rérér is & markep pEled vertrieylarvolume WeleadERYOdER as
stidtch R bs 2 s%@&dqﬁ{‘rﬁlrétﬁ%%t‘ijdengs directly fromthe

plece of equi pment

7. The device of claim 4, wherein the first biomarker includes a natriuretic

peptide and the second biomarker is a marker of renal function.

8. The device of any of claims 1-7, wherein the marker of myocardial

apoptosis or injury includes a troponin, a urotensin, or a urotensin-related peptide.
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Tracki ng of exercise canbe done in conjunction wth
nmeasur enent of actual heart function using bi omarkers?
wo-o00585@Apl e, short- and | ong-term changes i n BCT/US2004/042153

bi omar ker can provide information on how well the

pat igent  irfe AQRROAGHYYF cladind NG, WKRER kfﬁ:&n&rk&loﬁhﬂgcar&me

devi ce can provide i nstructions or ren1nder§hé é@
isqhamiadneludes isshaiaimadified albpain, oxygenueguatsdRrerH 0&115 frge
fa%}?&% Roulif-15h GRRnER! ci)r PR R fidd ipBgtiRNd af ter

xerGi se. For exanple, if a patlent S synptons worsen
after exercise, the device can suggest a decrease in

fr equencrhgaevhdétof a@haﬂclaaﬁs wewmrﬁlﬁ ﬂlleQﬁarEérQifﬁnmehﬁabﬂ h
care ovi der | t he patlent S ealt 1S |
ingden Foseleiin Guscloeie oo DL adhrsienguistica VbR adibgion
mbIE&AUENGHrRL 1, i RORI1Y, 1ﬁfer1@1ﬁ<ﬁ*ﬁ 6! 1§@rlelfk11{19 ﬁhﬂeﬂetﬂ(ﬁf B, tumor
provi der can obtain records of cgﬁetl ent S exercise

neprosimnfactrs-adidhg ks CRINpEFODBID ewhatqh Qodsiell ogitthi n t he
scope of the follow ng clainms. WHAT IS CLAIMED I'S: 1. A
devi ce for nit r|n ardl ealt conpri sing.a.
cot 60t or 66 RIS 8B Ot Bk P edSETT PBA s
mﬁxﬁﬁkhgﬁqwm@mhﬁye| of a first blonarker sel ected from
the group consisting of: a marker of left ventricular
vol unme overload or nyocardial stretch, a marker of

myo clar di athe aaﬁ)@tcd ail}‘b‘oﬁlﬂai]inmjl Ui ywheaeimttrekearkafof rapaldomotion |

o i ema,. a i nfl anmati on, a mar ker of
ingly qyaﬁﬁnﬁﬁf a renal function, a marker of

el ectrol yte bal ance, and a marker of sodiumretention.

2. The d '%gw&rof%llﬂmlﬁmsﬁ%t@ﬁ&elﬁtﬁpﬁaﬁém oReifljsip! &Y

onflgure an out to
badhmemelwésmazrml or 2, wherein the detector is
configured to neasure a level of a second bi omarker.
4. The device of claim3, wherein the secondbi onarker
i s sl ectlde deviesmfeheofplaime 1ddnwhasein iy mgrkerpf sedine peteption

1nhﬁﬁ&n¥ﬁ£&&hﬁ#'ar vol ume overl oad or mnyocardi a
stretch; mar ker of nyocardi al apoptosis or injury, a

mar ker of myocardial ischem a, a marker of

i nf | gMmatieevies SFRRK6f cl&ins AN Mudther ok a giobe eal
function, a marker of electroiyte bal ance, and a

meastiiieg a wital sigaofithe PEiBht i on. 5. The device of any of
clains 1-4, mhereln the first bionarker i ncl udes a

natrj uretic peptide. Th ev f m 4,. wherein
t he ¥ r st1h6i d8 WGPy p Cl%imﬁg'lg %?ln%éeflfrd?/eelﬁf’?ﬁa% Iog
m¥RuHAEa Q¥Rht, @ AchrOte/RiRiaBIliH Eihedit fa0 § breafhthgire] ddasl a
natriuretic peptide, and the second biomarker i ﬁ
SR (GIPCTASHT. ANARKHEE A7 SRS PR PB S T o5 ogFem Of the patont.
nmyocardi al stretch and includes a second natriuretic

pept f7d €. The device of claim 1, further comprising a memory capable of storing the

results of a measurement of the level of the first biomarker.

18. The device of claim 17, wherein the device is configured to compare the

result of a measurement of the level of the first biomarker to a stored result.

19. The device of claim 18, wherein the memory is further capable of storing a

threshold value of the level of the first biomarker.
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7. The device of claim4, wherein the first biomarker
includes a natriuretic peptide and the second

whresmedesr is a nmarker of renal function. 8. TheT/Uts200€612153

of any of clainms 1-7, wherein the marker of nyocardia

apopio0Si SThe devidy difary bf‘@lﬁlﬁﬁqs 18, Wﬁe@@@ﬂie Wevide w&hﬁé}lﬁb@to
or a urotensin-rel ated pep tide. devi ce of of

compereie fesgt Oﬁlﬂfe?aévlﬁmeﬁ@f ﬁlﬁrlfé@} ofdhe ﬁ%‘aa%qk&r toj the ﬂwéwh(ald
vdie!l udes i schem a-nodi fi ed al bum n, oxygen-regul at ed
peptide (ORP150), free fatty acid, Nourin-1, a
urotensin, or a urotensin-rel ated peptide. 10. The
devime ofThaayiefofthbEaiks 37-20NeeRsi e HestBaskakeaGhcludes a
i nfl ammat.i on i ncludes E-selectin, P-selectin,

N3t EtCRIPHYR- ar  adhesi on nol ecul e- 1, vascul ar cel
adhesi on nol ecule- 1, Nourin-1, interleukin-| b,

i ntell ,N-6, i | in-10, t
necrBs; o adeire Sk af it e Histn BibTies Mponfpee o
inBin® the patidnt R0HlBE a trdatmenk pRinGhetiéh G 16k] dite Bifst Bloiaflr exceeds

ein the marker of anem a i ncl udes henogl obin
mSP“ﬁ%ﬂﬁgﬁﬁ? 12. The device of any of clains 1-11,
wherein the narker of renal function includes
cr eai?»l ni DI%E ge%%/cﬁl f' ?]lalms 113—22 vb}? 112 ?ﬁ ?\rflgf 1s? co¥1g1%lfred to

claifis 1 r Ker ance
furthed indest thapatent tKJobtailma m(ﬂserenhemuf e nmfkeantj/renﬁl foh@ionsvhen

1-13 erei.n the mark of, sodi.um retention includes
ST R S ST S e S
further conprising a probe for neasuring a vital sign
of the pay} ﬁ@%c of%n IPﬁaﬂg‘{b% &ﬁeré?wqe%w%?é d&ﬁ%%rééto
wherein the probe 1% capa of ‘measuri ng
mhasareta marker,of veana] fabcvtiqntvyheo fheHexat of theafimy blammrkeaemm the
ﬂm%%&dv Iood pressure, a tenperature, a blood oxygen
uration, or an el ectrocardi ogram of the patient.
17. The deV|ce of claim1, further conprising a nmenory
cap e e
I evz‘gl of Gl*:hﬁgéxﬂléérés}?laﬁlfﬂgn@?ﬁﬁ%ﬂc%ﬁgﬂ&n%&@@%fcge ;ayg{géc%‘n
reguits offhemedapnrethent.chepaitiont querycesafpatient édtrediononpar e t he
result of a neasurenment of the |evel of the first
bi omar ker to a stored result. 19. The device of claim

18, her dibp deviee ek S; frthes compiisingAndppg dsyice fos sprplying 2
.mamngnbgﬁﬁg&ng$¥ue of the level of the first
bi omar ker. 20 e device of any of clains
17-19,wherein the device is configured to conpare the
resud7t ofTha deResfcRimNE 0pL6, inherciremetievide it benfigufeitto provide

bi omarker to the threshol d val ue. The devi ce of
Lzegmaﬁ% Ingtucsign 1 jesponse fo ﬁ?éeﬁuﬁ? aff they mgAgrgmRent.

2 BHsP
i ncl udes a
28.  The device of claim 1, further comprising a communication port

configured to transmit a result of a measurement to a recipient.

29.  The device of claim 28, wherein the communication port is further

configured to receive information from the recipient.

30. A method of monitoring a patient comprising measuring in a sample taken

from a patient, a level of a first biomarker selected from the group consisting of: a marker
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natriuretic peptide. 22. The device of any of clains
17-21,wherein the device is configured to instruct the

wW@2a05066521 0 al ter a treatnent plan when the | eR€lr/US$004/042153
the first biomarker exceeds the threshold val ue. 23.

of 16 vEBY0uRe vellima Byerhd 6} id¥ardial steedch, Whekieh Bf hlyecdenl ce
is configured to further_instruct the patient to

apeBiogip AY HURe a SRy efardial fscheain, appakgrRf i flyAwptieR,a marker
of M&MRiat DRadkeVErerdf fubbifont 4 MtkePbrRAIREKBYe 1AREE IR b RRirker of
threshol d val ue. 24. The device of any of clains
sodipnpgtentigier ei n t he device is configured to neasure a
mar ker of renal function when the |level of the first

blonarker exc S the th hol d val ue. 25. The device
of ctaim @Pg Riglat ﬁ@?&f@%ﬂ&lpg Bioxitipgn output to fhe
patibsP! ayi ng the results of the neasurenent, a patient
query, or a patient instruction. 26. The devi ce of
claim 25, further conprising an input device for
suppyi nghamethsd ofclsini 39 @ 3pavieeih tigstpbiondarkerihéudes a
device of. .claim25 or 26, wherein the device is
naBPHetRFPES t 0 provi de a personalized patient
instruction in response to the results of the
measyr eﬁ%ﬂé me%%d o%r eG'S/ oqgl\é n?ses0°§2 ‘ﬁlr%' oJm i(‘j‘r J&ﬁ{pann the
conprising a cat'1on ‘port con & & t
meastes ldvel c:fftheaﬁrstﬂmmaﬂeermm thmh@ld veloe. p| ent 29. The
devi ce of claim 28, wherein the conmunication port is

further configured to receive information fromthe
r eci3gi entlhe gt od\ofmymﬁglams 390}% ﬁﬁﬂlﬁh@n@%m& ipgtgucting the

pa(ﬁgfmé gﬁtlaﬁ% Iﬁre%g\ﬁ%érﬁ 9 b Phafke e ofre e ect eﬁ{]wﬂé'n% Eevglat;fitﬁ'@ﬁrst

rst biomar fromt group
biomakesexiceeys ti threshpldriebieof | eft ventricul ar vol une
overload or nyocardial stretch, a marker of nyocardia
apoptosis or injury, a nmarker of nmyocardj al ischem a,
a mevker The mefptl ghiraial shims30ms [athepsonprisiemeasuRg & er

micer Gl fullBdnl v g 168 bthe Bfst &bﬁlg%péﬁ&@dsqﬁé ARGRold
and a marker of sodiumretention. . The met hod of

vaddeai m 30, further conprising prOV|d|ng an output to
the patient. 32. The method of claim30 or 31, wherein
the first_biomarker |ncludes a natriuretjc peptide

33. FPhe rhBe RGHod P 2Pt Glaimy 3 %Psﬁgélee@m%}lt&f@?asunng na

safPIh ke il Eﬁzﬂfﬁﬁtr h RGeldT8 s888 Yot e ¥edciddfl fréh enef drb
bi omarker to t hreshol d val ue. 34. The met hod o

coe%ﬁlsfengaefnasmsl@wsvj left yaniricaler gRinpe pegtiegd P‘n@YWé‘ilﬁ]rF&eiché‘
marker of myocardial apoptosis or injury, a marker of myocardial ischemia, a marker of
inflammation, a marker of anemia, a marker of renal function, a marker of electrolyte

balance, and a marker of sodium retention.

37.  The method of any of claims 30-36, wherein the first biomarker is a
marker of left ventricular volume overload or myocardial stretch and includes a

natriuretic peptide, and the second biomarker is a marker of renal function.

38.  The method of any of claims 30-37, further comprising recording the

measured level of the first biomarker.
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patient to obtain a neasurenent of a marker of rena

function when the | evel of the first biomarker exceeds
wao b@swpbmeeshol d val ue. 35. The nmethod of any of PCI/EB2984/042153

30-34, further conprising nmeasuring a nmarker of rena

funghi onTHORBHbY sf A@\b%uaﬁa{s 32% fﬁftl{e'i Eon‘pﬁE‘iﬁg hﬁasu%g eRdSvel

the threshol d val ue: cl arns
of 3 {8t bigroarkerat 2 @@Wmesam@ommrwmcpwe@n@mdéeveé kathe
h%FB&k A} LeNt, a level of a second bi omarker selected
e group consisting of: a marker of left
ventricul ar volume overload or nyocardial stretch, a

mar ker OfThé%%@& of &y o2PRRGIL, BfthéNEoMiphising d@%lﬁﬁﬁngof
nyocardi al ischem a, a marker of inflammation,

WhlK dte FBHons feHTBEInECfrore PR TS PSR AHECRISH With Hgart fiure
of electrolyte balance and a mar ker of sodi um
retentlo

wherdi n th%mF hP-%{ Q h\ﬁ ‘@né‘f‘ﬁgﬁ %’?ﬁ%}snasrgﬁsuﬂng a

wHiBHt! 4 heaktlrae, WEhBIRE ow@&ﬂ r@t@da Beathiv@fae,di Blbodpregteha and
i ncl udes_a natrluretlc pep tlde and the second

teBPRARFKk & PP OBy e FAEANIQ OF BWrRRCPGRFEPEGH ofdhe Pafigat
met hod of any of clainms 30-37, further conprising
recordin neaE red | evel of the first
bi orfdr ke ]§@ R NETBE8f any of clains 30-38
f ur tahedt caaiage iludthgisamsplk pbg aﬁdwﬁisealﬁhy,@ﬁhetdiﬁ theiffrsttassay

bi omar ker _at at er, orde
refneRban aergyelleR Sortriala S Asn Bab Bl sstohrh Barker
oﬂ]‘ﬁ}fdaﬁdlao hpoptoyis @f mﬁidr@,l afBarld o8 ﬂl.yoéawlﬁlheéheﬁﬂmfma&kﬁgﬁ
determ ni ng whether  the patient is sufferuﬁ m one

indammpmation, & yREE ISR E R Matkepofiriah fReley. g rOé elegfolyte

baldie, ¥k hfAfkeP bt RBNnOtetlich; BRI 30- 40, further conprising
neasurlng a weight, a heart rate, vari ability of heart

rat é dealcarnéhﬁmgﬁgiewawéconégw%@dnw@w@ o tht biomarker

rebEPLA BY Hle@ssaf Dl 00d oxygen saturation, or an
el'ectrocardi ogram of the patient. 42. A health care

kit conprising: a test cartridge including a sanple

por t43and Tae kit bBElaiaseR WhersinelicedeRict e dnifighie ta pFAite an output to
recogni zes a marker of |eft ventricular volune

2 BRfERt oad or nyocardi al stretch, a marker of nyocardi al
apoptosis or injury, a marker of nyocardial ischenia

a ker .of . infl.a i ,_A_m k er
o s o! TRG i PR or2 e it s o o TS0 e
reaogﬂi%kemaﬂifer Sfielit uentrieilae Roluma oveived ar d@\bca:rélal mkdhda ngrkar
etect.or confjgured to gga re a

ol RLFPOPEEIh Y yLRE! HY Gy SsehoR Ryl

inGh@matidhy a mafler 6f dheinle otkemarker df Sodigifreghitién.t 0 provi de
an out put to

45,  The kit of claim 44, wherein the antibody recognizes a natriuretic peptide.

46.  The kit of any of claims 42-45, further comprising a second test cartridge
including a sample port and a second assay, wherein the second assay recognizes a
marker of left ventricular volume overload or myocardial stretch, a marker of myocardial
apoptosis or injury, a marker of myocardial ischemia, a marker of inflammation, a marker
of anemia, a marker of renal function, a marker of electrolyte balance, or a marker of

sodium retention.
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a patient. 44. The kit of claim42 or 43, wherein the
first assay includes an anti body that recogni zes a
worerokee066f | eft ventricul ar vol unme overl oad orPCT/US2004/042153
myocardi al stretch, a marker of myocardial apoptosis
or ki ur%elétdf%iﬂ@fcmﬁqsmz%awﬁér@in thS e a@sayanaaaésaﬁ
of inflammation, a marker of anem. a, or mar ker %f
antilondy tht Feeemvre amarkes of Tefaeptriculay velyme Paremad gy eeriialne
str@t?ﬁ aMﬂer ro?ﬁ@%'r&ﬁ%p%t@ﬁ& 51 it Lu%‘ laGnRRRIF B ocABial iEERmMI, b
of clainms 42 er conprising a second
maﬂeqpf mﬂpmmaﬁge ajmeley af Wnaa,% Aphaskes of sodimgreiendierond
assay, wherein the second assay recogni zes a narker of
left ventricul ar vol une qgverl ocar di
st r 88 ch, T ey obHmpdearar ﬁ?f%%ﬁ e reomcbsspy,
anﬂﬁfd&%at féfcoéﬂfié@ amliritetit p6 a, a marker of
ammation, a marker of anenmia, a marker of rena
function, a narker of electrolyte balance, or a nmarker
of g9di uThd gt @Mini 0Ncldiths 42h4S, htredf thamgond assdyaincindes an
42-46, wherein the secaond .as i ncl udes an anti body
M@h%@*?%&ﬁ@ﬁ?§§§S%”Hé?%@?“@fpﬂg “ventricul ar vol une
overload or nyocardial stretch, a marker of nyocardia
apopf osi ur r
=POR 05! S Wb P AR Pl RS B SR,
marRérlo@ renalf fus@idhum r et ent i on. 48. The kitofany ofclains
42-47, wherein the first assay includes an anti body
that recognizes a natriuretic peptide. 49. The kit of
any of clains 42-48, wherein the second assay i ncl udes
an anti body that recogni zes a second natriuretic
peptide. 50. The kit of any of clains 42-49, wherein
the second assay recogni zes a marker of rena
function.
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