METHOD OF TREATI NG DYSPNEA ASSCCI ATED W TH ACUTE HEART
FAI LURE RELATED APPLI CATI ONS [ 0001] Thi s application
WO 1He6Shenef it under 35 U. S.C. 119(e) of U. SPCT/US2009/044249

Provi sional Patent Application Nos. 61/164,333, filed

March 27, 2009, 61/201, 240, filed Decenber 8, 2008,

61/ 190, 545, filed August 28, 2008, and 61/127, 889,

filed May 16, 2008, all of which are incorporated

. ot hed .

METHELEOR e KRGS Y P ARSI CERL DY IcBrk mEART FAILURE

to nethods for treating deconpensation in hunman

subj ects afflict edREALAREBARRLIGABIONS Ut e

deconpensated heart failure. The methods descri bed

her &i I [ fi o« €1,a%} N, CRAMND
[0001][ OO%F aiglﬁdtagx ggﬁ%eg%fﬁngg%@#)s.(g.rlqggzeﬂ toté B’%Clﬁ 0 scbrllal Patent
ApplicdacroNpe s dibé 3 3 hdded Maadhl AT; 20QOADHE) |, 241 Gifgald3cesibex 8, 2008,

e eneous, g p o |.sorde hat typicall )
o190 B RSB s HEwl  LEEME e My YRR oY whighare
incorpb@tedNete@nhy riféteicatih CHed enfiRty ﬁ)l(al'lrﬁht?ose@. patient who

presents with shortness of breat rom an exacer bation

of congestive heart failure would fall within the

group of AHF patients. HoWEeP  the di agnosi s of AHF

can be difficult and the optimal treatnent renains
[0002]po0Thy priednit AREIoEES Rilites fohisetiidd ToFaMAE 8Ampehisatifit & human

. condition and its association with major norbidity and

subjeciggffligier pxjth symptams qfiaguie dpesnpspsatesihsant figjlure. e bherapihods described
herein REQJY Mbdiflstdifnlofdfa@f @ clear definition of the

di sease. The term "acute deconpensated heart failure"

broadly represents new or worseni ng synptons or signs

of dyspnea, fatigue orBAAK&GROQHND | ead to hospital

adm ssi on or unschedul ed nedi cal care. These synptons
[0003]ar e Acutadicart ExturaiAtH)an acieldedoyipaesated hsah fatlgreofA DR tencompasses

tricular nct i . Acute. heart,failure" is
o nete S EHebllb o A 2l WAl b S rratyedema
(fluid reearidn)faad lfatigge Rorcexpmblee@patitint Who prepentowithsisdrdess dhreath from
rt failure.a r.evi ous rmal function, This is

h d I
an exaggXbiipp Sl retEeE G dEE faN oWl 1| WUiba S 2rPYP plah HE Mptents

Howe W {thOdihg fRRGIMH RN R RUIE M PR B?tiﬁylnwa% remMRfSpoorly
frequently, AFIF occurs in patients with previously

definegdespise thsthegh prywdence phthisoipadiiae aadits {ss9aiatisinivaithomajor morbidity
and méH ‘rﬁﬂt ofHeC(%i\gﬁHﬁilgs ?ﬁrduﬂdﬁg NGRThYS Ehe@ftlli tlfe%clk%rf% cqe c'i:gﬁnition of
pati‘ents 0 present w th an exacer bat I on- of syn‘pf Ofre
the disease siThneraf'teie decpmperodted hearefadltiiel broatilgbepredeyits(ndM @rvorsening
a

T T
medicA &l TheR sbmpathstite oniteAPRNY 8h OhdR@ly fndlw@Edn@H gofiléFt ventricular
functiorrJlr I‘"oArcutg:lB“e:arEJ ??atillureen’tisS so(nielfli%%ts I<ié:)f[|]nae|d)a's thoeronts)eet otf I's]}?m;r)t?)rsnlél Iotr signs of heart
failure in a patient with no prior history of heart failure and previously normal function. This is
an uncommon cause of AHF, particularly in patients without concomitant acute coronary
syndromes. More frequently, AHF occurs in patients with previously established myocardial
dysfunction (systolic or diastolic) such as in congestive heart failure (CHF) patients who present
with an exacerbation of symptoms or signs after a period of relative stability (Allen and

O'Connor, CMAJ 176(6):797-805, 2007). Consequently, AHF can result without prior history of



of anatom c causes in prior CHF patients (structural).

Thus, AHF can be a functional and/or a structural
waele@eassso [ 0004] The identification of the acuP@&r/uS2009/044249

triggers for the deconpensation, as well as

noni nvasi ve characterization of cardiac filling

pressures and cardiac output is central to nmanagenent.

Diuretics, vasodilators, continuous posi t ive airway

CHF, BE 88sed bR a%ﬁﬂlobﬁb%‘cﬂ@%?&ﬁ ofigi 1pSr15rS@QF%? 16% uncﬁﬂui}) or be the result

synpt ons. However here are no age
of anaggraic |cayses inf psfor Qe patieats I(mmmaﬂ) AHIE]SI/NHF chtab@a h&eflonal and/or a
struct&rQP §é n large prospective random zed clinical
tria to provide significant inprovenents in
internmedi ate-termclinical outconmes. [0005] AHF is the

[0004 hgihe lqlﬁmQﬁcaj@Qtolfyhel'wstpItm@erﬂﬁmfﬁi‘dle(‘mn;fﬂn@e@iﬂ)ﬁsés%ell as noninvasive
i care and Medi caid

t
Chara%&g ni s?‘gcé‘fqo%" ﬂﬁ}&%ﬁ%@éﬁ?ﬁ? §2/5@F OHPHEIscRRl fhBardgemenn

Dluretlinss\msb(alaltciratcbﬁﬂﬁjopebos‘{tﬁ@ran&fﬁg pF&SLﬁ@%ﬁH fndd rbﬁe@tcbrpgﬁc‘_ sed to
levi hi Q Si ><It{rmnt hs are as hi percent V]
alleviale intoms r Have ey thefe éred]@mgeﬁé ﬁ@rsenttlwawlqbé:rfoem tr(eﬁtm’ent of AHF

that hdvB ®8h sﬂ’n@tvh?i?ltﬁrg\é"p}d%p%‘% Xﬁ’l’&lFmH%@ ﬁm%ﬁ%rlaﬁseﬁé 'p\?ogmf?e%gné%c"ant

11 or IV sy ns) . nerally, non-a
lmprowe@t%nnntwgwedm tenntCIIalIcalhmB:pnteal i zation, sub-optimal
treatment before re-adm ssion, and patient

[0005]”0%@{113& i G € Ql%gt'__é ?tw ffos lttal%ggl%nfotn F%iéz{gpg%{] %c%%dfr}g to the Center

readm ssi on rate rcen
for Medjcarpsind M@dicasqmpmmmameﬁ erIFaedmLmsg f@ﬂmbﬁacmaﬁ/&lermlmon

hospltﬁlz&% at | L,on, [ nw[ ﬁ’ tr ]eat nment. at the initial
Consul St YBR AN FHosRlalizalipns Mith esiy mopihs gechs highwas Bifiycrsreent.
The anﬁhalaﬁqnaﬂ?f}aﬁampfdael{e@mﬁy%%fc@xt @&%h&@%@vler@@\%ﬂ NgLvOp(Q@]Heart

A @AHFWastradltlonally viewed as a
SSOC‘%%%’b pssH@r Y srmeteEmsYy v enser! Wak@r-ageetseine mdxcalrmird dfring the initial

hospntéli@ﬁ'ﬂicrn' GuH- %ﬁm(*r\@eatméﬁf bERGE kO Rdmls %on g B g e%ha(?{glompliance contribute

under st oo be assocl at ed \Nl
strongly de thedighosadrsetion mite. &1ftab¢rcaﬂ1©f WnEﬁgﬂtfﬁﬂﬁhs&Q&I}F{ﬂ &ympbms

before Mﬁrqisglhﬁl ﬁeicgg/% g) alt%g%??g%g?el r}lgnt @hgllle E@I{ gl?qtogg@tgg&]vgﬁg their

health mwpﬂwm&EMCBxﬁddj@t&DnH&zraawﬁéraﬁﬁ@(w :697-1(28, 1@@%
accunul ation of fluid within the lung's interstitial

and S resul ting fromacutely el evated
LR e i MR R TR T R (h e W
retenticxctd Byt vévidricul&REV) BY Fddckivn, 1A|§|Exo§/aar'soElJn§9rstBB§§oe[Q:t s&tiated with
elevated left ventricular filli ng pressures an nd

neurohgrmasglactigitondSehrisy FhﬂdnJﬁyNéumlandvow®aMMemml(&b 577-585,
1999). d*ﬁn&l@atb@gﬂov\é ed% %I'nﬁwl\% dﬁé/rﬁ% 8t Ig F ch%'r a e&%F%&é@e development of

dysfuncti on, i t10hal
dyspneg aftsﬁ@P@@yvlthéhmhpaisacclomdmmyof&hmbwhdltb@ﬁuﬁgs MiterMtala¥ 8nd alveolar

oaces RGN Wit L BEELEN DA B SLY O condiLLons of )
More smceﬁcatlgdﬂrbﬂ Icimzﬂa‘f p’reﬁbapad di@fayedves g@n@éﬁeﬁ&nnﬁg pr8sshRE and dyspnea
ence OCF heaIrI di sease, includi ng severe

without RAEORAEY dogrt. T8 maLmanpyly denisval oentdulmpeptionsdiongli
dysfunciaf, \S@l\/&r\eltlﬁ(ﬁl‘ﬂ 8dditional cardiac pathology, such as coronary artery disease or

valve abnormalities. In addition, a variety of conditions or events can cause cardiogenic

pulmonary edema due to an elevated pulmonary capillary wedge pressure in the absence of heart



di sease. [0007] Hospital adm ssions for AHF have
i ncreased during the past few decades and are
Wee@paetsed to continue to increase in the futuPET/USIARY/044249
is usual ly diagnosed and managed based on tradition
rather than evidence. In order to reduce the costs
associated with this disorder and optin ze patient
out cones, new approaches and better treatnment options
|
sy BCRBRGIA! 1 DRI B AR DS, HEAN LRSI By e v
diseasgng f| uid retention. Continuous infusions of |oop
diuretic therapy rather than bolusddosing may enhance
ffi Luretic nce.
O enbl AR LSRR AenE (led] AbB ™ FTIShRE ona are

projectadde gentinge & mcrehde io i fotusg. AHF it alindiagasedlarid rﬁKna@@d based on
negat i ve

tradm@r; gamle:% gﬂg %@@grﬁc‘!\?f \} appdle% rle&)l{Cﬁ él?etr cogig é\fss%kmtpmms disorder and

optxml(zet estiant butd@nmﬁéwhﬁdo&yiesﬁﬁd%%)teﬂt&%ﬂnén@ opstRdld e%gé?ﬁxél Diuretic
har macol ogi cal rel oad and afterl

therapy 58%%‘%% th%‘ﬂt' a@enbier éYWPfPE‘a{F ¢fiprapulmoiaty norgestroLdnd fluid
retentib®. CemEHubEinfiRTon BPRBp Wiutrétlcrtﬁﬁhﬁ}l 1%91%? htaﬁ) Vt)lrtllg 8 ‘f@ér‘%ﬁ? enhance
nitrate therapy (MBride et
efficagyend pedyee Htﬁttea@!jmfstllsremt@sataems(iamholemm and phosphodlesterase—
roved r rvation
s B SOE BT AT Y00, PLETSHEALA
potent@hfod inegatigy el ﬁvmtrh@/hl)lmhlt ﬁcxr%@@ﬁ?fATR@@t @ (n\é‘é’l'trMH@ {n%g{@ted by
atl en
Scios) B SR 0uPpE inB L Abirrar g ol e paanehodat ek Eoyskadbut besed

car

on clinfic@ft tripdtvigsHcs smlﬂdjbeAt*éEerv&?ﬂb?Qiogeeﬁ/ﬁh RRtantd RAHENhYus mtrate
s the patient's henpdynam c status to determ ne
therapy, gﬁ&]ﬁ‘é SHi @/ pBPFYs  VEReRsesainuscepivs laptagoristaandsadesosine receptor

antagoﬂﬁts%rfm%%mypr@\%%q Il Q:sér(/atg Hubd Oggress;ve dH’gE%%@I égnetegl.,

has a bal anced fl ul evel yper
Currens Cagdigloke Redews Hdpe6t 2008).y) , and perfusion is assessed
by determining if the patient IS cold cool /| ukewar m

[0008] or qume(zﬂ@?)elqﬁ’gt S%to nE/)IIOOI N g’glncitée)é 49 g\évﬁﬁ%lé ggq?rtg{ﬁtc pler(t)’g\rlmance

gspect

and heiprsbhmdbs tredimenti ;gznsfoof)atmﬁt’skwt&ﬁAHF diCatepnetsOfust Ble§YRtIS eassess
P Ure in th i nt er nal JU ul ar vei n, positive

the patieh qyn?lﬂﬁlﬂaéllls tﬂ 58‘]?”9’@? MHoluge|ag Peréwtatafs cYelame status is

determaﬁd b§2 ﬁ@s@@trfgslf (HeaaBbnt ks wasdMyebd hadd bhRRcIMTRE l%@gl y(g%pervolemla

q spnea, orthopnea, and paroxysnal noct ur na
hypovq 'ﬁo‘HueWQJﬁm'&\v&ﬁpwgelvbgﬂ%p@&ﬁld@es prsedsed boedietatmmhg if the patient

is cold tch#luQéwaﬁfﬁ’t”bls\%hM(Ha H#ﬁ&qrfthg\setr Fadip rt%{)lgst ¥ normal,

arterial blood gas iver 1 uncti
respectiyglynt By idgics of esngsticel mdtldescbxf dgrﬁ;gifaﬁﬂc veﬁlrndlstéaﬁbﬁ elevated

s 25 809 TS - 0P SBE B ot o,
ascites,@hd naitklesi(redely, el adelfe Saptdis MBEped, dHhoffeat LRASRBR smal
nocturnapd)%pnea Qn addition, various tests can be performed at the time of admission
including chest radiographs, arterial blood gas levels, liver function tests, hematologic tests,
electrocardiograms, and basic metabolic profile. The findings on physical examination and the
results of assays of serum levels of natriuretic peptides can be used to guide treatment in patients

with acute decompensated heart failure. Brain natriuretic peptide or B-type natriuretic peptide



wi th acute deconpensated heart failure. Brain
natriuretic peptide or B-type natriuretic peptide(BNP)

WO 2009240662 ed nmai nly fromthe ventricul ar myocarPdi/ug0091044249
response to elevations in enddiastolic pressure and
ventricul ar vol ume expansi on. The nmeasurenent of BNP
can aid in diagnosis of CHF as AHF, and BNP | evel s can
al so be used to assess clinical status and the

(BNPgisfseeieicd entesis 0t hBSEANEAS ﬂ%éamhrﬂﬂa%g@née { e%é\{agcrms in end-

acut e deconpensation (Al bert” et
diastqljg pegssura e venfricubey volzmm}ey(palfsmoQ]heWHakLEemerglmlfBII\H’adah aid in

diaenddd e real of chronic heart

lagn é’@i‘lj?lgﬁ ﬁg%‘glg:é?re@]\l% |%}1S| can g bE BF‘Ftd a%seis(fllalcalp?ﬂtés and the

effectwemrss of theraples gtriag agac&nﬁssh«ih fof eaite d’&@h@kﬂsaﬁ&@ﬁ(m@rpé‘y] eisical
AHF

g patients afflicted with here
Cbnaﬁ%me m&§A4eﬁcﬁgﬁglng awar eness of the conpl ex

|nterplay that occurs between the heart and kidneys
[0009hm) nyhipasipeitat aivdncdsaant béenirhddesn tk@%ea?MQﬁchx%ﬂMeQxft failure
mamie c-é ditional, therapeutics used to treat th

PACES mwaﬁf%'ﬂl%t%@wr}éﬁf yhh ppiémwtstroteaies @xtrqaemnely
deconfpensatddqiatianidlind@ Hénts B

treatng%f 0 %long@%% HDF & g%&pgﬁﬁéﬁgﬁsgggﬁgggaaﬂ'mgammg
awarepess Pt By camalex ieterplaydbaitocdirs bétoser the aemr ms&@etyh hrfiong patients

ith h@ﬁ@ﬁa ] I FE D E 0010]

i e S e 3 £ Sl P Foeseor e it pign
populaj@n@am signidicaslyadticateed fundtion asdibe, Mas @ a&&gld@%robtlmal

il yre ( ministering.relaxin. The number of
weaume B opb s S iobe R EATE B A 1 Ao ie b preaine darlesise
amha$aﬂhsheaﬁy rise and the cost associated with caring

for this population of patients is staggering. Thus, a
proach is needed and the dlsclosure

new t her '
addr esse@ﬁ{e{ﬁ]lt SﬁwﬁéRYoQ@ RREERRRED EMBODEMENKS osur e
is that the admnistration of relaxin results in a

[0010]b aI a he patsorne dRelobiat bRV idel fletHos Y(ﬁ" %%lrgg%ngl‘%"l{)ﬁs %5@&’&9@ &4l acute

d ggnd|€|ons associ ated with AHF fTrom
ecmnagP@F iazg{ange(A§H§mﬁdmt"“‘%e‘m§m]e'@ﬁm8Td:lanumeetmafmnmmhed

adm155ﬁi’6ns%lu§tdi‘ﬁ\lliﬁé r§l'éil%ﬁ @ytlnﬁ%ﬂﬁlls a}@cﬁlr he 5k |(§I Al ﬁghg,l %?t‘ﬂisscw%th\glth

TEQUI red and the nunber or
caring fqy this gg}ptflatmmf |pyt1¢n@31115| seggerﬁugotﬂhesr aaléwanéramu@fapﬁrbﬁh is needed

and thepclj ?c?gsrﬂl}e %d?e%g QIS needfS hat éﬁ!%g%§ \Ehlf ﬂlsglggfrlggt?%%;ﬁgr ed

SHOWS

admmlatdal@nﬁ ralaxig rds&lwlhlaﬂia&némadllaf@ﬁ BlalpreV@htibrelsYiagnosed with
neficial effect on redu0|ng acut §

condi R B AT FHB K e FigWDRoAs e i @n ot
maintaibied al DREHS-sRiOML 618 shefe EJSS%I%P& i at reét‘? Feq}sang?h rhun% ancsd

vasodi lation in a specific patient t1on
duratiog of hespiak Yigininsienifcansyordysas athaheraddaritzespeni ﬁres@aﬂ diyclosure

is that Wi QIhEt? (hﬁﬂ?sft rld (Iro 6)%{]2::&? . g&snﬁtegﬁ \Zetn%n \%ﬁ 0114 By aq(?vehss drug

aspect sure ’provi
reactiopso R YaHeieart relaxm is shown to have a beneficial effect on reducing acute

decompensation without causing ADRs. Thus, the present disclosure provides a treatment that
leads to balanced vasodilation in a specific patient population that suffers from acute

decompensation and is specifically suited to benefit from relaxin treatment.



deconpensation events including selecting a hunman
subject with acute cardi ac deconpensati on, wherein the
waeaispaetsshas a vascul ature and the vascul at ur ePETEES2009/044249
rel axin receptors. The method further includes
adm ni stering to the subject a pharnmaceutical _
formul ation including pharmaceutically active relaxin
in an anount effective to reduce acute cardi ac
[0011glec oOpempadtioftheldisclRBre PrdNi &Gt RHnSY Sy r{g L chifi€ardi ¢
relaxjn receptors in the vasculature o ubjec
decompensatiop ﬁ?jeflthmﬁl&rialﬂéé'@ctmsadmnmwub]nct \ﬂiﬂeaommrcdrdmc decompensa‘uon
wherdie @ @Plﬁ@@t‘?l‘éé QUaSEQlQ up&irgll{g %ascfﬁﬁ re 6%1%&3{0%?%%; zlﬁ @ethod

i ncl udi'ng but not
ﬁnﬂwfp@h@e@mtnmaammg@amdBdgaammhmmhmhﬁwaﬂﬂﬂnﬂaﬁ&1QGMdm

h bj ect suffers
pharn#al?%{?n%gllfét\ctlv% 568%?(31? E‘,ngon?agnl?qqlg? t%f'fec'flg%m]lél(ri{%g |a§l;ip Jﬁaréwgdggp@@pensatlon In
the subj&cltﬁydalmhag e etdldetect 61 B ivaRslAfre Bhﬁﬁe gﬁlﬁgét REllifng in

for exanple, synthetic or reconbi nant relaxi
balancg? VQSC%H%’% pidiacidpeqmpessationsan be dyd 1 2agoné et morerauses,
includ@ipebue AAth &N, @ur&h@ﬁn&ia@ %&?&1’1 L{ cﬂ)\?e)xglload '3 Hl Ljaﬁrglg&mla and
rel axin. In another enbodi nent, axin
cardiag ggchemig. In pnoksrbodinaeritehe blnbaudsulb}a:nt suffes fm 60Ut6vd’§3ular failure.
human relaxin. In a further enbodinent, relaxin is

[0012Fynmﬁ1tth3en%lo e%q{?'ﬁﬁﬂgxg aclallllt%% forrne1I Fgwanglee c?sm(a%lre Gap Le, for

pharnaceutlc Ive rel axi
exampdgy @yrghqtlcmmermb’lrraﬁalteEldmth hpl&r@bﬁuﬂ&ﬂ@%ﬁ@@\te relaxin agonist. In
nt hetic reconbi nant human rel axi n
one erﬁ&rdirﬂg%ng}()fﬁlegésglﬁ)s F re aﬁlndﬁg{léma Il‘ﬂ%}ﬁ{l Bfanto r embodiment, relaxin

is H2 llingwl relamine In Yérensthby @sBodisert: ! 8RR Wh sy W:I%SB | £ 4 further
el axin. In another enbodi ment, the su ject 1s

embOdt"nggt rg[fxw 1§ AYIPRALS 1op FoF AP DN anaElaxinnor A phayedceatiotip effective
t

M ik AP P S o e

or recoé‘éhﬁ“%‘é W islaxineeradlaxio agbrsts Uibpecembduinernbf ehentisehRireothe

subJecldl% LEREERith s? B&ﬁ: nﬂl ragilﬂgllrgyl}otlﬁ? tplgngﬁptame);ubject is treated

I ntravenous anéous
with resembunmguamy raavdnviraydt afahdteh0dinMdat, ehesSRBRL{ is ¢@htbd with a

; eutical formulation of relaxin or relaxin
pharm e R e T prrir oRet gt he subjesed forhembiec rough
numbeﬂﬁﬁﬂfﬂ:rehﬂoﬁteﬁ ARGEdiRg b@lRYim#Od Ioom%ggtglowé/ ksgbaftar?é pél

per day. As such, relaxin is a n1n|s

‘““amLESB“HaHé» Sgglw}géle'tly ayl \ag inhglagien. nMarmspaclﬁearllymlwhmmetatcalon
formulé}fonrcmré]éphﬂ opfelzfxr @f@éﬁ%@b&n b]e atd&ré th e (/) me SH%ggjﬁg]rm ?rﬁ&nanrt] ina

subjects hat wou enefit

range ofjakeut d8 (e E009qugAtd of spbjestehotly wietght pe:ruib@ A@Elﬁiihaﬁ‘elaxm is
i ncl udi ng but not limted to,

nts
wcmini {0 TPRRSRLA R0 & BTl s hesn it e el et 1 o
500 ngfmlow, and renal insufficiency, wherein these events

are often associated with readm ssion to the hospital.
scl osure, these acute

di
[0013] In 19iKarS SnJ[BjeC{SQErt]tWO%Yd bel?lgﬁt flrom the methods of the disclosure usually present
with acute cardiac decompensation events, including but not limited to, dyspnea, hypertension,
arrhythmia, reduced renal blood flow, and renal insufficiency, wherein these events are often

associated with readmission to the hospital. In one embodiment of the disclosure, these acute

cardiac decompensation events are pathophysiological in nature. Most commonly, such events



cardi ac deconpensati on events are pathophysi ol ogi ca
in nature. Mdst commonly, such eventsare associ ated
wowndaob/1esed e deconpensat ed heart fail ure (AHF) . PCTIUSI069/044249
enbodi nent, the human subject suffers from acute
vascul ar failure. In another enbodi nent, the acute
cardi ac deconpensation is intermttent. In an
alternative enbodi nent, the acute cardi ac
are asSREAEPRNE aut®fedo ' g[ 0
t he déﬁjgcl osur e p?lg\gll:fgagg hgarﬁ?ea@'gl]e ]Afﬁﬁ ?rgg § e%’%% Al fthe human
SUbJe‘Ezi\"@?régowémémr|f@hlrgsb1@®pﬁﬂtceejnwdurhem,cuht ecute cardiac

decont{RABE SRt r AHF net hod udes _
e na s Purene (oo At e Al pel B i decompensaton
is chrefégonpensat i on, wherein the subject has a vascul ature

and the vascul ature has relaxin receptors, and
0014 Urtﬂﬁﬁ e to th phar maceuti ca
[ ; ther gﬁﬁﬁdcfﬁ%ed‘?‘“q ﬁeal?fﬂ%é@ H&@P% 913‘5%&“%@0% Fadiap
deconmenqalham Awodated Q\aﬂhlayutefdf:@ﬁﬁpeﬂﬁtéﬂe@ﬁ it 1AQ QI BY Th%%éi‘l’l‘dﬁncludes
n1n|®%ered in an apount effective to reduce t

selecting ﬁ%@mc",‘ﬁ? e Wd@@ﬁh‘ﬁéﬁ@&c|dswmwn§%@nswbqr@@tthwbmhfms Rg
vasculaturd 1Rl thelasilatuF B REIRLIS e
usulg ect, resulﬁlng in Baf%ﬁggﬂ ?ggggH%g%#gﬁm%?ﬁgtoﬂmsumeda

pharmacgu Fadcforﬁé’é%’f?ﬁéﬁfé%%lngaph%lahcebécaﬂlu@mﬁ rataylrmr@hmamn&ally
ur ohor nonal

effectiG@HIBIn addifs. uﬁél nk?yé %tel‘édrﬂq gn @og}t eﬁ@fthvﬁ‘l tg redypythe acute

i mbal ance, Tl UI over car
cardla@ dec@impensation arthasubjevt by'l bindnigad tffé&ﬁlhmn&&%pﬂibbﬁﬁﬂ@he%&b@&@&hre of
fr cute ul ar_fail [ 0015] The
e suhe PR AR SRR bR TSl omompertacn bague o any
one orammé eawsed, thchalinben @ ApEnsadd @ rhe@?o?l‘éﬁh@{a?gnt‘ﬂlgnlae afid Sverload,
di ﬁpﬁpensated heart failure (AHF), including
cardiac,ar niagsan rf:@rdéa(;f is¢hemiat Ingpe mb@ﬁmem@ thedwman subject suffers from
acute yabandrasiae i cal |y active synthetic human rel axin or
pharnaceutically effective rel axin agonist to a human
SUbt in an anDunt in a range of about 10 to 1000
[0015] 5 e discl Qs emymmsm mptépd Qlﬁlyeatlag] elcm:@mrdxaul ng
decombaﬁat%msmc%éda\mtﬁgcu%/ (?Jcm% %Eﬂe? ﬂearr ?aa}ug‘:IA mc u 12}; to

achi eve an anel i oration I acu

adminigied pgrp Ensatation windringydds rphhmdilcﬂglcbllu)t adliot syrthdtic@@ndag relaxin or
' bl ood

L A e L
10 to 180Mhpgikgrendubjdohibrdyacs st ipeiaddyy akf Joﬁﬁﬁdlﬁgth'é%Hﬁﬂlﬁra%B? gOer a period
fnnmﬁﬁﬁn i St t%ﬁreof is adm ni stered at about

0 & teye pm aehi At NG @eve cardiag ﬂscompem@ltlngbmms mvludmg

but notadingitddes, d%[ﬁfeﬁ rﬂﬁgnmgdérmmla @ier e&r&& f bG8k th and renal

effective relaxin or an agoni st

insufficigney ninsener psefered erpbedimen, p@rmwutlcaﬂS@ffﬂ‘gNeg‘éldﬁm or Iﬁl &gomst
f as a reduced

thereof%ﬂlﬁ{sgﬁ‘%agd? gzlré}}l(f ?C%t gvafll c%e ﬁsug\§ é’hf%urgﬁal}cﬁlﬂtr?té)élé of 10 ng/ml.
In anotlg@\pequrabmlﬁ)duaelm p&mrﬂmmﬁpsﬁ‘édtﬂlﬁ réERbSark £golhh;?thereof is
admnm%clgrga & abO{l'[I fy t%rz]lgout%8?tg}ﬂg/day Il“ll?g agelflllr{)?e?tlosr’lun?ajtyer%gnl?egt 125(2{1;2’15 a
reduced number of acute cardiac decompensation events and/or less severe acute cardiac
decompensation events in the subject. In one embodiment, the human subject suffers from acute

vascular failure.



vascul ar failure.[0016] Still, another aspect of the

di scl osure provides a nethod of treating acute
woelemompeasat ed heart failure (AHF) in a human BCDUSIDI/044249

who al so suffers fromrenal insufficiency. This nethod

i ncl udes selecting a human subject with synptons of

acute cardi ac deconpensation and renal insufficiency,

wherein the subject has a systemc and rena

[0016y 25 CSt1 1R biGtRerGORRE bSthBGisEIBbAX bid TELhRd
further |nc?ug&? ad n1nPster|h v?%??ﬁ%ﬂgﬁ(ﬁggﬁngamne

decowafmglf@g{re f@lﬁﬁhm@thumn@glmmt|v§10r¥g50|$hﬁfeMmutm@lahiu)fﬁmency.
This A&hbY ﬁcfu@&lzsas)éle@tu?g &b e%{ ﬁﬁas rXptg%agg ettclél\éeteqag(ﬁlmg%(plcgmpensatlon

agonl st, wherelm relaxin
and re@Plﬁde@(HP@yt whereil tbfwajdcehﬁpit S@Btﬁmid‘bnﬂh&laﬂi yadceRivee @Mbrising

ageul at.ur f th ect, resultin
relax%ﬁ{& 8I\eéd%?)§80 def{"%beﬁ in ?\Hise @%@ﬁﬁ%ﬂlﬂ sugﬁ@ aphagpaceutical
formutaulbp ecrhplsslflé ﬁl’iﬁmﬁcfdﬂﬁta’i@thbﬁvé/@ﬁ&m SHphhhdckiitRally @ﬁectlve relaxin

a g ac eco nsatlon can be due to any one or nor
gonisk, V&'%%@“ rd B HgsBstuakastion pyrbindingtte therrel@mhgqemmnln the

teniio B AASBIasdull r ;
syste Clar % Rig S?(S:heériri”g o@‘dﬁeslugggj g%t?ﬂﬁ%ﬁm %}pg‘é@a{%‘& iia‘tlon n& We
embodimept, te h Hiep Aekicct yfifess fremsicote vamutalnyetllmm ar hercﬁdhl&&fécompensatlon

can bl ®RF a m{%q)rfn#oqgv u@gsd mcpu%mga ug 80 Itg,d{fpﬁeoélgfwa{ inbalance,

are co er asSocCl
fluid qvhxéoddosqydmahrrh)hh)habhr)d, catdige ﬁﬂbhﬁ&tTHB?éxﬁb}é@t thif $UBRF from

o GBS Bl oL et LMD ST ESLTE L

wheremahcdi; t6as RREMHRhIyOR A& (Le! &
)ag; in C|rculaeﬂﬁg Ie3§%% gfth%Q %gﬁéitﬁn“%%naﬁ

N"tab%{s §SybigRt mayeefiacs gxpatieseing larascienls diaia naptina pobtide
(BNP)”Wh'cllcﬁttlémg r@‘)'é%gt Sehd %;u'té’]%a% Qc%‘]ﬁ&n SUb eCt ﬂ%ﬂ%ulrjml cr(])gnbmatlon

sel ecting a human su gur o
W“haﬂ#ﬁ%ﬁamb@NMWmegéwnbwﬁBB§UbJect has a vasculature and
t he vascul ature has relaxin receptors. The nethod

[0017]f ur Sthel J&Pééﬂ‘%@ﬁ?&}s&}'ﬁs‘c?orshr% rtv‘?g%gﬁﬁ%ﬁg §hodhlating endothelin

p ar maceut at1on whi‘c
ina hup]aapnlgg@,umcloéilngyela@tmg\aéluhﬁlhaxbjBctwltlﬁﬁxa{u?@ﬁ)ﬂﬂbﬂaq? ahbaance,

rel ax on n apount effective to
whereif f”(cfusq"e’lefﬁ‘as ﬁeva?cap%‘ff%ﬁ#aﬁ*e Vﬁ%&ﬁaﬁ% aas Rlax pareeapisjre cthegyethod
furtherbinaiallen gdininididrengrie kxsubjct@CsRERLS ulidhl ¥ u)éﬂ%ﬁ Wh%%& uds
h t he. ng ject, resulting in balanced vasodil ation
P arma&ﬁ\é“cé BeliviveRxinoR ehasienytisalbj alfertiva ik msagbnishinac utreunt

cffectined ¢atudé thfeaibhﬂéﬁgrm({nggl%la aeemqbesﬂbﬁ%yl{;y }Fm{il %tg :i]c? é‘ﬁ relaxin

contenpl ates a net ho reduci ng
receptogs g he practlature (wﬁthms@yqq’ptr@n’smgﬁn bajattoed Qwodilzﬁtbn In one

bod thod | sel ecting a human

embo gﬁ%ﬁect MA{ﬁﬁggﬂf%hggggmé%“ﬂ% HS@FFon wherei n the
subj ect has a vascul ature and the vascul ature has

[0018] r | Bhe disdlesoepuiche, coatndlpblthmmnéth(&f ofitgddcthgthertB1PHACH athuman

patient Wh% %8%%5 of acutg Qdrdlc %ecompensatlon This method includes selecting a
human subject with acute cardiac decompensation, wherein the subject has a vasculature and the
vasculature has relaxin receptors, and administering to the subject a pharmaceutical formulation
including pharmaceutically active relaxin or pharmaceutically effective relaxin agonist. The

relaxin is administered in an amount effective to reduce the acute cardiac decompensation in the



i ncl udi ng pharmaceutically active relaxin or
phar maceutically effective relaxin agonist. The
WO 2008540859 s admi ni stered in an anmount effecti VECT/US2009/044249
reduce the acute cardi ac deconpensation in thesubject
by binding to the relaxin receptors in the vascul ature
of the subject, thereby resulting in reduced | evels of
brain natriuretic peptide (BNP). The reduced | evels of
subje@Ny biRiin
J . Ims?k i ?ﬁ%rt{i’g?éﬂxﬁekéﬁtﬁg ?rgllgE @%ﬁ%ﬂtu%egpﬁle% y]gct qﬁereby resulting in
reducedhgyels af braipglagriuséticRptide GBNRDe Tthe redadertiedels af lBiNHQan be physically
S |n vascul ar re
meas L R pRUP RsOol BEHEH Plot Bkl corEra b ersraticierss of

BNP arh dut)td rghoed cordodirksa tfoltuwing b eddutort il & asc@fl kdsisthce. The
duché& | axin ndln to rela in receptors that are found on
reduclicn BaSGHTAr ATistalst fiin G4rh oHe tor B tlarcsd vatodiiaian. whish ke result of

relax1eﬁbﬂd1gﬁ'elﬁélax1ﬁﬁ’& BFBRat SHPIBRd oS SHhRh
vascul ar fallurgllst 0619] 8Ene?ally, ?uéﬁgg%ggghﬁr%ml

vasculafte. 5l qng epbpdimeat, rbie¢tonffen fioheacstenjaeatia failure.
occurs through activation of specific relaxin
[0019] €C &RneFally SHE hevasall T8nLE0% AR LdR8m 10
partlcula¥ LGR7 and LGRS receptors gﬁgﬁggﬂkék¥w§wmsoumm
throughrachvagientof éP%ifr?d“ﬁhgmoqupmrasuCh apthed GRI andi IIGRY edesidrs. In

r P ct f nitric
pric R0 1 OGO IR el B SIS0 Pl St
agonisThheein Blezhinding piagefsitie: predepibobSnigiEodi@c@l®Avith RIRatih

he vascul ature whi ch i ncl udes

beland Y St Bl RSP bt st el tsue of

the vagsipp@at wolichtilEludisSeitaaidraad BémaVidefadTet hod of reduci ng
acute cardi ac deconpensation events, including
ject with acute cardiac

el I ng, a human ] .
[0020](51 yr?&;%‘h"g%etr PghFet R’/mé? g’ HoPreyldp e methad ofredueing hateipasdiac
decon‘?eﬁaﬁ&ﬁe%ﬂﬁciﬁbﬁﬁM@%el@@ﬁlgrﬂlﬁﬁn@u%}g& {ho{lc%te cEFcﬁacn(Fecompensatlon

urther includes adm nisterin
whereigihe sHbissLibas@araseuwatingland i@waﬁm@tm ihagrepixar reaepeers.i Thd mythod
furth ut i cal | ffec ive re
urheRELIE A AR Al A U REEM Rt Bt el ac
pharmmtmble ﬁlsa‘tﬂ r@hanrtphemmamt&alﬂy Wechwélﬁﬁld)@q &gi’)ntshﬁ] an amount

rs in the vascul at f the subject,
oot S s R Pl B kb el PP e e pisinandhe eln
receptcrreiranhe madcalaaaerbfths bejed reuiddian %Hl*ﬁh&@tvas?&illgt?oﬁ Qherein the relaxin
d in a serun1concentrat|on of relaxin of equaﬁ or

is a m{j‘l‘sé%{F fo the, strbiegh 80,8 18 MAtAIN 2 STHIE eancertitipu pf tebaxin of equal or
greater tR& 44663 A n'Tﬁé f%re{th thhel n\%ltﬁigpécﬁ]i?fus%rlgh?r MRS ljt | gal

formul ati on i ncludi ng pharnmaceuti §§ in
pharm@eutmqbqu@gggpm mlqdylgaﬂth‘MCﬁMe:aﬂg ha)Memelanﬁ ok ﬁharmﬁc@ﬁcally
effecmae'@fémn lgf:lwa}{% ?P]tr e%%lc'ltgvee tg(l:‘cl:'%g %cfaqrtleg?%éxw gecloﬁlgensatxon in the

deconpertsation in ect
subjectrbe/ bxding fogtbe ptlo4is receptbda én thaS/@&tluaﬁLUé ef Ot stib)ect SIS in balanced
al.anced .vasodi |l ati on, wherein the

u
vasodifaf 3 e, I P B Hestibjeeisp as i maintagn a serum

concentraiidi &irBlaRinSE Gl 6PHEABE that hidt 06 né/ﬁh ﬁﬁfoﬂ\e%fmb%g%t e human

ater than about 10 ng/m . In one e
subJect%HﬁIErﬁ from acute vascular failure. J



subj ect suffers fromacute vascular failure.[0021]
Still, another aspect of the disclosure provides
WO 200as40sf or use in the treatnment of acute carPCHUS2009/044249
deconpensati on. The acute cardi ac deconpensation is
commonl y associated with acute deconpensated heart
failure (AHF). The nethod includes selecting a human
subject with acute cardiac deconpensation, wherein the
[002 1? uIbJa it?l L aE@@g f'SPtlhgg HE ]%SL?‘E grotw s rrﬁ DS u#ogtrulls'lc%gl tF%fcff%lélent of acute
cardlampmpemtpinamhaaaué tardiac tiedompleadatiomis d@ﬁinhtdﬂlﬁ@socnated with acute

har na eutlc [ arnmaceut i cal
decorlited eyt (AREbGlieeb b ngEaRisoun o hman saiebt with acut
cardidtWEBEn SenbatRAL wﬁé&fefn&ﬁ@s@ﬁé@ﬂhﬁ%@a@cﬂaﬂ% h@thef\@bdui€re has relaxin

Rel axin or a relaxin agonist is adnmnistered in an
recepigip i fusiheie admipisteringrte hecubietie phermaceetigalifogmulation including
o RTINS L of ErRUSLEEN AT % Qb 1
embodigwnt, thefynian spaﬂearso’é”drS\famo@hutea‘taswiar faihee. caeldxlacor a relaxm agonist
nore cause

is adnglﬁls eI 19821%%{11?)9%0 tlvrﬁ tf)é%dUF%the é\}? 8ﬁr8|,aﬁtsiﬁ%ﬂm1:?eﬂﬁaé oaﬁb@e subject

by bm‘dmg ud tﬁlalleldxﬁﬂtfécept‘(&ﬁ ¢H e vavct ik Oo1 the swpétt, GaduttindGn balanced
schem,a. The disclosure al so contenpﬂates relaxin for
vasodifgigor. *}eéa{?&crfgcgenﬁnéat@arcav he deRelOcH BNS &t NBRs caysehtiacluding but
not lihR&RR] nelléhoth sl %Hzﬂ@ncﬁ: Uit 8VerfAG %M&Sﬁﬁﬁrﬁﬁ@‘dna chffac
use in treating acute econpensated heart "t ail
lscherpmHﬁf)heudwc@swe ﬁCQMW@’@tCSM@H@f@@!S@M!ﬁ@r@g‘acgmqaeh'racl
y; relaxin for use in nodul ating
dea”%£% g%&ﬁﬂ§n a human subject; and relaxin for use in
redu0|ng mortality risk in a human patient with
[0022§ y nptherdsschfsureduttker casamzassed ecdwmn émsa¢ ingreatisg aiuscdissmgensated
heart ﬂ%{l% (ReHSl{)ng %g%l 'g‘rpgutbhe% W S(gleso sufgeés frgr% rgr}az 1%@&%56%@; relaxin for use

in modelamrgmtalsﬂnbhm in aEM&i‘iﬁnSsubj'Ebte alﬁEExtelmd] fon adeUil @sdusidl @edrialg @k in a
acut e cardi ac deconpensati on,

h“maM%tfeé W“F ﬁl@“@amwg femerdiag deconipghsatien axfhisqupied herein,

vascul ature has relaxin receptors; and adm ni stering

[0023] 0 tAwvtisatlpRet ofdhPHisdlFRGEHON 18d a fefhid loREddQ&ing AGIidI8HrligC
phar maceutically active relaxin in an anpunt effective

decontl%?ﬂ%ﬁélaﬁ E¥enkt uthe reether ieludescsiep@tmsalyrem suRicehwits ppfieerdiac
deconméngﬂtlﬂg' Wik rdif tﬁe@%bfe@tl 13 h N adcBRARL AHBthk Fadll %tu\f@ﬁgsqb ﬁ;(ilﬁrrgceptors

of the subject. In this nmethod, treatnent axin
and a¢raigistariagitorthg su@dmtnh@ma@ﬁutac@moemnlanm mcluclmg@h‘p!mattlcohhy active

relaxﬁYrFemeﬁn u@l?g f&\glvg f refilice a%@t% ca a%%ecoltl%ng'a 10 |¥§1e sul%ect by binding
% h I acC

axi n treatnment. e ac e car
to the d@mon‘p@aﬁtatsl in theewasnil Sude e thedabjetutin eriemadbd,| tielinie@ with relaxin
) i d
et g PR S O it s Lot on o 1T G5,
days fféin 3flf¥t §SicRRin tAAGReH OThd KR é&kdﬂlﬁce&éc&%perﬁ@% &RFits include, but are
I ntravenous nitroglycerin, and an incidence of

not litgdsta dy srpemezie bpdy Weight dup o esiratienbBvigedength eihospital stay,
likelil®Bl bERSsPitATrE-alimBR0E hewl ¥} 1oop diuretics, need for intravenous nitroglycerin,

and an incidence of worsening heart failure. In one embodiment, the patients are treated with
relaxin for 48 hours. In another embodiment, the patients are treated with relaxin for 24 hours.

In yet another embodiment, the patients are treated with relaxin for 12 hours. In still another



relaxin for 48 hours. In another enbodi nent, the
patients are treated with relaxin for 24 hours. In yet
war@vhewsenbodi ment, the patients are treated RET/0S2009/044249
relaxin for 12 hours. In still anotherenbodi nent, the
patients are treated with relaxin for 6 hours. The
effects of relaxin can be neasured at any tine point,
for exanple, at 1 day, 2 days, 3 days, 4 days, 5 days,
embodmdAYY e phtidAY sre téatg@mh ’relg i8S hoﬁlgsodjiéseiffegtl g?ejfask’in cla% be
days. 13 days. 14 days of Tater Of
meas eny Guie @nim@cfmrmqatnplen eﬂ ladiyn?2 idsysadldaysi ¢ Ueysesl dafs, 6ot 7 days,

/ da r rre nbodj ment, relaxin is
8 days gwgﬁgépgéﬁdxéﬂag%g?ﬁ3§OE£§Bfkg9%%§°rFWranother
preferred enbodi nent, relaxin is adm nistered at about

[002435 e gy g d ellnbodimatlth alaxi Sfaﬂfnﬁrﬁder%ﬂ’@ﬂzﬂioﬂﬁm mc%/kg/day In one
m.ni, stered at, about 40 ntg

prfert b5 FUPH B BRI A SORME AT KE4e Bl S deEpratired

embodiihe@pRUxirHe a0 d&td @tyabohtrBSQH /KBl rlﬁfa%tﬁgrq)r%fsrred embodiment,
enbodi nent, relaxin is adninistered at about

relaxxrh;ééﬂqggyl%gyd af) ghonlftH rﬁ%/kgﬁl@f dn rae@{h@r]m@fdrrndecmbommhtaxnetaxm is
adminisfer@apd R4S nﬁ%/k%eda?bwg oﬁ%r ﬁpegér}%% %e%dl ent 2 aép 1%‘%d6ndplstered

preferred enb 1%BXi R Te adm nr Sterd
at abo@(jOm@l/l@dz’dfayn anathampotftreed gmiefdaneme delrinds administered at about 55

e at a out 65 ntg/ kg/ day.
meg/b @l ke AT bR T sl e et bpegke day
In another mbfeuted Zﬁhba@g{ekgmwn isl QL8 at SYoRf & ﬁqegk%/day In another
relaxin iis adm ni stered at abou

preferrﬁ%@lﬁg@f BSYL ralaxin s dptisteied perhont’ Gmpelke/dent In apethasgiraferred
embodirferAdRlaRinSt §4R%; s@érecﬁgi%ﬂg tgl@ Wgﬂgdwandtﬁer dﬁ%rtredr gmbodiment,

preferred enbodi nent, Faxin mmsta
relameSa%g‘ﬁ%ﬂﬂ@)ﬂbomtrﬂoawmaypﬂeﬁwh@qbrénﬂmﬂerIMment relaxin is

admmlrst%l'eg%lt ﬁbd#g 8§Wg)§%§ ; | anol he%jl gr% chred e gn@ggegg ég@%/m &opdpgnistered

at abouz 000 nmg//kggi/a;d aRelaﬂlnana}?aﬂﬁ)lﬂel adalihiyteRtfaBg Hbsage 6£IPBSIN00
i.ncluges reco or synthetic H human rel axin,

e s AR AT ) S1ChideraosmBiasigs A shelsrH phuman

relaxiny BR ihafan t@G€6F H3 hBm@Ne 1R Eb el £dn SR BB her L& ‘fl‘ﬁ( bik
I's adm. nistered to the subject so as to maintalin

preferredemprdimpierelaxan is @ﬁmuﬁst@rb@mthq s»bm@t At as [@hmgintain a serum
concenﬁgﬂm%ﬂ ﬁg/élprmé nl%&elﬂ L lﬁb(llap of &t regxm can be administered

adm ni stere ntrave aneOUS|
intravepeyistya suhsgtaheusly, lmbﬂusw@n@ kl}blmgua\l/lb/a)r Iviahﬁlheﬂlzttloﬂn In bt preferred
r ceuti

f d t ha
embod B B P R REH ETE P LT Gedaieiyag mupusnsusyy The
relaxin Feieptodd % bétivaRd@Ro0gistha bidapldfYahad ahd [nRHEB HuSre not limited to,
f relaxin and include, but are not limted
LRGT mdi%?%lé erend (iR 4239 he hindingmdirelpa to rhneelbxnnmcngtoafmggers
the prof@tid% loPnfu® $>t1§e aeh axhith Fegffl?soik%'él% m%e!'dl\gg(?drllﬁtl {wfhe relaxin receptors

production of nitric oxi ch resu
are locajed, Aprcexamplgs ortiihe amiooth. nukhle trsslea)f ithre vasodgtier s ar e
| ocated, for exanple, on the snooth nuscle tissue of

[0025] t hef%gyz@sléhlaal%rl ug,[aﬁ%hﬂ&e RERSE Potr t%lagr{%aocsalflﬁq 8\{asc§1ar condition

s a net or treatln a car
compn@@g}drpctmlmstermg to a human subject a pharmaceutlcally active H2 relaxin in an amount

effective to treat the cardiovascular condition, wherein the cardiovascular condition is diagnosed

based on the presence of two or more of the group consisting of dyspnea at rest or with minimal

10



conprising: adm nistering to a human subject a

phar maceutically active H2 relaxin in an anpunt
we@bdoeasicy®e to treat the cardiovascul ar condi tiPCT/US2009/044249

wherei n the cardi ovascul ar condition is diagnosed

based on the presence of two or nore of the group

consi sting of dyspnea at rest or with m ni mal exertion,

pul nonary congestion on chest X-ray, and elevated

exem&afﬁﬁln%rﬁr &n%@s@r‘bh gﬁ chﬁ% rsa%[%ﬁ%ie@atfgtaérlﬁlre?tﬁ%%ptpd%ﬁtviggsﬁgrain
natrlugqﬁrg @gptmgr(BQIP) &0 (pgAm:[L ovIsl'S qpuid-BiN Poo Ikl 0t p i L. SIna6he @ mbodiments,
the canﬁgagcou:lﬁ Vc\:no (?f%‘???da tp%gygfaflpﬁr?ngr y %v%&rr) rﬁéigptg;xgr?sg%?’sp%tea at rest

or with arigiesl &xaufti@n) ach@sinoNary @¥ngektlorSEHEheQTReAL MRRESe ertnggdlments the
car dj vascular condition is acute heart failure and

CarleVF]Sé:u PGItgRgE acuiopgsrt failure prdhthe sverpr messtcompriag dy;;pnea at rest or
with nithiddTRkerB€ ahil ORvatéthtSl ey %qmg?etv fén%?ﬂll n%gg%& c ggem_de (BNP) >

Ievelsr%braln natriuretic p I de
350 p RR-BNP 200100 gemill]. Th sorsoerebatitnonts rtbentﬁdlot/eh;emar condition

is acut@ %regjt @a\{lﬂf‘ecéﬁld %e t% oq' ntldrg QOA‘ﬁrl%f;ﬁg{?g/‘qEYg{f’té’ggﬁoh %Erghgsg %érgy and
elevated malyuratlrdpemltld&’/ &tveld [lﬁl‘amrnatrhﬁ!&tlccpepﬁcﬂﬁ iBher)>e358)l pp/h P rot%‘NFT Jpro- -BNP

atri t| C pe pg/ nL or NT-pro-B
> 140G gL Fpgofne ir e%‘ﬁeslgl\@“ertﬁ abe wihirsur s gorg @prognant female
In sonfelpd¢ feéd érﬁbcﬁiuﬂ'@ﬂt? R suBjRORREYNBIE bibE Ssurd &F
preferred embodi nent's, Jthe ;U j ect hdgﬁg §§stzﬁﬁﬂﬁabmn]25
mmHgy| 50d pressure of at | east about 125 mrHg. [0026] In
addition, the present disclosure provides a nmethod for
0026]t ' €3 Adu3tichy BRILAAER R s lure. .
[ ]t n‘ﬁ)rl <i ggﬁ/ gfn ﬁl o e?(%snge%?%\ytﬁés% rﬁgatﬁsff I;'?r%at[ a%/spnea associated
with a?}lﬁ%t ??ﬁtcféultrﬁ,c@rﬂpylsmgt gminiZering|taihnmiam Slﬂﬂec‘amphm’tnaceutlcally active
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B GRS EENE + BesomgeRbadiments, H’érmf‘élwﬁ firgher semprdseisplgeting the
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admmr@t@tég%lnﬁn&%t 24 QQS%UFSel\Xﬁ?% Iy dtﬁ’eré?l Pw ta%rérer's_ﬁdrplélllsgg{echover 48
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hours. jIg sergerembedimentd, tbe HR rd8xih Mchnmblereslmn B 0&hol® HfiSsion rate in
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g/ day, or at about 30 ay.

bout. .100
is statls§18 %g‘ﬂgﬁﬂ“ trr%g éuurg #éer Itrgcmtéetmé ﬁe@tmegg@ﬁm@d%g treatment wrthout
H2 relaxtr2bi BY hdudd Af¥er SHeWMsdtioF 80 nRht &@%stto ﬁétg{entf_ﬁ?hout r%laxm or

of treat ment conpared to treat rel axi
at 6, 12;and P4 heyrsradtenthe erlselt hitreatment colfnpaneéai plecebo C hmmreeaﬂnﬁoﬂrments

the redttrcrt%ﬁtrmﬂ% c\M ltatgt F'% k) i and 24102

ter t nonse of tFe4 %%H?kg ‘%Fﬁ@“t “ngfgb@lapﬁdxmt4
times theotveatemiyd dieaerehs or at least about 7 times the duration of treatment. In some
embodiments, the methods further comprise reducing the body weight of the subject by at least
about 0.5 kg over a 14-day period compared to treatment without H2 relaxin, or at least about 1

kg over a 14-day period compared to treatment without H2 relaxin. In some embodiments, the
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the reduction in dyspnea lasts for at |east about
twice the duration of treatnent, at |east about 4
WaQ 20ves4deb®e duration of treatnent, or at |east BODUS209/044249
times the duration of treatnment. In some enbodi nents,
the met hods further conprise reducing the body wei ght
of the subject by at |east about 0.5 kg over a 14-day
period conpared to treatnment without H2 rel axi n or at
subjeé k ne!
e it o PYB s & A A RELAS EBA b Sreatinine
clearanpe iy fh¢ eange pBabogh3 toyabbwiFdi miethin. ﬂm&lﬁnﬂﬁ)ﬁlmffntst, tiesRethods

bj e s.a creat.inine clearance in
furthet?gglg }é%gi@é&g ]jngatE 6—%§%rl§cl%o c%&hltor-?fg)omjall&ﬂlonlqg the ect compared to
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eco ted heart failure without H2 rel axin.
about 1 B 35E BF B PLtaHeoe eerpeal doen G0 adgart faurcor rend
insuffic RAOS Birbdlcb & B htqgasfjé’t%ﬁ P00 R §0n{eaénllwdg‘g%st E@qﬁ}th?ds comprise

i nsuffici encl%/ i s reduced by at | east
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in,the ran
B ARG 2y o PR e
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o L R F b SR TR PO B SR e 150
day ristedtirdivivadcrr deHdh E%Qt:dlfé@(ﬂrpjﬂﬁtelgast Bbduf ?@%”@rpgor&f erﬁ&}dﬁxﬁents the

h g% ensated heart failure w thout H2 rel axin.
metho E&“@WF‘F%E? lé‘?fﬁ%ﬂ’ier}@ﬂidﬂ righef aiB@uél%Womlstk obthe Subject

e QuARAL RO, 0%
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cardi ovascul ar

In somgg%gélgrge%'ﬁs‘él@%g}e%egxm i5a (?rgéésltergcg%t&p mitwenqtﬁ l%faﬂgn rate less than

about Mtugﬂ{g?idaytmd tltleZOl’-‘fE:tthH of hlicdRe moet@n@ris fe@u&e%%t llagsttaIB@ut 50%.

bsolélof all -cause nortality of the subject

In some preferr ments, the subject is a male or a nonpregnant female. In some

preferred embodiments, the subject has a systolic blood pressure of at least about 125 mmHg.
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conpared to treatnent of acute deconpensated heart
failure without H2 relaxin. In sone preferred
wepdodiwsent s, the 180-day risk of all-cause noPCHUB1099/044249

is reduced by at |east about 25% In sonme enbodi nents,

the H2 relaxin is adm nistered at an intravenous

infusion rate | ess than about 250 ny/kg/day and the

180-day risk of all-cause nortality is reduced by at

eas nent s :
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f at t ,ab 125 0027] .Th
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ischergia, {n sore embodinenty, the tethed farthes Fermprises Sﬁlmﬁmaﬂmhman subject
havm?fdglﬁﬁﬂéé Xs%o&ﬁ’teﬂ W%@utgﬁ§wﬂ§@n§a?edtﬂggﬂ Sfé’iplkeegéd’ aLle Ysr &l Mndicia of

subj ect has dyspnea associ ate
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h IEa g 40% In sqone enbodi nents of the nethod, the
the mef ?ﬁs & freqtingigiarie e e onditing deg Ha refaxie is admirisiered dor at least 24

or 48 BSIRQ dinRBther érnﬁo(fﬁHQitetﬁE H'qulaﬁnsﬁ/ SdShlster néoﬁloogllgﬂ%g {“g‘ﬁ%]wn yet

of at |east about nm Hg. In sone e
anothgriggbadimeod the Ha r@?uibl_]l escldmus steedat dryinfusjumiraedn themange of about

10 o DR BB Il 7R B crdiy BB i it et

is admlimstsedat aninodiamend mﬁmfontrbte 1mﬂteh@£§efdf fbdut @84ub/R@/day to about

vascul ar, con on, relaxin is
250 “%{g%? P aF oSt e'ag C’l@&%& thﬁﬁ%frelazﬁgl inadipwistqred girfgtipegvenous
mfusncﬁﬂi’@&dh Iﬂ’EH Yangd dT@ibbid 3|Ofﬂgﬁég|/d31y|t§ al%élrtnl m ﬁé/Eg@Qy OM%t zﬂ{%ther
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embo@&ﬁ‘i‘tnﬁ@t}gﬂélﬂm@tls agminiptaied @rﬁmr"@tfaé/eilWStlmfesmlamlndhe aabguof about
30 pg/&@/dﬁ@r}/ l‘ﬁgloﬁi)@én;bgﬂlmﬂwoﬁ %g:%?ﬁé& g‘éeds%é{ect Hhs %egé)n%an Petqll}lrmg

ment of t
hosplt%@t?mlﬁ?ﬂ sinesped patferagd dnmtodawento ts subjeutss @ matedrer iodpteBSant female.

range of about 10 ng/kg/day to about 250 ny/kg/day. In
[0028]%’“et T#E Qrsbl%gurg ﬂpﬁgl #;E%P}dm 5 thH? foretF]e%i< ﬂ%a@z%%ggn@gér%%tgaseart

. an | ntravenous usl on ra
failure3@rmpyiskyt daydenbfyirpoiubkoOwityAduyd daympbitai@hea0REINRY b)
assessing the orthopnea status in the subject; ¢) selecting an initial dosage of a pharmaceutically
active H2 relaxin based upon the orthopnea status in the patient; and d) administering the dosage

to the subject. In some embodiments of the method, the selected initial dosage is higher in the
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enbodi nent, the H2 relaxin is adm nistered at an
intravenous infusion rate in the range of about 30
worgiokgdway. |1 n some enbodi ments of the method, PETES2009/044249
subj ect has dyspnea requiring hospitalization. In sone
preferred enbodi nents, the subject is a male or a
nonpregnant fermale. [0028] The discl osure further
provi des a nethod for treating acute deconpensgted
a,.Su
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absence of orthopnea. In sone enbodi nents, the
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has acgfe c@pommmeéb@uﬁfaﬂ@ﬁ anairiipft {e@ﬁﬁ:@]ar Eleetich fBarh oS aurleast 20%. In

t hod f spne
T M T
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blood atesstugasﬁ at 2% abpnt 2S5 rhm ng enadothed éhttdinight,IheFubjdcDisTOHRy
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mpai T BRI Fitod Ao P 3601r 1 S ABOUINAoNh & Biraense of about 35

to aboeﬁ'ﬂj()dLmﬁﬂt $n SfotHeh embBdiRRAs o ftthemsubd Qﬁé HP3Sadn Ilsecfd%mlstered for at
ventricular ejectjon fraction of at |east about
least 2t o7 8 ol B capther eRodiisb éhe HA rakaimristadmenistered \@M¢rl4§ hours.

In yet hifbtdr Qﬁ(bo@nﬁpﬁgg 'tl{EE[[ﬁ ﬁ:lzixl"l‘la %Hml ﬁtgreb e dWi lRﬁ% fo%r}gtlg?{ne thg rihge of

sonme enb OlnenS as a Ssys
about H} pgkglday ofabgut Q@a@fkgé;iaguﬂn ﬁ.eZEnmthmrl—dg]boHnn@nd{ﬁetaxm is

admmﬁ{ép%ﬂdt gﬁr}ltt ave(t:]nous ll’{l%bgl(%ﬁlté'lte 1a6r erglflgehégbgp&tglr()é%ﬂfg/{;awéo about

250 ugtkgddayario @eﬂ aﬁothbﬁerﬁl&mjmerﬁf Habﬂzk}lm #Sdinigteret tat £iPinfrh{diblk
the nethod, the H2 relaxin is

h
infusiog G LEging o grouo0 pefietdapsp Grounth hthdant i yeanother
embodan€it 187 r S0P di AR Mistelcd &t Wmfr@%‘?%bsnmfﬁloﬂqme %&%Eéfgg of about

over 48 hours. In yet another enbodi nent,
30 ne/kgdfiayy i In sprge gahpdimsater thel mathodm fuireusingise stdecing thetd-day risk of

death Jr"ilé}gﬁ%l ﬁgtm%f tHD ugg/ {gfnﬂ?%yedtt tr% %%Et 09t6acutn% (gépqangatedl heart

er enbo
failure Wlthout H2 relaxin. In some embodiments, the 60 day rlsk of death or rehospitalization is

reduced by at least 50%. In some embodiments of the method, the subject has dyspnea requiring
hospitalization. In some embodiments, the methods further comprise reducing the

hospitalization length of stay by at least one day compared to treatment of acute decompensated
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adm ni stered at an intravenous infusion rate in the
range of about 10 ng/ kg/day to about 250 ng/kg/day. In
wQ edvamesher enbodi ment, H2 relaxin i s adm ni SPEF/E82089/044249
an intravenous infusion rate in the range of about 30
ng/ kg/ day to about 100 ng/ kg/day. In yet another
enbodi nent, H2 relaxin is adm nistered at an
i ntravenous infusion rate in the range of about 30
n the ods
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sbout 4. dhGotthén Ologlient ShEh Betath i he SEGRb B N AT SRS fusion
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f@i
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by at [kt plehua£0%. Ih sors©prefeeret @ahiboainiests, thbeubi&®isdanalk iof K nifipregnant
cardi ovascul ar death is reduced by at |east about 5&

femalg. " some enbodi nents of the method, the H2 relaxin is
adm ni stered at an intravenous infusion rate |ess than

[0030 b 0 Uthe 200108t K@ HEa Proditids b ARt o ddatih §<Iﬁ1t9fiecompensat7e8 9eart

cardi gvascul ar death is reduced by at | east about
failure, orapyisangs gh selFFhsasubleplavitbairadscpmperated bearphailers and a systolic

blood P?egéi@é Bt 1St I]E%inqqgg bh$ B) Qhml Jterfhgqg %e%[é]tegtlal ;;%rrgiceutxcally

he subj ect conpared to tTeatnent
active §Bcrslapians an edroeffectiveith prdocenint vspital M ryeeingtiemt fdilre in the

subjecﬁnﬂtsla e eﬁ{B’BQ% rl)tf’th nﬁgthg‘(? Qhe it %g%nt% ],é gg/galﬁeﬁ thw&referred

raltylsr uce I'eas
embodemiiteli themthospilee vxl'disehmlgéh)earn failsreaddbii phisss @ie@d nivfre 8fMworsening
dyspnean%ere%vfe LS tional intravenous therapy to treat the heart failure, need for mechanical
support of breathing, and need for mechanical support of blood pressure. In another

embodiment, the subject has a creatinine clearance in the range of about 35 to about 75 mL/min.
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infusion rate | ess than about 250 ng/ kg/day and the
180-day risk of all-cause nortality is reduced by at
wo e@sti4@mbbut 50% I n sone preferred enmbodi nent BCT/UR®09/044249
subject is a male or a nonpregnant female. [0030] The
di scl osure further provides a method for treating
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the H2aelakia il edminpensbitad ileatious @ hsib@rate less than about 250 pg/kg/day and

the 180-day risk of cardiovascular death is reduced by at least about 70%. In some
embodiments, the method further comprises reducing the 180-day risk of all-cause mortality of

the subject compared to treatment of acute decompensated heart failure without H2 relaxin. In
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wi thout H2 relaxin. In sonme enbodi nents, the nethod
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embodimneng tlnm[bje(egmmleﬁ eeratieular[c84d4 fr&’d’t&mdﬂf acClex3sv0%. fin ﬁﬂ(ijdil@dr
i.des. a for tr at I n e deconpensate
emboa R RS RgfS g Rbte g ey Sl R et B Begi fhe

subjecta@slh Systa VRIS @@ ofetledst hisdut U £ maANHgald &nte embodiments, the
ventricular ejection fraction of at |east about 20%
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| east one acute hearf failure 8l gn or
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death 09&85&)%51i2ati0n of the subject compared to treatment of acute decompensated heart
failure without H2 relaxin. In some embodiments, the 60-day risk of death or rehospitalization is

reduced by at least 50%. In some embodiments, the subject has dyspnea requiring
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enbodi nent, the subject has a left ventricular
ejection fraction of at |least 40% In another
wepmodicsent , t he subject is nornotensive or PCT/US2009/044249
hypertensi ve. In yet another enbodi nent, the subject
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femaerehospltallzatlon due to heart failure or rena
insufficiency is reduced by at |east about 50% In

[0032 N0t iserBad iRt prolv s EdefiRliayi tﬂea’tlﬁ adm &cﬁf;n EﬁQtegéeart

an intravenous infusion rate in the nge of
fallurwmﬁwdamlsteneg BOR u@;ﬁcr Witk agfte d@hmpmstaamhzm Fablnreciue

n S I s reduced .b
oo NERE o LTSO8 6 B FOR By EE Y
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[ ct
relaxin: al%%lor%\e/ %rsﬁ uclll?nrenget%t tﬂl2(:)r]:31a§<m(;'1‘s g rrtl)ljn?stered at an infusion rate in the range of
about 10 pg/kg/day to about 100 pg/kg/day. In some embodiments, the loop diuretic use during

the hospital stay is reduced compared to treatment of acute decompensated heart failure without
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conpared to treatnent of acute deconpensated heart

failure without H2 relaxin. In sone enbodi nents, the
wad@dasy i sk of cardiovascul ar death is reduckdI/bDg20a9/044249

| east about 50% I n another enbodinent, the H2 relaxin

is adm ni stered at an intravenous infusion rate |ess

t han about 250 ny/kg/day and the 180-day risk of

cardi ovascul ar death is reduced by at |east about 70%
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compaggd ¢ Heptmeniyd @rwre decompsasatesldisar |fc"uhle¢ wihag é12| rslaxad Ui eeine
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treatnent wt rel"axrn somne
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40% odi.nent.s, the subject is
method ARG SBT ot P iEF PowLvRLIoR e Ay D blsent unday
compaﬁeb@o fedinesitof B&&e decotipedated BLPMIURY KRB €201t e ?cﬁltle
bout 125 nm Hg. | n another enbodi nent, the subj ect
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t 35 to about
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Q ¢ I, ent %‘I e Hﬁ
method S col B S OB TR REUFE N of b sn s o By o
renal msufﬁmency of the subject compared to treatment of acute decompensated heart failure
without H2 relaxin. In some embodiments, the 60-day risk of rehospitalization due to heart
failure or renal insufficiency is reduced by at least about 50%. In another embodiment, the H2

relaxin is administered at an intravenous infusion rate in the range of about 30 pg/kg/day and the
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the H2 relaxin is adm nistered at an infusion rate in
the range of about 10 ng/kg/day to about 960 .
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yet anot her enbodi nent, the H2 relaxin is adm nistered
at an intravenous infusion rate in the range of about
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48 hours. In another embodiment, the H2 relaxin is administered at an infusion rate in the range
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nortality is reduced by at |east about 25% In another
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the H Ean ﬁéﬁﬁfrgmsttslﬁ:é aE@Jb ingayenpys 1p§1§mn|r§te|lmﬁlg|r@rg@ of ppput 30 pg/kg/day

and t}férmtcﬂﬁrrlsﬁ B?Fb‘ftbfﬁ?t@hzatﬁ)ﬂ Queth egx(ftfalglgesmﬁreﬁ hff&é&]ﬁ{ s rcduced by at

cl earance in the range o to a out
least gbguis e Iélrﬁ@ml qmmﬂsnfmts tﬂeenm’mdnfodhertcbmpbiﬁesrred@mgnhe 1580 -day risk

of car@l%%%hl% g{aﬂg?g il ﬁ% eoarrsugared4 tol?re tmenlt gr{] aeclugdjteS%Pen&éged heart

aX ni1s aamn
failurheitheut H2relarint Hesorﬁﬂ’émﬁcbdmaﬁits thdre80-Zayr sk X csirdicvascular death is

|stered a nf usi o ate in_the rangeof. about
red“efgby /%5 PRy o abretseen RGN g a% @IS afBintregred at an
intravenue Gh ARG ratd 188 thigh zit%hﬁlﬂ(fhg/l?g/@@rﬂnﬁ It ﬁ%rOe&yé}Isk 2f cardlovascular
i ntravenous infusion rate in thé range of about

death fﬁgpwpg gy at lgash gbit 79%0 Iﬁgqug;erdbcy:hmpms y@q mgthod Iﬁe'ther comprises
reducﬁWiS@e&l risk Iafﬁllls'llgalfsg lm%)r(tlanty of tlﬂee : ant Cé) cs)?ged% tr{eeﬂ%nt of acute

| At ravenods 1 n on rate
decomﬂ%@dddn:yrttfmlua@wuhomw mtgking/lxﬂ alyuthdrmm)beﬂmwnotliterso -day risk of all-

1 S R R A -
adminisyprédydtchayintrdvenagirfusioh edé RENthsn aﬁdmezﬁﬂpgmg/day &K tRE 180-day risk
talization is reduced | east 50%

deat h or..reho
of all-gahisg Bipgalinyis, 5%% at fepst 2B S0k Iﬁégmayse;ﬁmea enihgdinangsgthe
subjedd @hhlalok & abhReanahifemARE
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enbodi nents, the nmethod further conprises reducing the
hospitalization |length of stay by at |east one day
weowpase® t o treat nent of acute deconpensat ed PEHDS2009/044249
failure without H2 relaxin. In another enbodi nent, the
H2 relaxin is adm nistered at an intravenous infusion
rate in the range of about 30 ng/kg/day and the
hospitalization |l ength of stay is reduced by at | east
two days cOgRpf Ihﬁgq fegonmpensat ed
heart failure vmlefﬁl?osﬁt g&llﬁiE sglrlre enbodi nent s,
he nmethod further conprises redu0|ng the 60-day risk
[0033] of Thereisnt disdlosatd is e uadargorbwhen ead inosjupetianewigh the
fei I ment
accomdgggk{é ﬁgﬁfe? %%(r:]ﬁs) getr\té%tgﬁglgs? %C[Ee ﬁr%fg? ed %{nrt])o&{ne lt] I gndeﬁstood
howevdrnthairtbé hlecloﬂrm sdiontmited tol'tBe Q&ed’ﬁ)énfblo&kne@fs disclosed in the figures.
rehospitalization due to heart failure or rena

nsuf fici.ency i d ast bout 50%. I n
100341, ke Tl osBn P R O e s WP m e i ago shape
to insulai) Fiplire dBgiouided thé tisinonicidakguente 6hRe BaRga (SEQADAUD: 138nd the A

g@é g/da q? the 60-day risk of rehospitalization due
chain (ploQ ARAYP 2y h K representingnglptamitsasiq iEdios gkwamige el e&@aﬂwelam 2

(H2). at least about 70% In some enbodinents, the nethod
further conprises reducing the 180-day risk of

cardi ovascul ar death of the subject conpared to
[0035] ¢ r dHgvreRtis of illstiation 9f 8 Prjsie meeniserefactien forredaxin.t Relaxin

receptoHZLGﬁb axd DGFIS%@QEEFK]EW% f%% glta{?& 1111%911 t"f%e ou|t§ ]\@%&) 2 and

car di ovascu i's reduce
MMP-9 19 canedrhedotwboditorgnocatadreadéiBielirel (abeBih) wlsclanhrtum lghdsrte the

ety 30 TR DML O 8l S50 0B B v
oxide (N@)mdihoﬁ&eﬁysadsodhmh about 70% In soms errbodl ment s,
the nethod further conprises reducing the 180-day ri sk

of all-cause. nortali t he. subj onpared to
100361 07 J3eie e Bt | RGR RN G LSk SHIOMEGe<TT Areus Shoy difttooth
muscle 0115 SM@n8 the dhdaiheliie (E e MPainRoEptors AR 18&Redd@ytht kdkotRimuscle
all cause nortality is reduced by at |east about 25%

cells of|the blaed vespele(ydiemivernd renaheaspplaidaxi n i s adni ni st er ed
at an intravenous infusion rate |l ess than about 250

[0037] MO/ 1K gﬁrg a&ieﬁl'afi SHB?e cﬂe@&a@@{n §}Js§>‘ﬁc (Bfooalplresg:tﬁ'k‘ %@mﬁ 'h?]l.)érfe}{swe and

is reduced y | east about % In some pre erfed
normoteiisiisupisets & the Iqus%l tsﬁl@@tf rfil@ma mmltlenté with sHgepicegleensis.

Decreageggg{élﬁ?ggiles éllr Evr Len S hg\l'v?e: h EE} Eﬁg‘%\él\iﬁg qug%\]éas %%%ter than the

decreasesamj hjmmtprcmuw it patidnes thmofmmamwomgnsrfve gustedy, eniyi Blosigiressure
nbodi nment s '

h f I .
decreast e RISt g KPS S S AP Bl Noptotif paients
develo;ietimﬂyp@elnsﬁ@ dumgslpsiag fic errbodl nments disclosed in the

figures. [0034f Figure | A depicts the peptide hornone

H2 relaxin which is simlar in size and shape to .
100381 { T > depigisrsia EI%“WFQY&W&%@“EH@?QWFW qepRrekfnssiged
creatinih® EleBafdAIORC ) IFRnk RixNMdriths &Tb@mtiﬁl%uﬁdosmg with relaxin but not with

placebo in patients with systemic sclerosis.
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chain (SEQID NO2 with X representing glutamc acid

[E] or glutamne [Q) of human relaxin 2 (H2). [0035]
woe@anee29 i s an illustration of a possible nmecherUSI0D044249

action for relaxin. Relaxin receptors LGR7 and LGR8

bi nd rel axin which activates matrix netal | oprotei nases

MWP-2 and MVWP-9 to convert endothelin-1 to truncated

endot helin-1 (1 32) which in turn binds to the

[0039:1‘n FE}S oelxélqdae ic ‘?Jéxct) ora %7 Baér?é: 8‘?%6: orﬁnzirﬁdr irr%g(?ev(riglent in
dyspriehi®) AW pahentmtréz&aSQBh vasod Idbﬁigb:Ode relaQ36¢., FO,30r BO3ntS
a ()d | ustration g{gthe | umen of a bl ood vessel. Arrows
250 “§ﬂ(§ yhs A0 pyEiRge {Y78C peiSs (SM) and the endot hel i um
(E). Relaxin receptors are |located on the snooth
[00407us cFigueerl depictf a Likert BIPR AT Y&E&EE hfod @Mt SRbrkedARfprdv@RRht in
vascul at ure) 0037] F ure 4 depicts stable decreases
dysprieg ‘@‘ﬁ%?@fans WflgiRe %?ré it ssmtoluqublﬁ%@r@@sem(ﬁ@@) giegler than the
medidhOK R HBREA %@th%ﬁb&%%@é‘of 16 ﬁJ('z Pl ¢@l3 Be[d(ﬁlnd%fSO ug}k%%fap). A
in patients with systemc sc ['erosis. crea
benefjsliad gtfeq meas Sigt sednrat pApims of treathant avdreatiy pémirdsiaiy at 331 ng/kg/day
o, than the eases in
show] LEKFRY TP BPR el e NGRS e el

comp&mstonypla@lbo (mdatpdi paiutseodinrcd as e line i fershailh@bd wfftaGvdrdefT.
si x months of continuous dosi ng None of the patients

evel.ope t d n .. [0038] Figur
[004lgep HEEed dRe %efﬁ%?“g SRl P Biodfrotel ot mﬁf%w'@dn
dyspnas wfhéleﬁattéhad;uffé@% firéth mﬂimbvﬁﬂﬁ@%ﬁm(w&@hr)ancect@‘i@ﬂ @f ®ksXthan the
ths of continuous dosing with relaxin but not with

med‘%‘l V%Fé% HsatF%WﬂBtV?ré%tSéiowgﬁﬁO%Yy%@rﬂ & §Q138r YY) and 260 Bgtke/day) over a
period big48r }ﬁ)uﬁs %Bérfetf%aﬂeflféclﬁ%§ il &R 204 h(%ﬁg 6E0La 104 %B@Pe?axgr{ showed
mar ked i nprovenent in dyspnea In AHF patients treat
a sustgineelest paoss vausegtosagsh lasenmvem a(pcrn@d Qf H0jay80In cbOPaastah,
PlacelfoEt eal J;%ﬂérﬂt?éan}ﬁg Cc%Xl?ne t%[( tp‘flacebo f‘?%% &grenot Lnt
rmder ate or mar ked i nprovenent in dyspnea when
[0042pat i Egurs Ishéwer VA drammno fAaliFpnes imp@veyett othies AHTopdients with NT-

pro-BRPAR o, SRRE p BT R B eR 50 a6 L. 100

and Z%Qg/hgﬂk}g/odaya) periddenghbws.ah refrk@Cinpt@snieht whs ®e€Mh filtients
rs .of treatpment and rel aX|n adm ni stered at 30
tfeateﬁi&ftﬁg?laﬁp desagaief 30 Ml dayimed highereeamnaredro Rpibnts togeed with
placedorpr ovenment | asting over a period of 14 days. In
conparison, placebo treated patients continued to
decl i ne after t he gl acebo effect wore off. [0041]
[0043 ;" Frignrg 10 shavest &V AS igrapdraf dygipagh inpsroysanen hemp & matientgwith

systol B §Rbrk IR BIPRYell Breater than the median were treated with various dosages of
relaxin (i.e., 10, 30, 100 and 250 pg/kg/day) over a period of 48 hours. A particularly marked

improvement was seen in patients treated with relaxin at 30 ug/kg/day compared to patients

treated with placebo.

[0044] Figure 11 shows a VAS graph of dyspnea improvement when AHF patients with
creatinine clearance (CrCl) less than the median were treated with various dosages of relaxin

(i.e., 10, 30, 100 and 250 pg/kg/day) over a period of 48 hours. A marked improvement was
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dyspnea when patients suffering fromAHF with a

creatinine clearance (Crd) of |ess than the nedi an
wowee/14weat ed wi t h vari ous dosages of rel axi n PCT/ES2009/044249

10, 30, 100 and 250 ny/kg/day) over a period of 48

hours. A beneficial effect was first seen at 6 hours

of treatnent and rel axin showed a sustai ned effect

across various dosages |asting over a period of 14

seen uggé/tfehtrs J%a&? '&R@ a? | nserepl ac&g%oq%r %?%@ gg{%g}g{a}g 8} rtel%[gltlents

experiofided a[s094iR¢d bdingficiel é?feeh@mﬁoaaed\(Aﬁatga"nmkbatﬁd viyslagBo.
i mprovenent when AHF patients with NTpro- BNP | evels

o045 3 1008 Lo ST bl RS PR R
dyspnéeini AMdF pitiedB wiehifi 6, | Yande4kRdrsi oTRAGUESIRAbN. WeSpab@@hri N
ati.ent es of 30 ny/kg/ day

treated with rel axin dosa
adminlgratio b‘fﬁ&rug‘z‘iﬁ@m dhRRly rﬁ%{t?%masst%trsg%'@fcflmlféq@nblmfé\wem in
dyspnd043] Figure 10 shows a VAS graph of dyspnea
i nprovenent when AHF patients with systolic bl ood
ressure (SBP) |evels greater than the medi an were
[0046% y edifside i H9pias EBOR skyyag Bet slaxiniresment chused sustinedgelief of

dyspnéaoig Aﬁ'ﬂd :?trFE:Qts'{Ez{t lfzﬂ;{egq’)f))to Q¥ Qhys¥; P e{h %x%urﬁ ?eﬂ?&&%suéd).

partlcu arly mark I'mprovenent’ was seen tn patien
treated with relaxin at 30 ng/ kg/ day conpared to
[0047lpat iFégvres 14 depigted siabh Bhqying diabthe W@alib}tr@t@imaeemgr@menenced

a wors\%m%(ﬁ@f qu@eol%agf al‘f{}{‘? som %réd"?&ﬁ%‘r’%ﬁ -treatf(::“c{I %rAHF patients

creatinine ¢ nce ( A% he nedi an

were treated with various dosages of relaxin (i.e.,
[0048]10, Fawmre l@@oaﬁdhﬂmrm}lﬁg)’aday@ ingtie placebperowgdreafivelid v

ked I en in tients . .
nivosf )0 AT SRR SRR 1 R385 R heatger
adminBfraticel iaxihospat inesuee iexpeadlinRacaddyadsesicainareh. benef i ci al

ef f ect conpared to patients treated mﬁth pl acebo.

ousof O2EPha| 55 B HSBEE Sl FBTABD SIS b B R
treatembm;ﬁlﬁaa a\gtdaﬁlr Redvictidrlinayod 3\41g|ﬂf)iﬂé|ﬂ§ctﬂfg dAehaiiflivatile3tdefling less
ticul ar adn1n|strat|on of 30 ng/ kg/day of rhRIX

diureip fe i gt negswessndssndeeintsy G @ﬁlﬂtﬁ«preean@oawf@mhaecmtrmnent

resulted YS RAgBvasdédlf2fi6d. Figure 13 depicts a graph show ng that
relaxin treatnment caused sustained relief of dyspnea

in AHF patients that |asted up to 14 days (i.e., the
[0050]nax F s e anskl Tergsrecexdly stiopowd] refaiigureatment @L@p agspgatgd with a

reducti$h ‘?lpﬁle%}%e o o&é}?atl stta? Qn@&@%%g etih ﬁo%t ﬂt)poatt gp?tléllp

experien rsening o acu
congared to the rel axin-treated groups. [0048] Fi gure
[0051]15 Eiggues! & demictrmgrepisiowsdhd pancent candibhascplbadsebo Cyf) e pe-

hosplt;{lﬁgt%n (ﬁ)ddaly\éO in AHF patients treated with relaxin as compared to AHF patients
treated with placebo. A lower proportion of patients treated with relaxin had died as a result of
worsened cardiovascular disease. Likewise a lower proportion of patients treated with relaxin

required re-hospitalization.

[0052] Figure 19A and 19B respectively show the percent cardiovascular (CV) death and all
cause mortality in relaxin-treated AHF patients as compared to placebo-treated AHF patients

within a 180 day time frame post treatment. As illustrated in the graphs, relaxin-treated patients
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nitroglycerin by study day 5, than AHF patients in the
relaxin-treated groups. N troglycerin admnistration

WO 2009/1588pi t al nmeasure in the clinical study desDUsived044249
herein. [0049] Figure 16A and 16B respectively show
that AHF patients in several of the relaxin treated
groups had a greater reduction in body wei ght
reercting diuresis, while receiving | ess diuretic

0, neasu nts Thi utco
1hmdd%ﬁ580ﬂ a?haﬁlamﬁgfcm]tre E Wto é@ulﬁgaawﬂs?@ﬁaPﬂﬂﬁr
related d%lm:hnldaﬁ death by BI0bkesdsgomparkd fo patidnth tehvassiadcbyel y

show that rel axin treatnent mas associated wth a

re in the th of h
100531 PG 20 by R T o et e R bl £ g placebo
treated AiHFUpatiedsS ttepihcdas 13, %aﬁl’ff@&@&‘ﬁbd&h&nﬂﬁé £@0ps are not significant,

cardi ovascul ar_death (CV) or rehospitallzation on day
with allggsouns spgipe o sinplb pRductigndn pialge ait%riiwﬁréi%badwsagn drshienting @hat gelaxin
treatmef add: cRidhSudgi€at ed with placebo. A | ower proportion

of patients treated with relaxin had died as a result

wor sened cardi ovascul ar di sease. Likew se a | ower
[0054] pr dbarrf: 2bsheyrs thaficamehange betysigligblond pessaxs tmmBgufrpmdaseline in
[

relaxin o1 DAY S oA e P icn Nk FHANEE TS B, Mg o bood
pressurelewdralldmet @lints d@uwe difier betivie¢ryanyrofithed tacakmertt igeaipe dnddHE placebo
patients as conpared to placebo-treated AHF patients
within a 180 day tine frame post treatnent. As
illustrated in the graphs, relaxin-treated
[0055] patﬁlgne ap Araad 221B alay tiraatellawxbteéatreentw':duhesablsdogmiefshmantAHF

uct i in th the n f cardi.qyascul ated
parenty {3 it i e e By el Uipod S SBE R e mdian S ine
group, RAhbERMIASHF B&Rinw Hagingladfasdine SBPheRlw fik Mﬁm%@ tRNLVS
nmean change in pulse frombaseline in relaxin and

mdrcatemtlyg a¢laxip fragment mp]farqgggl,l)eyﬁsgd1{qtﬁso@§momﬁvctqcharterwé and does not
TR ficant,

cuse oS LSRR VA LIRS AERPAG A0l AL 20
after hospi tal adm ssion, indicating that relaxin

[0056] t r dagyreRB shevss th@itrelchlrlonmw@bmpm\[eowswr dybrngn és @rrtlated with a

I bl ood pressure

normal?Eﬂé&t&ﬂ%&gﬁﬁggepﬁﬁgg?éﬁrf eﬁx‘ @B'Pznd pl acebo treated

AHF patients during infusion. The average decrease in

bl ood pressure over all time points did not differ

bet ween any of the treatnment groups and the pl acebo

groups. [0055] rl“%lé%ﬁ ﬁﬁ§cﬁ?§’r w that relaxin

t r eat ment reduces Ioo pressure In AHF patients in

the study having a baseline systolic blood pressure
General €B@yviewove t he nedi an of the group, but not in AHF

patients having a baseline SBP bel ow the nedi an of the

[0057] 9' OH]%'preEQIirtsdisclosure relates to methods of reducing decompensation in populations

groups.

of subjects that are specifically prone to symptoms and events of acute decompensated heart
failure (AHF) such as dyspnea and fluid retention. Since AHF is the most common reason why
patients over 65 years of age are admitted to the hospital, it is associated with staggering costs to
the health care system. The prognosis for patients that are admitted with AHF or symptoms
thereof has so far been dismal as it is associated with high readmission and mortality rates within

six months of admission. As disclosed herein, when patients who have previously been
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indicates that relaxin treatnment preferentially
vasodi | ates vasoconstricted arteries, and does not
W@ 209489 et eri ous hypot ensi on when adni ni st er BCT/U82009/044249

nor not ensi ve patients. [0056] Figure 23 shows that

rel axin medi ated i nprovenent in dyspnea is correl ated

with a normal or el evated baseline systolic blood

pressure (SBP). DETAI LED DESCRI PTI ON General Overvi ew
dlagnb%gﬁgl}hnxh?ea@gﬁ% gﬁltst,% ?z}sgﬂgﬁoﬁﬂur@ of Fxlﬁ&?%ntipq? hEJP %% tt}?plcal of AHF
and/or hatte ‘aaseulslp@dutfelamatlrftayedpmdnelaxm ﬁwmmoodmomndprevenhasrkﬂﬂy and

e deco rt fai

stabilf} dzes O\ﬁeer 2 sk nth?rll (}ﬁ g\ﬂ?re 8He01tL§iah¥ l%gglkaé'm 11;1%(?%§{ered to subjects

who GfRTTIGmra@ats decomipenfiioh eﬁlsbSla@d Qﬁth%H}] eagrifi@int é&@]oads@ular and renal
admtted to the hospital is associated with

ImproyemgRis Afegert Betiese b edis IF%&F‘@‘HPIEa‘F]ée"S‘%‘?@WC'ﬁ?@m”“Stered relaxin
for asAftOGROM FoutOthe RAploS&h&tE RALd V& a3AMbA bt Yyt hT%[ﬁ’{)vements
synptons thereof has so far been dismal as
includegseamii fzraptrediation hingisuiesalivcsist @npeasatiomsy e mtcyldrrataes)tlceable
o o5 (RALES 02500 PSSR o
retentiiiH e @n ghatentalostt e thascudgarabdai 1| kyr & body emtglhb; ghostyiniispied stays
are typica Iar failure

(e 58 PPUARUHS T s RRTA TREHBIor oL BT i Bpasover necd for

loop di’ﬁll’elﬁesf,i bYovedtGhesd ARttt &foudYRFogB cEiP4rd ep@cke‘agedelanérﬁ@ of worsening
ecifically, when relaxin is adnmnistered to

Mor e
heart &&%‘feec hesqrhgngasrstasifiepdninpsayed Rﬂ'@@@r‘rﬁé‘n@éﬁg and have strong future
lmp11§a$§9§b@ﬁ}%qm$éoteborﬁhl{:cs ﬁélg@i'n%'r "M gés?%la(?‘a%“ ar and
r ena I npr ovenents are see ese Supnj ects. For

when patients were adn1n|stered rel axin for
[0058&3 mﬂtbplé vepating tehsLrosing e theapi eslene istoeonteaplatad towetrthgpugh
specﬂﬁ’ce{ek orgftha%greqﬁ%ﬁi on Jﬂ%o‘tmr@c fie&*‘]?lrs]h%t }ngﬁ!: g&'ﬁl‘é vasculatl{re 8F1gure 3).
significant reductions 1n acu dirac” dec
As suely, ecia&niimispstdnfngmadmm,l sg/etainioeandeehacbt/aisomlatm tﬁycspupea/es heart and

sh ness xcessive b

renal {000 Vg aae<Pls PRt BradtHoR. o iec NpEHT ERmiee Clpese
relaxih benefitepaigrts abilicied Witk N IPF alpshacuRivaitiu)ar fERSE 4rWor symptoms

%pspltal stays (e.g., by as nuch as 2.5 days), a
thereifecr eased |i kel i hood of “hospital re-adm ssions, a

| oner need for | oop diuretics, a | ower need f or
Definitidnsavenous nitroglycerin and a decreased inci dence of

mnrsening heart failure. These changes significantly

nmproved patient well-being and have strong future
10059ﬂ rrpl Thederiny felaym” pefsssiaa a%@ﬁ@m%@qm?mm kngwndn therms (see

F 1guré ). caRtief “reRk@?, dsQORBerdh tdhesth é’é@é@th'uﬂﬁntraaﬂﬁ 1989&9g B¥act full

theory, relaxinis contenplated to act through
lengthshypdnfrelaxings @poios of et relakia moesnde bat rstmtstbhplqglsfd lagtivity. The

» t ature E g @%
term 995%?1 E%%hfg&%?hwan ]I-'Ha Byegi?'o%i I prore ax’mg §r§/0§ e e) ing rpd‘eprorelaxm,
prorelaeinadndwelanidi hrait 163 pltehairela)mi) rroveRix imeand re@Rth. The term “relaxin”
further includes biologically active (also referred to herein as “pharmaceutically active”) relaxin
from recombinant, synthetic or native sources as well as relaxin variants, such as amino acid

sequence variants. As such, the term contemplates synthetic human relaxin and recombinant

human relaxin, including synthetic H1, H2 and H3 human relaxin and recombinant H1, H2 and
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renal function via specific and bal anced vasodil ati on.
Since AHF is a cardio-renal disease, relaxin benefits
w@aa0aesd af flicted with AHF and/ or acute vascRCHIS2009/044249
failure and/or synptons thereof. Definitions [0059]
The term"relaxin" refers to a peptide hornone which
is well known in the art (see Figure 1). The term
"relaxin", as used herein, enconpasses human rel axin,
H3 hub tgiin gThJ‘tteﬁﬁtfurFHét Enclo §st zFl: E%ern@ B Ralagg -Ake activity, such
portion of the relaxin ecu retail
as relasingigonyisis ahd/actelaxirt analogh en(t m'rnmsrtbd:ra«f that retamdmﬂagnsaﬂactmty,
. pr.or 0 nd rel axi
inctud B ebhs B RRIRERY) Dop RECE TR bR B ARRRREer S ..
LGR7 mecepwoqrmla&renept@r GIPEIRAR S FGPERIH 2, @A 3XTHus, 4 BRarhREEtically effective
‘rel axin" further includes bloloqlcally active §also
relaxin} agopist s @ny 6%%%% elggin-likp a¢thaly dbatiicepple aEbindiag jo a relaxin

receptér&tb @Kélf‘a Fel M-(iRE RERINA N add¥idh hﬁ& h&clQE aaagéq\éx et %%frhﬁl%%n relaxin

as well as relaxin variants, such as am no '
as used; bejgianeust peirticd 90%. idgwicalie hucltlh@crdgﬁqneomfémmaatrésm (e.g, HI,

H2 anc?/xpllt-lgp?dt%a Lﬂ)g% le%&lagﬁitqo%go%e%éb%%ﬁgﬁ%r g?%x6§"2> C#o,”?OA)

71%, 7@6’6;6!3’% ﬁél%t 75%, 76%2, 7afe 8% D9 N80°6) SXh IX2‘VT|8&%1; 847 85%, 86%,

o7 8 L SGRSOIRASAES B Ye 80T L LELOLILLES,

nuclelﬁﬁt&ﬂ m&elﬁ:@(ﬂ)f RO i, eK180h, dhadd HefdiRidAn Bé ﬁlaggbﬁ &ly method
vity, including all (%ents t hat conpetitivel

knowndpélmsaél@“%@ﬁae #18| Bxanples e neshads ae H @mdarfor(@a@ple in U.S.
Patent W&)ﬁ@ g@ﬁéso\%ll LERBiIeGRR Qtr @&3 ?&'mr %g Xb%lcal Chemistry

pharnaceutlca rve r
266(17ag8Ar41076d. Emymalgenf releixirhmoletuss andlankleget illistryted, Hat example,

| to a.rel.a eceptor, t.o elicit
in U5, PG RR R T ol S et it tali SR Mot e bhebves
from hsmqm,enmmec(f e.Napanmowe B pbItirkS otsRet rﬂeﬁrﬁhlihnrﬁldaﬂced’l Alsbe

0
et QO ISP 8Lk MELSLC 09 Seplence of BT L
comug@l*é@% a g&ﬁfethﬁg% 19850, nRaicaf®or@hitho £8%0in B9%in Mg/ﬁre subJect to
73% 4% 75% 76% T77% 78% 79% 80% 81%

cleavagzl% dmnwm%%d thedike.8The tegB Gdso 8OOMMBSNMS rdadh cORPKsing A

and B il h%él%g %Kﬂ/o?é%%rn%&(@truﬁgg{?o% I% g;%érgler}g—l? ?&a)}lr? tﬁe K chain can

nuc el c sequence of hunman re
be variad &dmh/&(rlezélj to AGH-bB and Bechbip famy B(rBBh)ad B(n@m hmd tnmmselaxm

kill th t t had a e
the A Ghfiaf Pap Bied o AL ARPAR P ing ™ BERE oM - 2) Fo8( 182
Also ird$udag Withasthé BcoBk bethbagh ‘@tlagh> ar%:ba%l)nsa_ﬂﬂ@ns] @&Usﬂﬁjtloﬁﬂc or
Bi o] ogi cal Chenistry 266(17): 10754-10761. Exanpl es of

deletiopgp LA OT FSFGUTINE SCHIErSHe8d Pyposypiéon yarigatsrunebgosyiased relaxin,
organi€XfITRb@anit Qalllgr cé?)vaféﬁflf Rlodf¥Rd dém\;la@l@esl@f]relamt @{e eljgtéfaxm émd

occurring i cal Yy active relaxin may
prorelakino ) Ipierampatsed meth¢ term is a redaximanatapiseing ap@ntinasid ssquence

which 8&1*&%&6@%1& t?Be Eeourn%?urallyAlocchrrmg) sequence, including, but not limited to,
relaxin analogs disclosed in U.S. Pat. No. 5,811,395. Possible modifications to relaxin amino
acid residues include the acetylation, formylation or similar protection of free amino groups,
including the N-terminal, amidation of C-terminal groups, or the formation of esters of hydroxyl

or carboxylic groups, e.g., modification of the tryptophan (Trp) residue at B2 by addition of a
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enconpassed is relaxin nodified to increase in vivo
half life, e.g., PEGylated relaxin (i.e., relaxin
weonpagmted to a pol yethyl ene glycol), nodifi ceCT/O809644249
amno acids in relaxin that are subject to cl eavage by
degradi ng enzynes, and the |ike. The term al so
enconpasses relaxin conprising A and B chai ns havi ng
N and/or Ctermnal truncations. In general, in H2
edfron1A
formyl gfoilpol'[giforgwagrgu%ﬁ tP{pyrc?I erzﬁargt)?: of gﬁad{ ¥ reétl vaBleg%t_ectg}gogroup
Other possitie nfodiffxsiiohs 1hcﬂﬁde°ce§lhadnlfi‘enc aferQ)erﬁfrd: efkhé hélmal\émm;)%)ds in
1 0-24) and B chain ron1 -32) to B(1 0-22). .
the B apdla ~'o/g Ch?erlwga a\ftfasenh apvne as"«&b@%c wﬁmg Ws)q -By i of pdipigg! gmino-

acid), iRd1&1iRg, BET ndt Mefifel 1O RSplaRHRAL d itk MRNBi0ieB at ‘iﬁh%llmleg&ne (Nle),
one of nore am no acid residues, gl ycosyl ation

valine (Vapi alarige (Adayepesy Cht ewripe(Sex) ar hamesarine(HomepSer). Other
pOSSIblé ﬁ%ﬁ%%&m%fﬁ!lﬁ& th? Qé’fé’tko%rgfl a{ngl Iri it ac%efr%%q{lé Mt &fthe addition
relaxin, preprorelaxin, prore
of one @nnmﬁpassmdlmomctdheo the nham sAddmehe&momhﬁxraabrmgnﬁa&ﬁ amginancid
gnee which differs froma.w|d- e
subst i BE b AR UGG Pha Lt e pdoriem e ceavase
of the (Déﬂalﬂ frﬂmtp@&elaﬁm 5 ‘ﬁ%llaﬁ‘t r@m@inq;gﬁlpmlﬁg h @8 Matubally.oscurBag C
395. Pos nodi fications to relaxin

Peptldeaﬁgnas %ﬁ‘é?réberdég Ufudat ﬂ‘h)c Faqesvh é\lge@rcomapssephby the term “elaxin”
are fumgl‘r?gg%gaﬁi:dgégc e Oprr;?g@t rklgﬁllr\lﬁﬁgtra%@%g&&o‘aﬁp&g?&m@@ RAGeterologous
polypergidede. gi nabn«gfrl@upsolymptudh)efwon paitiicomagtbe €stegnalodr N-terminal to

the rela?ﬁlj{ ?txé/n ?ﬁﬁ%ﬁ&o?%@%mr deter cggaegtl(ﬁmsdlac ude a:r{{nglglo%glcally

detectabllétpbl’ypéptgil‘eﬁ(,kpg “Epofeqtigsy); pgfypbﬂlldle§cefpablynga{er£M§me&ctable
of a readily-renovable protectin roup
signal (g5 S5 dURESATNT AL 8 S Pl AC BRI, Bdetisrs known

in the a rtﬁ‘erﬁﬁeuh@ﬁol@ﬁé&iﬁﬂ@é irRNAdNY; 86t % limfted REC ol@iﬂé’e{ @lﬁenﬁ)kmes and
ains wit fferent amno acid (including t
growth lfﬁcmfﬁ miBfsueh yeakatipns or alerabernsiia jhe siraettedifilg relagiin rn@ltecule
f Lets 4
resultm% 61§Tbéerﬁagltsnage i Q%d:igvﬁmﬁlqhee g P} Fﬁhwsgn[&hg {A(ﬁ'%a@%h ﬁM\C%tnl'bgal
(bxolog(c@l) ygt,lvns/exf |t}mere(a8mr1) mamtalhmi'rﬁgéﬂahﬂg, e(nb'lmm‘mdSéIa)lon of tleéib(m amino
acid se ue eors?r % t&aa 0 r} cr de t1t & dg AN l’liog h diyidual
U A5 HA T d® 8'&? 8?7{1? HBSTEHE T B UPGRSMIGHY 1 e A ddy

being tn@ﬁted Ofith MY 1R [a& KT VadiadtYi Th seaaridfts o rdlAxen Bhaddthe Aekdiibédoattional

nDdlflcatlons L nclude am no acid substltutlons at the
activitygpbe radidy Weptifirck yseies Srapngrie vag AssayiHiop in the art

nodi fications facilitate cleavage of the C chain from

[0060] PT OrtRltéxi fhea@fslluY@T defdthlly Rlednsl tRat SRMRAISE AY wbrking as efficiently as
non-natural ly occurring C peptide, e.g., as described

it shouldn Heprsfailpgg ocopgs when ﬂsﬂdleaomusmllezfy@m@hkmpwwédthbyeqdh ¢ghe body
has for Bﬁ)‘bmﬂocvel a@y?{f}&%e I%S|a%119c%0¥ %?ﬁh&lqgss 1% e%er O from a number

relaxin an et erol ogous pol ypept 0ogous
of causmllh@spfanhde cr(rebeg:apsed hyomakehag(ohhpbdwlpep&cﬂaj(e)z f:euélomyopathy),
to th

leavmgrlgt uriaglee to 8? Oé)ﬁ] 3%8? gela ere sgrt%%lé:a Sa%gestlve heart)%alnjre
(CHF) lpmhxyqae]{mﬁdsdgﬁcamﬂiuud apummrmehngwmai 1|SYhdﬂ€sbﬁCtb abkeéngested. In

additiorgtg)b{?gqt ly? s %eé{,fgqrp ﬁg\?egl( 5 geetrh 6&e 2;11’6 ICa)l?slo 0? eer tvellr?e%%s of heart

failure. These are CHF due to the body having needs which are too high for even a normal heart

to keep up with, for example, in some cases of thyroid disease in which too much thyroid
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signal (e.g., green fluorescent protein, enzynes such
as al kal i ne phosphat ase, and others known in the art);
w0 bh@papesd | ¢ pol ypepti des, including, but not PCHUSI®AI/044249
to, cytokines, chenokines, and growth factors. Al
such variations or alterations in the structure of the
relaxin nolecule resulting in variants are included
within the scope of this disclosure so |ong as the
. (hi i ctivit f t he,.rel axi
hormorlgA0 BlodBR, in B P Abem B0 S Rhere PG LGl e o
neurohamn(mal mblatdmemqhm I&Ecﬁltmillysléddsmi apue: dpssodereofidysined Oﬁ&hﬂQicute
in se its | icit t he i ndi vi dual = bei
events gefi 25 Bypegtension. fizh hlpodrevsisgy srenimisigduceg genabhiogd gpw, renal
insuffidi@lcgshd insaVéra gade D todess T dhp@idlg tHetatibRMRIm ahpenbdidd CAR to acute
be readily identified using rn vitro and in vivo

decompeasatershaapditire (A Rbangfar acutggawplarfadureer m " hear t
failure" generally neans that the heart is not working
[0061] S ”ﬂ‘feftbﬁrhse@h!lw cadiab Ue%&h&tloﬁbﬁdt“agﬁb ldéUo%p%ﬁ&HBn?’ WPGEed
the heart nuscle cannot E the needs the
interchangggbly hereoandynessdior thewurpmse olg gsryyrfmtmreanduclaems, ag inability of
the heafi PSSR O s PSR E U PRl B ARG g
imbalarideg inhtb@abodymmsaitecardiacdecompethation/d mhﬁrh@t¢rlzeﬂ ea\altegd chrdiac

. t d, t failure is al o
T R R N -
changei manwalahy cBhiddsGortghdi ddeinBe alPB4rt fiNirg ByrhStoinB @Ros dbMnodly

ﬂ% ested In addition to heart failure caused from
dyspne@ iareaf fwstienal dereppensationeaidd by misiagagsed ey bainggaused by a

valvulaP Slatﬁ%dca?dlélqe?ect (T Qe§§tr@<ft§ra%ed#)l"eﬁtht)9ght llfl D &Qg% ?Xésggated with

needs which are too high for even a nornal
hypotenseasp Hgvexet, hacufeorardizcadrsbmpernisatigdme usaldescinfis & Fyncoorm!
ich to h th r0|dhor
o 5300 M0 S AR SRR R0 BN v
includl@ldltﬁb’ﬂlrdmﬁi fopdysphkap hyeR@inadn, highal @dgesssidadrrhythmia, reduced

tuaII s to acute episodes of dyspnea or other
renal biggdiflgn e tlg-.S@ﬂfeWCa@niiWétﬁ'etén&WtS HPHAUES Boa “acute cardioc
decomRNSFIBHT, @s usHdHRWLA W Feal il HHUE B hHENAdt hlab@ﬁ.@wfohay%eéned?@gnosed

insufficiency and 1n sévere cases nortality, sh tlng
with chiqqgc fp“—&ftu faifyre £<F16Fa cep epicatsaraydMve rdisieryoé heart discase or t
1@@& gd heart failure (AHF) and/or acute
compevasc %kllure [0061] The terns "acute cardi ac

deconpensatlon and "acute deconpensation” are used
[0062] i nt"évdotininigeing] 1 feinetoedi ving anapphsegitofaciubjebien ;pm:rrpwetnm‘l remedy or

| it
formulehllégr fao Scrg?édtg Ak fing i) PBrimf tlonlarl] rlavelzno sdy, Sy n%ﬂ?aneously,

0 co or systemc a
imnmnmaﬂmb@s&Mh@aﬂb&mddMEmhﬂmnﬂwrohornDnaI i mbal ances in
the body. Acute cardi ac deconpensation is
car di i on, and

ch ter4 d C
100631 QR P A5 i 5 FL e PR o LStk o7 or body
pmtlanQh@bm&kﬁﬁn@&ﬂmph¥§l0|OgIC changes (particularly
congestion and edenma), and heart failure synptons

t co This formo ncti apal .
100641 et S0 TR Bhe U DR TSt o Bt 4L PR ekisg p claims.
a dual vayoddlation that occurs in the systemic (mostly arterial) and renal vasculature as a result

of the binding of relaxin or a relaxin agonist to specific relaxin receptors.
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val vul ar or nyocardi al defect (i.e., a structural
defect) although it is not usually associated with
whypotens? on. However, "acute cardi ac deconpenB@Er/Us2v09/044249
as used herein, is a functional deconpensation that is
often associated with any one or nore of certain
deconpensation events, including but not limted to,
dyspnea, hypertension, high bl ood pressure,
[0065]arr ﬁ: Mng*‘neru?%g; gnarl %ﬂ?’«lla&l ’o%gi { legéghu%gﬁﬁlml%alance /s Hsed
i nsufficiency an rmrta tients presen
mterchaag@bb/ leaginliand re:felctormwnsanal disturbamse instbel bditla,«rteatman lead to heart

al have reviously been
riure R il Y TR HER 80 o (16 A ER3Ele fgeoupled
angiot@fin R4t SaydRYn BANMEn&ureiotinBhd ibaliRRE. t InHoSL@SEs, Blceldie
conpl ete absence thereof. [0062] "Adm nistering"
neurohogpenad sigalifiasan gause. aapsillyas Aecoleate, fyngsjopaldegompensation (see
[ f
i RGP 1l SECIC ORIl o AREELTL ot o
accelerigh aeitamasoulst failuient r amuscul arly, sublingually and via
i nhal ati on. [0063] The term "vascul ature" refers to
t he redy  OFf n r g
0066 e HELE 4,0l RUBRS, SSSEh Bl L DUPALERL bcn
blood Cctmalmwtoe thughsadtr] Etwrdmverlnmmpemollempn)ripmenmﬂy tdea with heart

rinre SRR 1D SR 2 P R o Ao ssem.
This fIMRIS ptimaiilyrselt asd Rateduilds L?f intvBBo BRI 15¢htiBak iAfthd ©daha 1QHSs @ an
rel axin agonist to specific relaxin receptors.[0065]

increaspHp WeightrsWelliag i s easad aimmaprphee cdaier): HW(Rr o ihsgbagmen
(asc1tebm%@ﬁm1§/ th@ R dSRGs 1HRLETHRRE g%pll%ép qgﬁ]c@s th@d 0[11% Cf? oxygen

t'o a horfonal disturbance in t can
that capentiet the dildodr end dapses ehrtngbseof beeeﬁe@ysm@a)sﬁgwdlcamglso collect in the

lungs \Lﬁénqg?.g ﬁiglﬁfn%?}i' h@a%dg% %% 9 gte t?lﬁee %%gﬁ?n%ﬁog sleepmg difficult
(paroxys‘mrdlnactoe&l d)lspném()lt Hluﬁﬂas.&slpacbvs oas sf the nsygromatendfeatures of AHF
signalin qn cause, as well as accelerate, functional
Emdk“&@%Sﬁﬁ%H@é&?Bﬁi(see Schrier et al, supra). In
addi ti on, excessive neurohornonal signaling can cause,
[0067]as WRé {erlﬁS‘cz&dfée hﬂhﬁhﬁ’ua”&ﬁdﬁhﬁa V@ﬁi@iﬂn&bhd‘r@ih'eUﬁ@cle[c@n@t%llon of the
The term"fluid over|l oad", as used herein, refers

heart beearagstifreghlarn £ Weswally Tog etythm émB‘Iedbﬂi‘ 99 rheats mer ‘Pti’ét%ﬁdﬁ‘”ed

hyc¥Yla€rAn frudidl] } VREthYP6E ek $h d1Md DER
tae ycvvlth hneart féﬁ"ﬁ’f e}@?ﬁ%t(fgcgﬁhcausgéaﬁpw d%@?ﬁpgad by eardia

actiyvatijon of the renin-angi otensin-al dosterone
[0068]5y st eafrliagficheminy perurpyharellpad ey (o the heprigussie (bgicargim) is
dl
ol b7 KA Sob ORISR0 00N P, LRk
may lefgterd lpﬂaéraahcl@(dewaardlaanddrgmon) nCaxtdmca@diemeann@adm ¢aasc) a serious
id enters th aces'

| he. . f
abnom{éﬁ% ryrgﬁ %Eatérs},‘?}hﬁ"%ang{f arb?augg:(&érgwg and in severe cases %eath

[0069] The term “pathophysiological” refers to a disturbance of any normal mechanical,
physical, or biochemical function, either caused by a disease, or resulting from a disease or
abnormal syndrome or condition that may not qualify to be called a disease. “Pathophysiology”
is the study of the biological and physical manifestations of disease as they correlate with the

underlying abnormalities and physiological disturbances.
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that can enter the bl ood, and causes shortness of
breath (dyspnea). Fluid can also collect in the Iungs
wob@o/140s5Ng down at ni ght and can nmake ni ght tPE®EUS2009/044249
breat hing and sl eeping difficult (paroxysmal nocturna
dyspnea). Fluid overload is one of the nobst prom nent
features of AHF and/or acute vascular failure. [0067]
The term"cardiac arrhythm a" means a condition where
t he e 11 qryef rrequ
070 L ST SR N BT RE G ATE Bes B B o an
importantryignehng mokcallllb evd/otvad hryman;dplgzsmkrgmm m&ijlaitlhqlogbefb‘plrocesses within
er m nute)

TR A S ST A T -

muscldih ®sbdfvessdlst whichealzeathemnuianhe. DM@GAS Al Hisod vessels (mainly
obstructed by a partial or conplete bl ockage of

arterioleg) lgasrlg a 4pqreasy in pload prsesre. sl’eﬁvwrélsmeb@\keag@eh«myat|l@a@m

vasodiBtiDE B SugRiN@CK s (HHORAEH Bihdd ffs 5(91‘1(5 &ﬁér@g ch as LGR7 and
i schem a may al so cause a seri us a norna %

LGRS raggptars opsmoaiht hnscke) cellphf thh vesnlapmewbichan hirn agivated therendothelin

et Y FISARTRR IR OB T AL (it of

nor mal nechani cal, physical, or biochem cal function,
[0071]ei t hke teoauSRldF ,Waantdheaea“smre’bandr @sutk tecugnpensanadeheart fallure as

used hedrem iy cﬁinted bg@qnegpgians%gge %’{n g gg%sfgrlmglgg%i]%%g{gga%sawg gt §est or with
mmlmzilh&eﬁlbhl,qmlrﬁf)nafrﬁ&)dgbﬂloﬂginQﬂEst Anfhy RRY SleGabd natriuretic peptide levels
nifestations of disease as they correlate with the

[brain %H@FTIS/P‘?P&"%WP}%?)?Q p%glLa;—sa%agpsIﬁHP@gl.@gmg/mu
di sturbances.[0070] The term "nitric oxide" and "NO'
[0072] ar eThsRfn Fiysphé&h asreaablynngr & lﬁbo@éﬂ%rﬁﬁfli‘ﬁg Qs #%ign of a variety of
nmpor tant signaling nol ecul e involved i n many
dlsord%h%di is PHERE T andpdicdionied Insgruale \snbledes ersofipsuifigient prounts of
[ o}
o arane e Pay it B hn Gy ToRRs o MR o g @S fRaing
when lyigg glet, svhiahtis ehievauslean in e nptight gdsinore(sitig art standingfas opposed to
terial blood vessels (mainly arterioles) leads to a
crease in blood pressure. Relaxin is believed to
elicit at |east some vasodilation through NO As such,
[0073] r el Gbunipallsiuddks and)p&pte'm:i g‘uiidblm«?.sl t&]xfbsﬂlyc&fﬁahm@tefsﬂ&haﬁeﬁsystolic

LGR3 r ce or nus ells of the
blood REESS P L Ee A ' TR, LMt BOTEA) 810G At i S5 below
about masmﬁdg 130 @ef H at 20Wnh T, deyddth cSupRh RSt NPl deli
roduce NO Flgﬁre 2) %71 The terns AHF ”agﬁrg“ e
In the Oﬁ’étsﬁ Offa&P'Flth@" K Oré)éh?f gardige ditpuashpentiemmay baichasagerized as
a SBP l§’e°¥0\5v‘§§(511t hed ﬁin‘f‘Hgsl(ﬁ)eanrﬁ’ g PYo HPI?H%r ?ﬁ?d?ﬁ:eeprgferl%h emggdlments
he foll ow ng at” screenifg: dyspnéa rest or wt
the phr@ﬁem matm@mr\temhypthmmamy” mﬁwg &51 SBH obgreataetibin X25 mynHg at
t atriuretic. ep tide levels [brain
the tlmQQEstS& eﬁﬁ%%r {eleg(m ?(EN‘B S rg %'nSO pg/ ML or NT- pr o- BNP >
1400 /nL] [0072] The term "dyspnea" refers to
[0074] di fAs$ wtithem'm, tHelpbrasd “inpaatdirangl fuhdtion? isadefingdasodn @timated

glomerul%rr hl?rayon rate (eGFR) of between 30 to 75 mL/min/1.73 m2, calculated using the

reclini

simplified Modification of Diet in Renal Disease (sMDRD) equation.
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di sorders and is primarily an indication of inadequate
ventilation or of insufficient anbunts of oxygen in
w0 b@ogiawssul ati ng bl ood. The term "orthopnea" reEBUS2000044249
difficult or |abored breathing when lying flat, which
is relieved when in an upright position (sitting or
standi ng as opposed to reclining). [0073] dinica
studi es and practice guidelines typically define
hyp l¢ s
07S{/P S 805 AR 2 S e R B S o compr
in clinprbresaarad teigls s BB sdd givallyotine tiehment Fhgse 1r30s amnublepligrearried

ot s ST B GRS M RSB e R B0y

takmgmiliehz&nve arudioa thethubgase withy PQin® AGHRent FBYrmReutical effect (piacebo) It
racterized as a SBP bel ow about 110 mm Hg, 100
has beﬁgo SV ed IahAPREN Ieic i My P REKaly WRE GarmERt i demenstrate
improWiMeas for dis ARENTYnBRDHY
P to a SBP of great e? tﬁhaeﬁ{r shé’Q&mlgiei/@ﬁﬁé}V@re géctélfvﬁrrieg %?Eﬁﬁﬁ)é())/glca“y
active gepteen| (dlpceho effeachx Therathns, thesinglasiponf a [JIGOBM]m Agrial sedres that the
StatlStngPﬁSJ %ﬂf %E?téﬁllgggﬁleeffecng %l{;tgcg‘tsd; tﬁ? gbys]goli{)]%qgal agHver téét*aément and not
simply(2@RR) ofaf pliebwetfect30 t 0 75 m./mn/1.73 n2, calculated
using the sinplified Mdification of Diet in Rena
Di s « 007
0076 3RES LT OB PO s LTk B Sogram ame
period@ﬁbﬂnltmbﬁmmad IThe Cilierpetiad isrgeg@aN € fepehdent 6n the kand of treatment
lolo ical l active treatnment. These trials are
and thgg%’git A hehaliintout as doubl e blind studies and
neither the prescribing doctor nor the patients know
[0077]i f R&Yedtepeih aeltlieh tdARli@kiNg AT rTérs ft(h@eaﬂﬂtlﬂﬁtt@i}ﬁﬁqarlly due to
wi t hout any apparent pharmaceutical effect (placebo).
a cardipyaspylar g sebsis gl dpminsiakp aevie Atyopwdial infargfion, refractory
congesBNY Ré4H ﬂghl‘é@nh )i{n)L QRELy treatment can denonstrate
I npr ovenment his or her condition if he or she
bel i eves the ,gre rece|V|ng the physiologically active
[0078]t r et hesd liefﬁ%/ igcaprns afdregeyspd impasients ayid copgrstivgledagifhiduye or renal
I r S
oSy BrERE0% o o REHA0 OB N RUBLERUGAL Yo i
of diurpts/ageotsdlyit a:edulcgs raaxtsompeon o Esotdimen andachdo mdetbyg herkikyeyaleading to an

increa & é&éu&¥ ! glacebo effect. [0076] The definition of
PRROLPIVA "I8Yi on" is a hospital readmission during a

certain tine period after initial treatnent. The tine
[0079]p§“rhie octmi ‘sibgei ehah byedde pen:deuekt ama stdual Yalluwgl elﬂfontpﬁﬁsai aenge of up

0, ition, of the t 0077

o 10385t bl sttt G Bt B TR whlans Topingiasionen

intravehb@t (1V pinfsiotBrtielof aBiif 30 enca/kgAfadll MY SHFAtkAIT VEARSRN rAbEsr
as death due to stroke, acute nyocardial infarction,

27 meg/eg/dayctopyneedigdat i ve heart failure and any sudden.

[0080] “Therapeutically effective” refers to the amount of pharmaceutically active relaxin that
will result in a measurable desired medical or clinical benefit to a patient, as compared to the
patient’s baseline status or to the status of an untreated or placebo-treated (e.g., not treated with

relaxin) subject.

Relaxin
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[0078] A "loop diuretic" nmeans a drug used in patients
W th congestive heart failure or renal insufficiency

W 20092dwse synpt ons of hypertensi on and edena. PEI/USIPI/044249
diuretic belongs to a class of diuretic agents that
reduces readsorption of sodium and chloride by the
ki dney |l eading to an increased secretion of urine.
[0079] The term "about"™ when used in the context of a

[0081]St atl@%gyv@ils %Z)Olg?gift%gm?gﬁ ?atlérj‘{]]gl?lgro in fyz% (%ﬁ l?a%g:/ﬁoal?lgulm (Figure

D). Mslteap@mﬁqﬂéib’u@)axmﬁs an Emk)t:am:md aan[ocrmé/pm&ﬂﬁllﬁnﬁbﬁé) belonging to the

30 ses |V
msuhd %Pg%poerr]farrngt :S eo-]ac t ?&tgtg g?(gpt)ég:l encorrg%s gg,A chain and a B

chain, held86dettief be dapphide Gahdsy tvaf i‘n&ﬁ-ﬁ:héﬁﬁs arfdafn@r&raiéha‘irhe]"hus the
armaceutically active relaxin that wl

structif ity 1’eﬁe"g&ﬁ%‘£§‘ﬂ}rnam|t@ digositien ofhgiglphide gpnds) |Irnhwfa41ns there are
three KABARMbA-allAiAreRAUN LALs, ré?&lﬁ‘?rmﬁf\]efjmtf@lgtnggaﬁ({ﬂ?% gg@g-%(}r H2) and

baseline status or to the status of _
relaxiny} gldNG-ardERt &d and Hy. sharedigh seemned hewology.eTlaece age two

alternaﬁN%ﬁlﬁced Fi%b?c%@p{faqgﬁﬂ‘]enggldm Ieghlgofgﬁé%(geesg%geg ﬁgrdpisrgene. Hl
and H;( He gliffeeritially Mopresssqn emef)nogﬁdtivy ,orgragk fﬂs NPdtént &d. ts,ﬂgp,gzi ARl

el ongi n e
Gariba§ DAL O % e%?egﬁgré%%h%‘@aro Rt e Poh s 1B, 4, while H3 is
found pr@aGlean the®irgh N TEOB® R IR o@ﬁhe@@laﬁn%?ﬂ\;\%& ilﬁﬁl?e"i‘n R Fe@ﬂﬂt&*s is

el d together by disul phi de bonds
generaﬂﬁ(\yegﬂf@owmq— the ARAMAkinppRy&r aly ﬁé/[CéEyqj@tgqmev Etlom|5y14) 1-17, 2005;

and Wflﬁﬁmn@%akﬂéﬁfél Cﬂaﬂtﬂ it R@lagfn%ﬁﬂeiat% e%nldgl c{:) y e{asczence and

bonds. In humans efre are three hon- I'c
Springerelcigtica ~anéwss Mediax3087). 1 (RLN-1 or H ) r el axi n-2
(RLN-2 or FQ) and relaxin-3 (RLN-3 or H and H2

h Ther
o SR D B 0% 40 s o
as wellcthGPéHélﬁﬁ ang 03‘1’@1“!421.‘1 ES&®7idne d FRBrart h:lu&g@-@ifdﬁ replcht- @‘ﬂfbld‘Rg G
d t rgan
oty B ssead n Coprpdict 1iE ongens
receptd\zb| B(Hy|caﬂtaﬁi’ﬁjhe§ﬁhkh5aafralﬁﬂféﬂ%éda@loﬁﬁ% A% l&rgééry%gs@-lated

whi | e is found primarily in the Dbrai'n.
eCtodO'é‘e'ar %ﬁaa%y E?ﬂat?%f@ theeasntors frsha &lécqpmfw}gmmﬂnqsx ich as fthe Li-

receptdr 8F ?S’ItIQEc%plo? gﬁ&% rréllnh}f ré’é%#éors@@%nb E\ tthFﬁeaq{ %Toitﬂ)muscle

(W I kinson et al MC Evol utionary
connectivel fissu@.@08 cerdraianyy atkwnmsmus acrsoBaly igat é’pte@h&]‘.ﬂxﬂ’rs sitch as HI, H2,

porcm%%ld%ﬂaﬁ]e r%%qlmg)osgess a r?ap i Iegggrwggrracgodrr?rggrg;?s OQIEIG]u[]Leu_Val_Arg_

I nger nce usl n |
X-X- Il&edqamce (SEQIIDAN@S) spiEiadih} Cass@leaXihBse rORRME AétBuatd the LG(IjU and

L e o A B St SIS 0 g
horse réle8adoGoNtealidiocAGn biactivity through the LGR7 and LGRS receptors (see
Bathgate ef al. (2005) Ann. N.Y. Acad. Sci. 1041:61-76; Receptors for Relaxin Family Peptides).
However, similar to H2 relaxin, H3 relaxin activates the LGR7 receptor (see Satoko et al. (2003)
The Journal of Biological Chemistry 278(10):7855-7862). In addition, H3 has been shown to
activate the GPCR135 receptor (see Van der Westhuizen (2005) Ann. N.Y. Acad. Sci. 1041:332—
337) and GPCR 142 receptor. GPCR135 and GPCR142 are two structurally related G-protein-
coupled receptors. Mouse and rat GPCR135 exhibit high homology (i.e., greater than 85%) to
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protein-coupled receptors (LGRs) which represent a
uni que subgroup of G protein-coupled receptors. They
weomwbaiwsa hept ahel i cal transnenbrane donai n aPCI/ES2009/044249
| arge gl ycosyl ated ectodomain, distantly related to
the receptors for the gl ycoproteohornones, such as the
LHr eceptor or FSH-receptor. These relaxin receptors
are found in the heart, snooth nuscle, connective
the h a%ﬁlte(?l}e ){1:(‘1212{/% ﬁ% glﬂqlaﬂpﬁﬁﬁgwéj'%?eg%h é}%HiSeaﬁ%/Aﬁ\g EPthe human
GPCR BiSaXlumapasd eswis@asoeelt @irat xskaqmehbneds o and Avatesimadise, rat, and

.t A R G TN A Ny

74% Hdadlo@n dwllh(ﬂﬁ&lahm RS GPRA 137 igBgestiiat mdANdyatSw, fa'h@ 'fﬂg were
this sequence, honol o Oggl such as rat, shark, dog

Clone% andsshopaita ke RighlyHiamologous (iet igerstar thapisd4o o bmn GHEBu@?n

Pharn&éﬂ@lo&@%h@ﬁgteh%n 0¥ & us ﬁ%)%ﬁdfﬁ@%h%g% i€s %tes ng!)wn that relaxin-3

blndSMGPQ&lé&frnmR&fferﬁM SPspts magh affig e(ver Chepi errizl (a?tOOﬁ);deZ]ournal of

Pharr g B bt Bl By G OB TSP of ogr ol

Chem stry 278(1 0): 7855 7862). In addition, H3 has
[0083beeRddmonvs foandaintbotatventch enﬁ?@Rl(seB Fregeaeplahy REIsAR 2960

1o By Ry e SR e it

Octobgt 2000t BFcdinley Ak dinGdkat %lmmmr&ﬂ;cé&&em% @bius NRMSBof the
and rat GPCR 35 exhibit hj gh honol og greater

ovaryy i Rreggigtd 1 B RE PrgHRIEY GRERDY 1S Ph’ﬁ@“hé}g@“% pyd dgciduag fin men,
relaxdép %162‘%% Qe ?t!ste@ r RRGL T I6R 14 x%etapgtt oxglflatlton %s F Hfglﬁlg _oglts production

. Human and nouse as well as rat
by thehionplss ltieurapdd ge péakds eechedyleeng rlatﬁrstanmemmm t@POR1IB5end of

pregn@‘fcg Igme%g%egﬁ% %?{R}‘ee%‘l%{\gyolg} lre\g%tggf: h{f}?m an%&?&qﬁﬁ#&lﬁys arole in
pregnflé@RneARanc{dGRethft AogBtyeR g lilaOig BOSK Bissutl BontRMIch gUr'le@rt rate and
were cl oned and shovvn to be hi ghl y. honol ogous (I

releas eSO AN AP o MRS PRIV deIPH A %Pwp Baiitates labor,
softenS Iﬂﬁrc@ﬂv‘? (de;@&dl QiBerQH%)@ l%%esf tf]@ meﬂhé fnﬁgc%mturé pﬁférﬁﬁal@ F3laxin

shown rel axin bi nds from di
also a’é’p@%?@klgm mpgtablisaf, finhabitiyg ((d@eelr}yeatheelts aed ¢nha@@0S)ts Fieekdown by

mcreagjg %@1@%@8@?&%8%]0 gt)F%e a%hh%(clgg Eé% neégslls a-lrngie % % e%lfﬂ \r(ﬂgodllator

and nen (see Tregear et al; Relaxin 2000, Pr oceedi ngs
[0084bf tRﬁéaXTthISdhft gﬂneralh atdpormia$ oftiogtbwtlefacter ami iRehblernf&ltering the

natore B S e e P e SRy on H2 are belcved

to be Erimarilg ekpregbdrinokplobiectiv @isdte wHIR HY g &BéwR R be HhdrNg expressed in
ancy, alsao by the placenta, chorion, and deci dua.

brain &Hprﬁ‘g As fisplasgdherain, s 2oplasebmuAr tolincaitig@scuisiagg Féidiorenal

functx!)t?é/rﬁi c%n in3®edkEElo t&ﬁf’als%élé%& @Scales! SLFIUAnH 19 dLLett§ their homology

roduction by the corpus luteumand its
with Heaye heieripleted go bhevitableder traating sardioyasquolar dl@waer dintadditiend

pharmgéeutlcally effective relaxin agonists with relaxin-like activity would be capable of

activating relaxin receptors and to elicit a relaxin-like response.

34



pregnancy. In the absence of pregnancy its |evel

declines. In humans, relaxin is plays a role in
w@e@ghawsy, in enhancing spermnotility, regul BCT/NH2009/044249

bl ood pressure, controlling heart rate and rel easing

oxytocin and vasopressin. In animals, relaxin w dens

t he pubic bone, facilitates |abor, softens the cervix

(cervical ripening), and rel axes the uterine

scul.at ur animals, relaxin also affects collagen
Am“6§§?g§%?ﬁgﬁﬁAFﬁﬂPBF?Fﬁg col | agen synthesis and

enhancing its breakdown by increasing matrix
[0085]rret alHPptiat mon as@mon lchusalfsichospibadaissian ¢ segiens sider thafl 65 years
s aren sodi | 008 Rel axji n has the genera
and fob?%]'ggsi,tltvp ggarbgllgregrleg\tﬂqurg@ﬂ%?&%% ef ., @gﬁgﬂﬁgl@H@fﬂg Journal
155(1)8-1£2009). R epiRA MYREpBEreSONARGH 'n%ﬁtahiyséél'@cn?gq&iru g therapies for
i nfl uenci ng snmooth nuscle contraction. H and H2 are '
chronig gyptalieidhens fabirg inchiting gnaiotgnsisenayerting prgymsdolibiters, angiotensin

e e

made indheeart for Adtidivdessmth therapn dnd modaldy daed ndt ahaiged si gﬂilﬁldantly over

v oS30 57 A R0 3009, S LRSSy s on

diuretibg nfikbighy@bli@nitdprussiedidohgars e JbraNidSfonk Ahv ot 8aseabld tB improve
addi ti on, pharmaceutically effective relaxin agonists

AHF opjfcoper( Al el srsaackiievpmy isdens far Werapasisisiratesies including

endoth@ﬁr‘i '1\f@t,tebf3>9 bfo%iceﬁi’é'vﬂthrﬂ?ﬁ@@l%?Aﬁlngas()gralg‘%lﬁ QQtr?c%m’gf antagonism using

rel axi n-11i ke response Acut e Heart ure
TOLVAZiTAShithe TE@IDSQIC wipHdé NESHY TR t andd S IdESBANowhich combines

) at.ients o der
caleul QR VSR AL PoBfls o idin SoMeli § SRplerle por of
the corepleaimorbiditeof AHE pdedeutiarlab ottt Alﬁﬁ{ai:kntQ D8ieridfafi8n of deRal
A spi te of the gg,ss made in nnr%allty redTC|n dru
unctiqigap Jiice OF SprSeh R b e (LpGnalsynerames andds relgted o significant
morbidifyGh i AMF 36 19&&@ sadaomr%vt@ fikd RQH@R@@M hqéwo% SHeart Fail
i ot ensi n recept or bl ockers, | ockers,
Rev. 9; dng%Qt é’ﬁ@ﬁ)elwwrarga@hi)%negal fynstion ﬁ@rmlabst mtbﬁo‘gamsgom@s for AHF.
[ {

Hence *%‘Fe%ﬂn{lﬁ;&?thl{gl\a}%ﬁ r@\rl gﬁ%é@h&ﬂé%f&[pganﬁ QVS %l gf?ects which
signifiG tly eaplswésﬂthb emged)smfor pGaMAL that Gre/Rift @0k AH@QaZ)))ulatTdsm ln

cla Si.G AHF .. S) as | oo iuretics, . .
accordfte Blafy bRy e an B Restdut Bt 4 ptieptsprevbiects
afﬂlctdﬂa\flﬂl aate REBEC @RbApéatidHEVeME ofAbmbih s, @BuljAtd £Micedd with acute

supra). The sane is true for therapeutic

C”dm%ﬁqﬁﬁ@@ﬁ@§nﬂﬁgﬂﬁHﬁﬂﬁa@ﬁﬁﬂﬁﬁﬂﬂﬁn 1 receptor bl ockade
wi th TEZOSENTAN, vasopressin V2 receptor antagoni sm

[0086]USi PaichiLMAPAAN cah BE cl@%‘if‘iédqﬁt%tthl"ée @Fd%é BReMNEPIHR Tl Ric blood
and LEVOSI MENDAN whi ch conbi nes cal ci um sensiti zi ng

pressug i) thediseraefi pagsentgtion Geered- e@heomhdamuetalr,éAMA%f mﬂdtzzdﬁ 2006;
e t |ty Al
o SHELE U Db TR AR, TR, e A Rl o

hypotensavmgroﬁlm ﬂoMbcbcwdqcaesshm)j Qg Gheomrrmtem gbip (norreal,blood pressure) and

3) the f?y%re en%{veeng?oup (¥1 b?oq)e prgsrslt(ljreﬂ.s related to significant

[0087] Hypotensive AHF patients having a very low left ventricle ejection fraction (LVEF)

are described as having “low cardiac output” or “cardiogenic shock.” Such hypotensive AHF
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nmorbidity in the AHF popul ation. According to the
ADHERE regi stry (Heywood, Heart Fail. Rev. 9:195-201,
wQodi4o6snpai rment of renal function correl at eBCTUSI00H044249
wor se prognosis for AHF. Hence, treatnent with relaxin
provi des a novel AHF therapy with favorable renal
effects, which significantly inproves the prognosis
for patients that are part of the AHF population. In
: r t jh can be
paen SREEHERNR APR IBGR 6The VIR it G IR GENGRE o he oo
in the vafitficiecha ds pinigedacutvéh eaxrhohoatraaduenmsrmematl on events or
syrrptorrs or subjects afflicted vvith acute cardi ac

e ensat | { assoc 0
100881 o2 BRPRAGH b AT s g B RREL BIR0 affshite 6T ey brsper LVEF
than hyb&tﬁﬁﬁv@ﬂHF@@tlén@Mﬁite@é bndiInRQdefRFiBEE LY vl “ChdiatifATRir®f The
gé@lsent ation_ (See, g Gheorgb(%ade et al., JAWA
cause 05§l inghepe Qatzf‘@ts i5 B eembigadpnaibethedeppgssed capdiar fangtignand
vasoconigienp! ] : 4A- 23A. 2007). The three groups include: 1)
t he hypot ensive group (|l ow bl ood pressure); 2) the
nor not ensi ve éroup (normal bl ood pressure) and 3) the

[0089] hy JdyregasiveeA GF daientiayh higheologst @gssureea)nd tyrgmlya greater LVEF
than nofMQLASISA M %t?ﬁd’ a‘?@%t ; on‘& d@%é@ed/ & av CP%S vlas%futar failure.” Even

ventricle ejection fra are cribed as
though Hwwé¢ paietts drav csomohi degres ot pbndrmakcai‘char fihageanihe psdiooknaht cause of
otenﬁl ve AHFpatients have hearts that fail to

theerggésYJag%{ AFV5UMD bl ood, neaning that the percentage of
the blood in the ventrlcle that is punped out with

[0090] eactursandatagidicares it}sat vasdulaefdilufeQad 8jrdNo faihiremay Ueth%hilr'ost

atien ave h| bl oo res ypi ¢ .a
commofines BF R IRt onbathorip st il B AR AR AR SERAEA Athaory
CommifedTR{cui¥aSecdRpeisal8Heas FARYk MNitiokd RELRGy { ADHERE) Coldlodule Q1

cause of AHF in these patients is a conbination of

2006 Fipak Guraelph eeasipnald enchimank Rrppitorrietn ticveis d clbh 8006) c Maghi patients
present[n%%%] acb%%% ?zﬁﬁl!rev ﬁﬁ%yd%g Q@Ea%s'“ﬁvﬁgphgﬁ% r)béogggstlon on x-

essure an typi ca ter
ray, difﬁwlwdirmlsihg édy,éHFeapatdl renms! (@pchaensivgeoehigh (hypaessivi bddod

pressurﬁg?veé)msgg'ﬁgYe \éeélﬁécugé gltuggo% gegﬁrﬁ@)? n,%(?/o (l]‘,lig'? d{l'g%g Gcute heart failure

patientd dxRblit @2Eblethl antﬁ feﬁ@éﬁ@%bc&@tﬂﬁﬁo@ﬁnd wieh fillidglthd entricle with
vasoconstricti Current data indjicates that

blood, e pheraiiity P%thswentealﬁa? pmp Blopdhr dhepapatisats preelgpplyt

dlstlnglﬁmqr&ﬂf?ﬁﬁ)té?lfsw@‘ﬁﬁﬁ pRicARposed to low cardiac out put
( DHERE Scientific Advisory Commttee, Acute

n&gnsat ed Heart Failure National Registry (ADHERE)
[0091] CorTé enal egmeniggdoricardiac Qutbyl etdaydiogqaici shael (hypotensive AHF)

mvolve?a Mfoélc Qr% trat é‘ﬁ%@ﬁ‘le hEd}to trac]fh}@et %%Qr%}nc MDY faster

tients pr sent| ng with acute eart ure £ gns an
(chronogrppig) wirsziniaicthe genfigiquud fivitalarygans ¢Bepe s gi, Mieroinex eay., Eur Heart J,

26:384-416, 2005; and Shin et al., Am J Cardiol, 99[suppl]:4A-23A. 2007). However,
normotensive (vascular failure) and hypertensive (cardiac failure) HF patients are extremely
sensitive to changes in heart rate since an increase in heart rate reduces the filling time between
vascular contractions, and hence lowers the volume of blood filling the ventricle (Satpathy er al.,

American Family Physician, 73:841-846, 2006). For this reason, treatments for acute heart
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difficulty breathing (dyspnea) and nor nal
(nornotensive) or high (hypertensive) bl ood pressure
whawe/1pweser ved | eft ventricul ar function (geneCHUE2009/044249

>40% EF). These acute heart failure patients exhibit

probl enms with excessive vasoconstriction and with

filling the ventricle with blood, rather than the

ability of the ventricle to purrp bl ood. These patients

ot ensi ve A . . :

fallur@l{gtgt 1@%1??6 l-%&rgba% Mﬁ?lg&)%p?{g%? ntatl p\rérxgn Sive acPte he xgtr"abllu%ecpatlents, if
not ComU‘Bl[I)dtCatﬁd (Sapathyogen) apsdhock (hypot ensi ve AHF) invol ve

phar macol ogi c agents that cause the heart to contract

[0()92’_1nal d(fe émlexglalanthra(r) técfag Ct{)’%trgéls{'B &ggh Qr?ntgr%gﬁlcé ef?ectwe relaxin
agonid¥iskeald B@atﬁhm&ke.recf’&tra coeasit rate toz&oalaészﬂ‘@ Gellegmmﬂ:ﬂga steady state
Shi,n et al J.Cardiol, 99[.sup :4A- 23A. 2007).
in the jpajeng-e For f?fé’?@g‘l ’(—’:"I'T%‘?W%rreﬂilg%@m‘&'lstef axift @jraygagusly to maintain a
serummbﬁé‘énhﬁﬁéi Y& el HiRm fRl Pfo@OO"r‘ﬁ/rﬁlatM&%t ecﬁﬁ&ll% the
extrenel Yy sensitive to ch anges | heart te si
adminjisiiatien glrelaginie gentinued s to@ehigeis atsapin cdnlccrngxtlt)n nérelaxm of from

sbour 83 RERLCSBE RULA mSR I BGHL AR 4F0S 0330 o AT RS iy Figmos
preferablpeni abant Fanabloyt H’n)ngmtl ‘B, suBRcB4Adu1 886 ired@DB)th rdfin at about 10

o 100 3B S IR B A 8 s
More PREEBIGNEE WdREWbRIdMRAMehtel Alith4E18xRAL AL $0 to JboMSO ng/kg of
contral ndicated (Satpathy et al, supra) [0092]
subjechad; Weight PepHaY- nlﬁ@é Frdapfeveéﬁmb@ctlmv@t, plarmpeentienllyzffective
1 e
i BUPTRGRH bERL| L SRLBSLAYE ket BB S b
adminggitetingcblieenareaalst eathynmdated by tha dIS!QE).SIpIaankIﬁmg, ot not limited to,
sbeu SRRl Ry BB EHS SRERI B LB Bpgpiaions v
normallglt@xted wi)ﬂh o 1bmm@mw(bolm bo&Usd @t htienMBr@cute” and needs instant
. ilgemflc én he adm. nistration of relaxinis
relie. RN Yet, s 580 1B e HE UG BETS B BRTI 1 IS GORPPBRIcg thus, leading to
worsehifik @Kh&n%llﬁ&@%%%tor Qve51 Je@thab\%lﬂesc@@)gd ﬂgjem adiB{sfering relaxin
preferably from about 5 to about 300 ng/ m", and rm%t
at a copptaRigalghHn Yoe & MatipsUs 2 Saft: @nmf&ﬁtlveﬁ)rmgﬁ aiminfHatisubj ect
woul d be treated with relaxin at about 10 to 1000
Relaxﬂgﬂ‘&nﬁfanﬁk'&hﬁgi ﬁ&’lg){ce‘ﬁedl%*ahuﬁf%l day rather than via a
[ oadi ng dose such re preferably, the
ubj ect would be treated with relaxin at about 10 to

[0093]ab0l}¥ 1t|251@w|q@t,mggt0(§)p bgum:] ctheqyyape heriednial gféqct q@ylaxlnns believed to
be a dﬁ?ﬁ?"r&ﬁft oPFeff ?r{ £c(:tﬂg %@P&E&Sp rpeci?ilgqf gt#l; }n tﬁe réﬁal and systemic

fective relaxincor- an agoni st th
vasculaging by sinding tb axecnzﬂbmdaxnaﬁecnybksghaiaye foG]lcher( thfeemmssthof)uscle tissue of
the va%cu{nélfrs s|) ElrélnP ﬂ.lél? THILS deg balégceﬁa/?\qul?l%%rgﬁ tsey(gteb and renal arteries
are vagdaunsuaa anemdadnite bunE RIS Gy ithYut cBWd t%u@lnklun e Vikdted

al ation. Notably, acute situations are normally

patient, /s BiaPsiRY of TRk B PigFeRGEEPICcHE And)balsaeing yesodiidor is particularly
advan@@@&du8 it cdnfext ACWAiBH i130GksHENE® dUsh dbeased vasodilation in specific areas

of the body where vasoconstriction causes a serious ill effect such as in the arteries that supply

blood to the heart and the kidneys. Notably, the balanced vasodilation occurs without causing
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relief. However, this can lead to situation where the
patient is overconpensated, thus, |eading to worsening
w@boobaassd f ai | ure synptons or even death. As deSDUSed044249
herein, adm nistering relaxin at a constant rate in
acute situations is a safe and effective form of
admi nistration. Relaxin Treatnent Results in Bal anced
Vasodi | ation [0093] Wt hout manting to be bound by
any dél@t@gf;ﬁ/s’ si rb?fe??&ﬁf §91Ilnea]£ro$efs f&ea%eJt %‘nﬂn&n prggle}ngw&dtreatment
|rect axin ac
with rroeesppctlﬁc vaspéxtatbns Gs thartbebe ldatgsoftem ldahﬁﬁ) :reemasi snameffects in the treated
enl vascul at ur e b% bj ndln% éo specific r l
patiery B Pect et bttt P L Bl b StTby da fgmparison

the m6deritb eff¥@SE Ll adin§lewlyTiRtisase s vasadilatiof Sivhiess dMhDBRIBRARE it is
sodi |l ati,on as both system c and renal arteries are
necdeg Sy

Pt altdRimAPrAN B dERADE et in FFRtEwE] dRes Rehealipe ngatension as is

the caS@Wfth RfnHYRRL 8% bARcdibdhBRe for §aReh B iof Nin paWéLﬁar non-specific
property of Telaxin as a receptor-specific and

vasodbalbesrren gy deserdaridestion ] alrtsrlﬁsaa'ﬂﬁlvculls a‘rrbyghadmanba@etolmlaien
h it S| tain incr
exces?%]%dféfl {lgh It it SlgBegl g C‘?\gr} g’lg ?ntt{s?%glvgo?j{j)hwg?eél%caq composmon
with phasoeentidafly G&tl@ﬁelﬁﬁﬁ%&ﬁhzﬁmﬁﬁﬁuﬁn@&l@ dffectiaf keR&tn apusibt Wich targets
e arteries that su od to the heart and_t he

th
systerie i feol N RsrIS T B e ot e 1B ok c LR 7. LGRS,

GPCRW35 NQPER CaLigk S I@BYthel edsel %Ba%@e@ﬁ@dlﬁflgﬁ MithSHyP&tehdiGh.
process of treatment. A common problemw th treéatnment
W th_non-specific vasodllators is that these drugs
[00944¢ + drprseqgnily, relarip Gefsbesiae tutedieteardise depempgnsaaackvents by

selectf?@t}ﬂuﬁﬁh SubjBR Rk MidRgcays Satga‘ﬁﬁ%@lor ﬁ\glm&ﬁ'iﬁw@l?kklt}‘%gmptoms and/or
potently and non-specifically. I'n conparison,

indivigealeswdfesing fioacacusfvasallantaihireg wbopies¢m evidbaseis cardiac decompensation,

and a%’rﬁ%%gérin?% fht%sé pub%rc%% hgfrtegc?gtlcgf)ﬁ#m?ﬁg fon w1tf1 gharmaceu%cglly active

O no
relaxib.r Ralgiantdudecthe BQIte cadiae déyppesnatoneveas Hydbitdigg wakerelaxin

s TG LG, B S OTPBDSE G g blr

vasodU@sond} & 34 QoS vERRi I BARMSE bbBItEKEsyaiRehi SARI bnANAR U IaBFe. aB%ked on those
vei ns throughout the body to dil ate excessively,

same prARFdR Py FHPHIB EhRs WAd toTtrEs cardine deqompepsatipe Ht hysses bieets including
AHF ,S’A?i%ﬁﬂ?%ﬁ%f IngRhdGRMR méd%m)ﬁ@ @hésmgeﬁ%axsmnh?muals suffering

active rel axin or pha rnaceutl ctive re
from agtenias¢uladiaibhe t Bargetlals ymlmubjccta m@terve pahrnbacaodalessiet suman

relaxui\flgg%l o@'&kleed SRS IZP% L%g%é%u&pély%ﬁe@? eegeﬁﬁxfrgz?ggms In an amount

in a rangé andbedt WEGADDD abike @fww&ou&dﬁw@gﬁ@aw InfoR®8bodiment, the
Cbnsgguentl rel axin can be used to reduce cardiac

dosaggrl ghpuaER | bAO\BrNd 250 He/ke ey | FgnRsem Bulbpe; ese dosages

result iM&rif cBigteMrlitiond bl &Mk SNBLQT3, 'l@dJOVdng Y8lng/mi felpeilely. In one
synpt ons and/ or individuals suff erlng from acute

preferrﬁéﬁnhOdrm%mharrI@CMGaby eldeotive ydlaxin acan agouiat Wergef is administered at

aboutgﬁ gggg?gzt | Cﬂat}}ﬂﬁpgf@ﬁeﬁ@a ﬁ‘[ hp %R:Sar&ﬁg%bg% é’tf cﬁ% la&in or an

agonlsid:l’lelrexé iy ®lnanisweredre hlsout H0 reeghwoeS O gk gidayt én amthier&mbodlment the
admin‘i-js?r%g(r)"fp & r%%txlnqg cgr}{%ﬂg(f asbt\é n?allr{‘]['gllnre]l ertu(?n éol?lgel{tr%xltlon oP relaxin of from
about 0.5 to about 500 ng/ml, more preferably from about 0.5 to about 300 ng/ml, and most

preferably from about 3 to about 75 ng/ml. Most preferably, the administration of relaxin is
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receptors (e.g., LRG7, LGR8, GPCRI 35, GPCR 42
receptors) resulting in balanced vasodilation, i.e., a
wa@le@b/1vmsodi | ation in both the system c and r eP@l/US2009/044249
vascul ature. Based on those sanme principles, relaxin
can be used to treat cardi ac deconpensation in hunman
subj ects including AHF patients and/or individuals
associ ated with synptons of AHF and/or individuals
contim§elﬂlfe{§l & }nggltefiﬁ QQérﬁ&%ﬁce\ﬁﬁﬁﬁ&H &' relfa '!nlolI‘r ﬁ()ut F1)6r %)mcll'” aFelayeh Relaxin
such subj ects recelve pharmaceutically ac ve “haman
has alsp dkemxshowheo be fullyyafifebiite at o seremomwhienantion @ 3-6 ng/ml. Thus, the
harmaceutjcal,ly effectivye rel axin agonjst in an
metho i L B b e e e Hl e B ect
concer@dynsvefirglitin P Fhesd aylaxih RoRBrr& WA dar®@dliordib6r dosR0es of
relaxin are 10, 30, 100 and 250 / kg/ day. In another
decompeRsaiiAnfyRRtS ST‘I)ﬁ‘eaéé‘y%@%td’é@erFeé‘§'8P>ta%théfé'fhuﬁﬁiuced renal blood flow,
and reff® HEBIHCIeAtY. ONFHRIm SR fédeRel@tin @B htrRiond Qan AQelMe §Preduce
ng/m, respectively. In one preferred)en%o I ment,
neurohgragnehinehaldneal flujd evdrioad,icarliacairdyihmio caaliiecasphaingt, risk of
h I.S..adm. ni a 0 30 ny/ kg/ day. In
monmg%géﬁg%SB?%fﬂ%%@%ﬁéﬁgggfnéﬁﬁ?eg %rnaceutically
effective relaxin or an agoni st thereof is
[0095]adnihé duraticencbfatlasibonettnk@t ispreferabity k2ptat agdngg/od alyout ¥ hours to
ot her enpodi nent, .the adm nistrati.on of relaxin is
sbout SN eaG R Y TR il on e B e B CPaTts s & needed.
For exargplaxvith @bpdct @magently of abmindst@aientrel200 ath@{n¥iratiBRES be a
. preferably fromabout 0.5 to about 300 ng/m, and nost
contmug)‘ué

el (pstnedirraplalt 83T {7 2l ofsaggmi Relpgigican be given
continUu$! Q/'Iaaiiﬁlryvenb&eor%gmd%n%g)ﬁsaa{dhﬁﬁ\ist?efti_oﬁ.elF@l;(an}a e?‘lggyz;drlp}fﬁgation,

.as to maintain a serumconcentration o elaxin o
relaxingge be daliyerrg/byi sysngegrues erthrorgh arx | Vabig sThel 1¥cbageem be b standard
. y .efo Lve. erumgoncentration of 3-6
saline, hglf ﬁﬁd#lﬁ%é?’ f{{%gg%t%(isg (l_)ng\éatg ?atcgagedprue] o s Orgimilar Sglﬂ{,l%n ina 100,
250, 500ne | 100@ ma divibag. sFeratbammedisaih fusies Liletaxinrcah e $émBedtetad by a
b tconcenfrations of %elaxin. These. rel axin . i
SUPCHBRE AT PRI BTRO MBI BFatd B ioP Sy tibe rBeutRRsTsHE ptiect, the
relaxin@M@MiStrabidf s @Sin@NRRT63hs sPIRRS SRR I0P AmedF Fdp¥k MAgds needed to
. reduced renal blood flow, and renal insufficiency.
achievg=palihyripdicsubicfiese rel axi n concentrations can
aneliorate or reduce neurohornnnal_inbalancez fluid
[0096] OV €SPl AT @at@f BTNl yAvhi e 86re tR5RE WrBpedifisKeriods of
_ of nortality, cardiac stress, vascular resistahce, ang
time. It yealsoipesiblp G0OGY a vrzedwn and off vith relakimes needed afl nenadmmistration
£ . t hours to about .
cn b RSFRELPUL KSRl i, ARIEY RS Sl & BRI
cardiacalet oroprabatioppeeits, tindatinghdtsiwabmnekdedy spher; hegpeatandien, arrhythmia,

1 th respect tp frequency of admnistratiaon, relaxin
reduced et MERPEEY ool TS St ARSI efedip Aigher doses
if necedstigmo ROt Bathdut & ARFhAWOEa@ike Vds@a4 BN e a8BL@%H RomBcations

i ven continuously via intravenous or subcutaneous

be
such assyddeicatdiagarisit.  For i ntravenous administration,
rel axin can be delivered by syringe punp or through an

Relaxid Yré&aghenfD6es Not@flisé RenReTSki& kAP Diuretic-Sparing

[0097] Renal dysfunction is a common and progressive complication of acute and chronic

heart failure. The clinical course typically fluctuates with the patient’s clinical status and
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saline, half normal saline, 5% dextrose in water,

|actated Ringer's or simlar solution in a 100, 250,
wWGO®04063D00 m |V bag. For subcut aneous i nf usPORS2009/044249

rel axin can be adm nistered by a subcutaneous i nfusion

set connected to a wearabl e infusion punp. Dependi ng

on the subject, the relaxin admnistration is

mai nt ai ned for as specific period of tinme or for as

o BB UETMA g v

renal dysfaectsonasaleo terraed end ”éawlo&pek}jyﬁdmrrﬁems(ldaem?rflg pe[tﬁohphbfinollogy is not
SO ible to treat a subject on and o Wi t
well uiep o e OhGaar oo R fogern Bghioved in the ar

Becau§egtiemy Q6th @ fadluRedré ebvRingt bR 8 ditk &g %qﬁe‘ﬁtl?%hﬁéﬁ?dlac
an anelioration or reduction in acute cardi ac

arthythypia offpdinsael syrdreme it morejand mad¢ prgvlent apnd prapemmearsgement is needed
, I L bl
(Gary ﬁ%g%@g%)%?g%gflﬁ?@ngﬁg?Ing?/g%zE fﬁ%e ne fﬁgj‘)f:? eﬁ@%lsct%sgr%qmves
this negdi nit prostides @dnqthpdnfgwemnms@sdepcﬁmma&smmyt thidurp (&€ N4Nd/or acute
ue to AHE.a C failure .
vascul 38T By En’ Rl ei LN h S Sl HERGERBion! Bt rhis methos
mcludﬁfsfe&ﬁihng Felraad ubjeceritiByHptone s MNate c@&j—ﬁcﬁde@@lﬂﬁénsatlon and renal
Toxi ci an Is Diuretic-Sparing [0097] Rena
insulliigasy ¥ ey F§“%e%g%ﬁ?ows*§w ﬁ‘i“’éé’éﬁc%} (R HYTPIESHRS t§kxin
recept&f. REMLIA @Qﬂmﬁme%ﬂ 6 theRbfect ﬁl‘dldéffgrms-reh&aq: Llétf(‘)'n%?lbmdmg to the
course typically fluctuates with the patient
relaxingie¢apiarain the arstemie A regaltreniatuDerspiltie mi’o@langdmangillatlon As
noted A’b%%)g;,m:}{ éu% c%freJeF\% (‘.1J &ﬂa‘ﬁégg caﬁ§ S&%th% Iarcl) rr]elacl) f ggnbslyrrll etic,

cardi ac an rena I on, erne

recoml‘ilomt):iwlmhenmicem}uaﬁy effeqtrve irdlsxinl aghmndt yi argarp@tnin opetmag@bm;aut 10 to
conse us as, t

1000 gt PGS bR B ERRR 2ol BEGRCALHICR, 2 erpeenar shain are 10,

30, 10BacEREa gl d N6 avdthdt ch®BHimehRithddé BosAL& rediliih ¥érD/
| onger and die less frequently from cardi ac

concengfiatipis i ielaxin ohrlAvs B elPabO aych @g@l,urgspﬁﬁr@lyar{a oppprsferred
embodﬂﬁ&a‘fﬂih@ﬂﬁac@%aﬂ%@ﬁ@&w@% CFI Fall a 13[‘&1@ 5 P(a% 1stered at about

Franci s evel and ourna
30 Hg/l?gi‘@% In anmlagr prafneed:iersbddnscmepfslohmstl¢aﬂi|y§ffﬁeead relem or an agonist

thereofis 8&#1% gtB atb LEI%QIE af)%;ﬁ %b n g/k léli//gslg g}mgggtﬁgﬁfog r?lﬁxig is

continlredra o Slulmjte&lcﬁ semhm cahé‘dmrsmfrf (ﬁTrSlaing)lﬁfrbﬁl:%lout 0.5 to about 500 ng/ml,
[ ficie his ne d i nclydes selecting a

more Pé‘{}%aé'e&fr nlrfyuerPﬁ? ah%utggg R/ I-nd s Bre ea%%bbffﬁ@ﬁéavet.%ﬁ about

75 ng/@dl dMBﬁ"b@éfeﬂaBﬁyuim: la@in@iiEdAtioNVBLleBixth ik RENtHMBH 8 nAsa a serum
systenmic and renal vascul ature conprising rel axin

concenfrapeipelgelaxingd|18ighnlios geadiernPspasding andhe $idjest Bherstaxiand
adminiBEdtfoR"; %aﬁnla%%%l foPgsls ?9&ﬁ9§ermdgﬁ'uﬂ% tr%rteﬂqo g 453\?%&d to achieve

receptors I n the system renal vascy
stability esthlbtsubjgcu h oxbfadaamdﬁe thevdasaidh lofitelaxin trmmamtleﬂreﬁdnmﬁ kept ata

range osfe %g(t i t(’)’{iresctta Séb(ﬁ@%ﬁl ﬁg?f %grrerpé%fgrﬁ%‘yc %{bodl? % Ih\r/ ?0 ours

dependdiypsimthe @atidn€ ahl ySmeéxf B6reiopBonat kep¥atirea@tsSds neddedn
anount in a range of about 10 to

[0098] Subjects who suffer from renal insufficiency associated with AHF often also
experience elevated levels of brain natriuretic peptide (BNP). BNP is synthesized in the cardiac

ventricles in response to heart failure and left ventricular dysfunction. It is used as a diagnostic
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1000 ng/ kg of subject body wei ght per day. In one

enbodi nent, the dosages of relaxin are 10, 30, 100 and
WQ2®omyeky/ day. | n anot her enbodi ment, these JdPCHUSR09/044249

result in serumconcentrations of relaxin of about 3,

10, 30 and 75 ng/m, respectively. In one preferred

enbodi nent, pharnaceutically effective relaxin or an

agoni st thereof is admnistered at about 30 ng/kg/day

HedeMm

marke:r:) P’% heaﬁltfhv @urcra e{t% ok ehcts 1Pclgﬂe %’é gm (‘S}/dsPﬁ Za?(gg]agcf gnba?ancedy vasodilation in

the klc&ﬂm i, ffferetlarddriofdd Qunstriddioh @n@ bi@eren 22@rioB AVK@/df @&on. Tedescribed
mnistration of relaxin is contjinued as to maintain
herein br@&%ﬁﬁ%ﬁﬁd&ﬁ?ﬂ%@%"ﬂ Ieyelyase edusedorhanrelgxiativedmigistredgo AHF
paﬂenﬁ@ﬂﬂﬁor gzgg:nﬁg{/ ity acu@fa@ctﬂ’ir%nﬁfr@bﬂﬁs Haﬁgg BRPYLoveni e‘hPAHF marker
about 300 n , and nost preferably from about
since ij jsgeduced, aﬁ@ﬁ ﬁ?VCH%@ftAIﬁF ésfredusistly MonHerizgdiNRilstelsdn |p@tnﬁn¢ﬁfthat are
t|
treatec{: \glrﬁl??éérl]{krlg fsr gﬁ@o @H@ é%? \ﬁ}ag f({?isé&g ﬂ“;emsﬁ o%%olr!mltly assocxated with AHF
and/orllmptervdmuglr dailutd eT}qubhedtsclotdmepnroeldaxa me&d)ﬂ"lfﬁlﬂ :stimoaxtg lﬁﬂrtallty risk

. i S ed f or as.s ecif| eriod of ti or for as

ina b pg gt Rm SR DG edshtrrmpensionn g atipi S adiniscerd

in an ANYunEXRITAV 10 reie W RUteQArd¥c Je@&rﬁffén@aﬁcfnel‘ﬁ‘m'éesﬂbjebtsoy bmdlng to
preferably kept at a range of about 4 hours to about

the relapgn figsgpters ipdircevageuddtareph Mgﬁ subiseh Histeby r@ukingtimrepgcadderess of BNP.
n

o ERBTENR AR, 3 0 0, 05, BTGRP i

AHF apdfof eguté yasnulrefadiireipagertf Genaally ttmssduwicdieaelswif BINPAIMEdue to

erienc evated,|l evels o

reducelchfacl B BB E S NE el s iar Gy R LS B Bocion i gescutar
re51staﬁa:r diiramry i to Itl@d edancéd vRsHIisA “m&hheﬂfetreﬁcuﬁldf Wl &iRBhhding to

| ef t veq{rlc Iar dysfunction. is used as a
relaxingiegenters fag arg iRud Qrsmpet) puscls ‘PeulF af thevascglapwet s i ncl ude

system ¢ vasodil ati on and unbal anced vasodilation in
[0099]t he Rigiadiiedausds 18w to @&F feBil@Bticial WRdd i01saivemAB AT Sd/@Rc@BVascular

afferent arteriole vasodilation. As described herein,
failureijiatigris Haopnariaan te mashavadeble ey, Fesperish higberserinresgeentrations of
bout MM f @ladH 8 fdr Fesd d/
sbout MHEIF a8 FlrSesSHT el SRl By EBIARLL B0, BOC Blggiyretis
such ag Mwml@wngmﬁnmcmnrtmgmefmet inhibitpsduded captopnhle angiotensin
receptg'reo\f&gke{ su?{I t uggelesaslita;n:glﬁjac t‘gae 'llk%\SE %rngﬁlrélﬁgnﬂarggl atl{rﬁ BEthlS dlsclosure is

that reKanV]:eéHemt theayndl QundEiseaAilé Bising $iktlead nBBEdadldxicity during treatment.
soci.ated wth AHF and/or acute vascul ar failure,
Although GISting, &g ey BT BIERCABSUACTRE RS dIsPARCrpasaERmhigricity in
patien®PThlrédaY tdxich thdh fﬁrtﬁé“ﬁ@ﬁn%}é@s?&t he%tcbncﬁbfgﬂ)t l‘ﬂ%m‘ﬂgrlson relaxin
acute cardi ac deconpensation. The relaxin Is
will achigite ppigadtgate inminipnaapoefmos patéants due te therabstuceof taeal toxxclty
This amtﬁe Eﬁé't{yl@g}ﬁea?\gigp &ﬁ@%ds&ﬂ Ji’élu&:@g lﬁgtjloenctto rg\y rtbtﬁck 0 ore
to the relaxin recep ors 1R the va c t
stable €tllyj peplatioherte byhieesadtatilaigpriditionechecedie IIIEMEHosd of exBRdEbating heart
&“umTys &?9%§Fd ewgls of BNP can be physically neasured
ihBrde Y APl et ri sk of nortality in the AHF
and/ or acute vascular failure patient. Generally, the
Relaxindthmopditions and FokrmidMeioas e due to
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reduced cardiac stress following a reduction in
vascul ar resistance. The reduction in vascul ar
WO e®os¥@msre is in turn due to the bal anced vaspdi/Usi0090M4249
which is the result of relaxin binding to relaxin
receptors that are found on snooth nuscle cells of the
vascul ature. [0099] Rel axin causes |low to no rena
toxicity when it is given to AHF and/ or acute vascul ar
ai [ i .80 | abl.e .
(00100}, KI5 GpARLKEepn 8 SAEBPRLEalshs BRIl B Boh Rmagpricals o
be used75rtg¢ mithodd alichadisdoduae. Arssontmsitiontohasmpdlind @it kdh stimulate a
abl e medi cat.i.ons 0 iuretics such as |
biologiFy{Feroieatbesirg W ERE oAl i s phs T B Reve relaxin
(e.g., sﬁﬂﬁéinc&élaﬁlﬂpﬁe@@ﬁﬂ)lhantaélﬁbhfﬁ SNSERxIMSEEMEQE. ¢ AGKRERaISHG  elaxin-
candesartan, and the |like). One inportant feature
like m%ifﬂafqﬂ © rglagi eeepioss ¢ab herised 4set Rhirmadsuiéest invibe displesurengeneral
details bN B hhiglesVihi foﬁn&l@ﬂé‘d M th‘Lﬂ ibEatlof. aFEow Le8&Lrib%h Sl Kientific
during treatnent. hough exi sting rugs may preserve
literatuge(isee Kemwiggrof's dfb@nnmewtn@y&a«trs?es iMezcle ﬁsldlshmlgéﬂo tostorc P4.y.
Pharmd&gl{tpcgf %)r?lgpl%tlo%hcloﬁ agenaellrpgaplahg%nﬁ%cechco lytaptﬁ\pe rf8 Qroag 8F1 prepared
accordmgltcamynnuw)d kieo¥ii iaviee &t R erdyartifRtige Uﬁpmmﬁ@nﬁ@lmhe
p | Q?tlen%% due to the absence of renal toxicity,.
ormu aﬂﬂ“@ cofpiBINg PRANAGRIICAY aF xRl PhRe e ggen ipkdised irthe methods
of the diidsHfe@aR 8P fdrAful 40 Fopad’rﬁ"yl%frﬁtlcﬁﬁﬁiﬁdl @o@e%ﬁll?%&%bﬁbw
popul ation or to achieve a stable tondition where
including, loa} n¢{ digited flo,axtzavendyaby prpchi@agousty ainframasdukarly, sublmgually,
kL c ' [ an
opical 3, Sy WPk ol ARy e PR RO Py 87T apegproterred
embodinging x¢laxiamaddogsistared iftoavendwatyed as phar maceuticals to
be used in the nethods of the disclosure. Any
[00101@ “‘fbﬂéﬁ {élgl(girh raregé;ewggrgcg g ér}r%%:\/(ér%)%g Iﬁéctlgﬁ etﬂ% ?Oﬁxalluﬁlao%sf containing
pharmdoeu}lc@kjjy saivk yelanin phaphaeacduticalyl effeaitid reRxinelgaiisital ®e ¢h the form
thet c rel axin, reconb|qant relaxin) or a relaxin
!

ofa steg\&dmegt@ leé)rf‘é)aratlplé,l sag(lf iy gwﬁﬁtaqlee@éliq)wqqg@agmous suspension.

This suSRALLALH Be Foﬁnﬁlﬁiea)éb@)rdhﬁg ﬁptth kRoverfhkt Qﬁné‘ﬁl‘%g’e ﬁﬁa@le dlspersmg or
phar maceutical in the disclosure. Ceneral detail

wettingtaggmf pafb@@pwrngqum mdridhdwgve beenaekmitinnest abavs. o"ﬁh%?rt@llm‘tctable
| .
preparaggr? E£ﬂ Q&gbé e{l%ﬁ gdteﬁﬁé éJll]Jt?og drtSSJ @Lﬂ&f}g%ﬁ%ﬁ%ﬁ ]?aéwtel{eélly-

Rem ng ton's Ceutl ca Cl en
accepta@b: dllEalmOm ISOIPa1t) Anmlgnheamcntabjalvetﬁdemﬂdablvem that can be employed

e S OB S e S Bt o
conventitveallFBB empldydd s féolRMabNACEdNdingah&diunl hBof @lsPabRbkE SSbland

éontalnln g pharmaceutically active relaxin or relaxin
fixed oij gjhbesqraploneddngnding gyrihati gepnooer 4ialycdidse| Bddiiopalittpacids

such asfoRioi@t & ﬁe%seaééms& ﬁttﬁ@ﬁﬂeﬁaﬂaﬂl(ﬂl AN GMINE nt ional l'y
acceptable way i ncl udi ng, not Irmte

ntravenousIY subcutaneousgy. jnt(anuscularly '
[00102f y, Hiharipassptispl formplagiang fpr orgh nplylsampwqaa b fieratudteconsing

pharmal:%délliéiﬁ}r %géﬁ@ol@ EARPS RSB wA R theQRGR dQ&%QsV\éunLISIe P%ral
administration. Such carriers enable the pharmaceutical formulations to be formulated in unit
dosage forms as tablets, pills, powder, capsules, liquids, lozenges, gels, syrups, slurries,

suspensions, efc., suitable for ingestion by the patient. Pharmaceutical preparations for oral use
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enbodi nent, relaxin is adm nistered intravenously.
[ 00101] When the drugs are delivered by intravenous
w0 pjoeasicsn, the formul ati ons contai ni ng PCT/US2009/044249
pharmaceutically active relaxin or a pharmaceutically
effective relaxin agonist can be in the formof a
sterile injectable preparation, such as a sterile
i nj ectabl e aqueous or ol eagi nous suspension. This
ion e formul ated according to the known
can bea‘ﬁg ‘f W@O%gﬁaglé’ Ay fsgaﬁ“s%@rpgw’@% wélfi.eﬁ@plg@feﬁ%ona”y
grindiafd résuB Pk ge, ABE Plodestiip Gk MRv@e Q?@Bnﬁl@i‘%ft%gm@@@f‘(ﬁy]e
The sterile |njectable preparation can al'so
additiggab epmpoynds.dtdaised 1@ ebtainiteets pr Blu@p&n@bt@rsohdm cxcipients are
b 110%} SroR! £
cuboflOR O ol LA ARRR S ARk e e
SucrOEnmlamy@rbl, caserbutal; etarchrfnan\Emg,evl’xeat sloé Lﬁotancn ,or athet pl@ﬂit@rdenulose

sodi u Ior| e. In ad sterile fixed oils c
such &3 ST PG @V%@(W&ygw%ﬁa%”%%Pwﬁtuwargwa@ﬂtﬁ% ulose;
and guRSlindidink@FabidAndl tRIGAAAEE a2 WYl B Roids! sﬁ@ﬁasogehatlﬁ%ﬂd @@l en. If
l.oyed i ncl udi ng synthetic nono- or diglycerid ﬁ

desired dliip cgrating gt sofubileripisagsnsmayeciideds seabiag Ussanossi oo pelyvinyl
pyrrol%n@sa%gr 'a%n{utjﬁc@ o Q%{alﬂl{e%f %PCH £§Js%8 tuﬁ]bzg%ﬂate.[ ?le‘%l%l(z)eﬁ)tlcal

Phar macéut cal tormuf ations for oral nrstra
prepargtipnsd thicodisaldsatettiatsi atyo phasadara bt dre dbt exampiee pusbliteapsules
known,in the art, i osages sui.table for
made Sfa %ﬁlatlgd?ﬁ WF lflsr Sé)?t] 6€‘ﬁ1]ed§aes[lil?eé é‘}‘ard? 8? %g%tﬂh de Gogling sucﬁ as glycerol or
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es [ essing, the.m xt.u
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corn, eat rrce, potato, or ot her | ant s; ul ose
wetting @,gﬁﬁltsag;chgf plpqim@@[y logg ey phosphatlde (e.g, lecnthm) a condensation product
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cthylenq @gdﬂtwnh h lor@s:hamlalllpbeﬁlcmﬂc@hell (g, deuphd@setygbnt dxycamebl), a
nt e or, sol ubilizing

conde BTy e RIS e PSR 0 o

(e.g, Mo}k‘!étﬂ}’lbn@é&ﬁlﬂﬂ nféADDlcaBIAra Bh&InSAtondrdbdict OF etl%/léfélotmde with a
t hereof, such as sodlun1alg|nate Phar naceut i cal
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one or Tm(irf swei:egenuﬁ3 gtfssug é%suggos‘a,éié?ad‘?gle&r sa arin Formur]atlons can be

adjusted for osmolarity.
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starches, lubricants such as talc or magnesi um
stearate, and, optionally, stabilizers. In soft
w@apsnkwsy the rel axin conpounds may be di ssol R€HUS2009/044249
suspended in suitable liquids, such as fatty oils,
liquid paraffin, or liquid polyethylene glycol with or
W t hout stabilizers. [00103] Aqueous suspensi ons of
the disclosure contain relaxin in adm xture with
excl.pi ents. sui t abl nu I f
00104 BRI ST Bre el B PR AELNAR B, ARHTRE S, such o
arachis 80 &dive ofUSRarAS 0ib odctdwmma»lilbmdy aetingthlcal $ush as Bquid parafﬁn. The oil
met hyl cel | .ul ose, hydroxy net Icellm
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be prescrﬂﬂb:)nﬁlataddmotppﬁajmm&rﬁalﬁﬁudi %wsw@cwﬁde with a fatty
acid (e.g., polyoxyethylene stearate), a condensation
r QRUEL it &Bl%'f@r LRkl o
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excipie(s, igr exanlypxsreaniig Bpwriigrpi cRAArAHHSHISecANeso dptEesent.
aqueous suspension can al so contain one or nore
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water emmﬂseOIfSI Zhopilnghasgeatt ke avrgeohls abk supbree BVt eirfirggis oil, a mineral
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added tQ 2 o] 1
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owders and granul es of the disclosure suitable for

0ra°°E¥@ﬁé€%¥lon of an aqueous suspension by the addition

of water can be fornulated fromrelaxin in adm xture
Admm\Mtt‘ahl(ﬂl AHidSDevisd Regimed HP RRBXOFameMIationet t i ng agent ,
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agents and. suspendin ents are _exe
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al so be present. [00 06£ The pharmaceuti ca
converftiongH)l astépsabde why inslidifigs gL limitedite, HitrgyenoEs!y rupsdancapsly.
1ntraml\llsecalgaflé,bslugyl\%ul%!’ly,gﬁékeﬁia/g ofl?/ Ill?cfawg llﬁ%laﬂgﬁlsgd&ms‘[pﬂ%oﬁ will vary with

ve ol | or arachis ol
the phdtinaeskaretics and other properties of the drugs and the patients' condition of health.

General guidelines are presented below.
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oil, such as liquid paraffin, or a mxture of these.
Sui tabl e enul sifying agents include naturallyoccurring
w@eus/14®ech as gum acaci a and gum tragacant h, PEE/USZ0Y/§44249

occurring phosphatides, such as soybean | ecithin,

esters or partial esters derived fromfatty acids and

hexi tol anhydri des, such as sorbitan nono-ol eate, and

condlensati on products of these partial esters with

0 ol ) I .

oor08fp HreGRadtl o GieeF el B RR AR L SRR b A b s
subject@Wlo Shfidt GronNgutgerdisc de"o‘ynhpmatamnhsedcuawd witle Al Hond/or acute
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with AIRE] laxluchnngdxﬂﬁmmen@ asd/poORRL BT wmeaCﬂ@rVﬁiﬂ%ﬁr if@kge. The amount of
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includih@ihe %Gﬁ§ 6 EHha i s¥ase DY Bdrdieimathlesevdr@Pb b Hhéeas@ bﬁ&dn)dltﬁl)lﬂdthe
via inhalation. Admnistration wll vary

severitp hlthpradvskicriteiedisciaribic seieerl spiegpiéia F?aé‘§“tc§fhe?lﬂb tf&rﬁﬁlagmérﬁayswal
ty e
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admnm@tramh dssalscetak @dinmecoasidéretionilte do;sag@mgirp@rmait iatyn takgantd s
0O SuU rom ute . ca

consiol S BL BB L R PR i msom

clearant@ Sl kiR like2iBakddeon tAOG incipRls A REincan Bk Lscans Iredttn:ardlac
addition, the nmethods of the disclosure treat acut

decompesatioadn huampavesitinelhding A fpasients andier gt ialsargiatcd it
sympto%%%f%ﬁla L/ ACn GO RRAR SIS AL AT S 8QRE @B aafilreAHF,

ng AHF patients and/or patients with acute
vascul ar failure. The amount of rel axi n alone or in
[00109(];onﬁhmdjsql@qumrphlda&h@{wfmang@eqfwre@cf foy p\l}@J t(ageogxs separate or sequentlal
r et t d h
it REPABRLRL 10 SEEPIRL i s v
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treatm%ﬁ’&ﬁjé ddr@he déclaﬁlfp&%\éﬁéd §en@f ThBQislosifasRo Bfovedes detus®bf relaxin in
he severit the adverse side effects, the general

the magufa¢tarestf atm@nq@memem trgatiy@AL YR cardife dgemRentation SHgLs, pvkerein the
medlca%e% ﬁjﬁ p%ge% fgpgdl‘lt\lnﬁtr!itll&lewltﬂ Qd%?étﬁuﬁg 'dl@gloEd?@ aQQ ffdes the use

ent, the node of admnistration is
ofa dlaiesomtthkennmfadztoreaxﬁ asnaératcnofer ritimg dosagerdiae gesrmmpensasivn

events, wlze?elaal?f: cﬁt et {]s}ggt)%? floo%dntng‘sg E‘oglr@g%lflx?netfhe disclosure also

provid BB RRR dndm dige@afoRr NSEin adhelhdd6f thdakilg adﬁ&S@eHlmﬂddchmﬁmsatlon
principles, relaxin can be used to treat cardiac

events.

[00110] The disclosure further provides relaxin for use in a method of treating acute cardiac

decompensation events, wherein relaxin is prepared for administration with a diuretic. The

disclosure also provides a diuretic for use in a method of treating acute cardiac decompensation
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deconpensation in human subjects including AHF

patients and/or individuals associated with synptons
w@Roosoeand/ or i ndi vi dual s who suffer from acuP@r/us2009/044249

vascul ar failure. [00109] The discl osure provides

relaxin and a diuretic for sinultaneous, separate or

sequential adm nistration. The disclosure al so

provides relaxin and a diuretic for combi ned use in

The di I
events,gzsfm%?egr?geﬁw gﬁ)&elpzngeg d?n 8]5?% d% re a‘?i{nth glﬁlae%osnpo.ﬂ;] aﬁs%rbrowdes

relaxin dbrSsk abalmethal ﬁﬂtrwﬂh‘gladlﬁs chrdic US&)anenf&bﬁ)évemtﬁmthe@m relaxin is
diuretic in the manufacture of a |ca
&td

for
adminigtergd ithg diwrgtie L HpchesuErt g BN Hieg difcise thigethod of
treating@dcBtc QR4 EdeRbD PerRbRN HR8ts IR rdlR Be1Dfin [QldahiBcied Wilharelaxin,
manuf act ure of a nedi cament for treating acute cardiac

deconpensati on events, wherein the medicanent is
[00111p ePathstcqrsempletas ites ys5f sraxif inthamanufagieof appglicament for
I t h
weain A58 QYR ARRIRN] BBt R SRS R Sl L L
hours beécampe nsabiadaye beftes etcm,ibemetlremetdhzelthmdimmne ht orjegmbodiment, the

. __.prepared for. ad nlstr t Wit h D
aiureri s ST iec G4 601 s TPt OB e §lgydiuretic i
the mamfBcthife oft a Rid@sheff fot freding Aeutacattiac dadodlipafisation events, wherein the

deconpensati on events. [00110] The di scl osure furt her
patient happieyieys!y Bredreatedo¥ith ey a et hod of treating acute
cardi ac deconpensation events, wherein relaxin is

[00112P" EPRY 8te Bpﬂle %ﬁrﬂlﬂ'bvﬁlfe%llh@[hn% H&tednidd ﬂh%@fbkefge ra@lﬁen of relaxin for
di scl osure al so ﬁFOVI des a diuretic for use in

each mdrefamapasfent r/Aesean iHgstesbitie exaﬂmleutlsﬁ:gtu@eée%@ﬁgld?d bﬂ@wéfmrélaxm can

be use ?&aﬂce % o%)é:'r]gnfesthé)ao%g g n{eﬂ dd&?s@kc%% e bl?cp d%éehleve]s, of
sclosure al fov es re axin use

formulaﬂibna camhllnmg ptbtﬁrrmercewdahg aao/etrelana rdinadstered whpen@atﬁdilwthe

ereln rel axin .i

methodfie MdieeloSoire A SraeLPesdio broracia et dBidoss v
pharma¢S€idally actiRRtHQ tH20dndlor eBtHuRtn @Elktia (€Al Shinditetic, recombinant, analog,

deconpensatlon events, wherein relaxin is adn1p tere
agonisiygich) 1y ePERIMIN PGOOR] npyRRgs abeyt 8l 0ue/kao' SHEJe
welght% Ba%J &% e Erﬂb(gcnﬁeﬂa@l\e’fdgga W & Rfaxid B, 38RO anfi0K0 g/ kg/day

eatl ng acute car di ac orrpensatl on event s, wherern

In anomheenpiaﬂlmmt th«ass dpsaevs @alslt W s(eemgconcaﬂtfa@lwmﬁmlgxmeﬁff gbaut 3, 10, 30
and 758g/we{eseectlvEly oxléo%en%‘ rﬁ%ﬁxpgo% )Fillgr?tg uarrrél ‘I%‘ci:l? ?asl’f’)\ln etfltertl?\/e relaxin or
an agoRist th¥r@of iB adith Midstéred ath®omesol | @yitg/dalhen digledr psdféreedadnsimdiment,

provi des the use of a diuretic in the manufa of a
pharmgpseii @l Hectvgrelaxia gt pmpgoaishthereehsdminiziere ﬁbéw f@ {Grpbout

250 ugﬂé@?&{ys 1In Me@eﬂwt)@lﬁqeg@%e%?n MaFatRH QY tOMSH ¥ BRERLed as to maintain
treated wth rel axin. ﬂb; The state of the art
9

a seruralcbrmﬂstrftt}@e ch r¢lanie pﬁﬁom@b@‘é aheutt 98 ngoelagere rsefierdly from
about § % fo a %(ﬂ) nehl, GRE h é)strhq%%}agﬁlaf]rdorﬁ %du‘?@t[o a&%t ek n%/g] Most

eXanp I'nes provi ded
preferafDQ,r trreeid&xmmact@n olﬁeelaxsned; oastngmd datmeamtandaateemmmmenﬂnmon of
relaxmoqf l%%eg/ml o% greater helaxm ha l%o %gerrlles gvlvr? to be fuﬂ?% cetlvle%t & setum
concentration of 3-6 ng/ml (see Figure 6, vide infra). Thus, the methods of the present disclosure
include administrations that result in these serum concentrations of relaxin. These relaxin

concentrations can ameliorate or reduce decompensation events such as dyspnea, hypertension,
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formul ati ons contai ni ng pharnmaceutically active
relaxin adm ni stered when practicing the nethods of

W b@odiwsd osure. As a general guideline, it iSPERPEIIEC4249
that the daily dose of pharmaceutically active H, H2
and/ or H3 human relaxin {e.g., synthetic, reconbinant,
anal og, agonist, etc.) is typically in an anpbunt in a
range of about 10 to 1000 ng/ kg of subject body wei ght

high blg(%! prg%?é'rellalgh)gﬁla ias 8%51%%@9}1 Bloog gogéﬁlgfﬂseugﬁgrﬁﬁéggafﬁﬁgnrﬁﬂaﬁty
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more pasferabliyStHoatd toabadt 72 ébavs] depbsdicpot ihapeidenasint onerai mo@ioptional
a serum concentration of relaxin of fromabout 0.5 to
repeat YedMEN'8BHN55YFH . nore preferably from about 0.5 to
about 300 ng/m, and nost preferably fromabout 3 to
[001133POYingier RAItidle a&mmst@ﬁ@fseifaawn farh@la8idnd ﬂi’lhys b¢ admiaitendd
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acute cgﬁile?cxde@orngélsﬂo%oAp@%dﬁ)P QMﬁd?)s}?@atEélj {d A(H?%B@/%F 1n\ﬂﬁndﬂalsa
serum con tration of 3-6 ng/m (see Figure 6, vide
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relosing SRR B e B PRI A pEEE bl bR SRR fr
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medlcdtﬂﬁkbfd‘r iff LSRG HatRRAhdRSy Rith hothdr %{etdhﬁﬁ&'%&h at R@Reetic or other drug.
rel axin concentrations can aneliorate or reduce
In one gabpdimenirosiadin isadativisicred ¢ p pRiEnb Y asarpnothgragy an another
embod&l r%en eElx ntais a&%fn%tqud {035 %gillte&all% 5?50n9rfmﬂgwtﬁéréffyyw1th another drug.
ress, vasculdar resistance
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eci r. for as
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see, el i pb ot o aear Boereeraii g iy Wi Bofioaf
For exanple, the duration of relaxin treat rrent | s
[001 14:]r eihemhﬁ eyntkcfemherai ré’lailﬁl’tgﬁoﬂﬂedam.ll m«g/riﬂlowlstl(tro(3aihounn 5 mL
ours, nore efeai 8 hours to about 7

glass le%!f)e I?éﬂcﬁ@o d‘fb“fhh‘é idsatiead Ht the JHENS RS relpXifls 8Ty eIdérlll 5{entlcal vials.
Relaxnﬁ%p?%t:egor@ %ﬂﬁﬁ&ée@ﬁtrﬂ%@@gy td 0 pdiht Al A I8 0RImes using a syringe

I ple adm nistrations of relaxin formul ati ons nay
pump Ipecoahiniatios wétherielselid ing Pigeybirk @plagatiam &Wl@&bk@ﬁwng and a

3-way fslsogcoca " u!’ll%ﬂ h%edbeeg Iteg[e%taﬁg QM i ﬁeg %ﬂggﬁfﬂg% %?lg ra%éjlg &&¥SPadminister

€ cardi ac deconp nsatl on, '
the relaxdn dértrivbnionr Slosdsente 4dmiAtskerainoy aowei'gkmdjaviis dudbGusted foepdchgpatient
fromacute v scu ar f.or nul at i ons shq)ul d

by adlbﬁl'(‘j‘&ﬂb%rag @u infle Jeﬁu%{ﬁ% E¥ 91edliafu51on pump. In"some embodiments, each

subject is dosed for up to 48 hours with study drug.
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relaxin to effectively aneliorate the condition. A

typi cal pharmaceutical formulation for intravenous
w@ewpniwsy at i on of rel axin woul d depend on t hepGpERINY/G44249

t herapy. For exanple, relaxin may be administered to a

pati ent through nonotherapy (i.e., with no other

concom tant nedications) or in conbination therapy

wi th anot her nedication such as a diuretic or other

. drug. n nment ax is. adm n 0 a
adiung;Fesnpiey i et ETREPHRS ) HBRaPHE AbdaRe.
relaxin is admnistered to a patient daily as
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been tested and qualified for use with relaxin are
diuretighsed to admi ni ster the relaxin formul ation. Doses are
adm ni stered on a wei ght basis and adjusted for each
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cal ci'um channel bl ockers and nultiple types

(LOTERNRIMNatand samiprig (ALTAEE)- Frothess patignpxhq #§! un@h%? @thH@teaﬁGE
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i BFLREF £l L1 0RALRRIRRO) Ly RSB (k. con
used. ABssecinagsad o thh saoutiamoed pathivay lasiAEH inhibdenyoug m§_teaé block the
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anti hypertensive dru% i.s sel ect d froAﬂF(é&&Eé limted
class of gnedisatians| INGuderg IRTE A AR orede BRI AR BDY: telisartan
(Mlcﬂﬁfs‘?tv'a%%nali A9BRAN R4 QB@saﬁémiAGmmos ing Enzyne (ACE)

i nhibitors have been used for the treatnent of

hypertensi on for many gears ACE i nhi bitors bl ock the
[0011F|or Meta-Ipcksts andiugs 6145 Iacly the aglignaH eiian s Rlades aqrgienes, such as

e Nor iR dn& b AL AR B &HFhRALESR e beta
emnqggggﬁgﬁ?gcﬁ%’o{aﬁﬁ%%g > ] g

receptors of various body tissues. The natural effect of these hormones on the beta receptors of
the heart is a more forceful contraction of the heart muscle. Beta-blockers are agents that block
the action of these stimulating hormones on the beta receptors. The stimulating effect of these

hormones, while initially useful in maintaining heart function, appears to have detrimental
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drugs include a dry cough, |ow bl ood pressure,

wor seni ng ki dney function and el ectrol yte inbal ances,
wanwIsewee i mes, allergic reactions. Exanpl es oPCHUIR009/044249

i nhi bitors include captopril (CAPOTEN), enal apri

(VASOTEC), lisinopril (ZESTRIL, PRINIVIL), benazepri

(LOTENSIN), and ram pril (ALTACE). For those patients

who are unable to tolerate ACE inhibitors, an

effects ?)lgt&lgg&rzzgttft Irr\éfsglg rlgg%:'lrgt of ega%lé/aﬁ %}Eﬁltggt% reallclr;% el et&rﬁ {ers tPey are
given 4@8 vElyQoWw UaE: é’l@'frﬁ&ﬂﬁéh ip@&ichWeadually MCkadadhiShictedfests nh:llltde fluid
i nstead bl ock the action of angloten5|n

|
retentiqredapblopd gicswiralilove pisg andpensral fatigue §nfbhg*tthf‘é§%df8?% gicta-blockers
should %[sg ngt ﬁ%ﬁﬁs@?} irf %r Ragith ﬁ§e§19&' ARG ML (epg:Eas'tmxtIH Qinbf?}”s%ma) or very

hou coug | ess conmnon.
low redting iﬂeart BES. Garwédi@lc(ﬁﬂm hlambetemdhae ﬂnosahqrawghémmrUg in the

settmgygF des b\/ﬁ%(eﬁ({ gl'ﬁ e{%’aglglr 15 S?g belpa %l%}?ﬁ%ﬂ%q% aapf(ﬂ/al for the

treatm@@bﬁccﬁﬂg@ﬁk@ harefadluedl llﬂﬁvdvbhﬁtes&lrdﬁé’onﬁﬂh@mg@hﬂv@dllod)ﬂlrectly with

certain stinmulatin or nones as epi nephrine .
other bR Rk R AT ERP RUBRFTNE NG S RSP | 4Pe seting
metopr%BélW@@ﬁOL"‘ﬁL?ﬁ aRelefRAIVENR pRRIng Wiaf %sttﬁe QbarVAlNLRUDigoxin
ody tissues. The natural effect of these hornones on

(LAN@KE\I)bewumélzz epdueesl yfthe Rexghevgriovesing pipgk endihgs gegnysed for
treatm%ln?en ag ntgFo(Sthi% 'fﬂle ac c{%ﬁﬁlnﬁlatﬁse%ghgétr?ﬁg eStOQ:'bﬁtract more
forcefd’lkyr lmib&‘:ffeell’s iidhedehatisea) enephghsart fityehns tilsmulb@t:@sngldeé}f dégcstunction,
ot Sl SRS PSR et i e AR5 e e dose of g
needs @%rcbmtyaddﬁfsfe@%h§ nfRitbieg. heart muscle over tine.

Generally, 1f CHF patlents recei ve bet a-bl ockers they

oo, SaRleed e T B S e S

symptdrid SMidi@ Poterti@W bh&QQr@s%é@q{egp fbiAvirdan bsilingilingRORMAd and other
fatigue and |ight headedness. Beta-bl ockers should al so

tlssuesrtmpr@eotugetbe flawd dipicethigugh thei lddngy e sA lihough ehexj arqefiestive in

W t
o B AR T
demonstrateld edoditivglyiimpadidorpatiin ngviedl. ABmgdwispitedizitearis required, diuretics
ure remal n

s o S0 SRS, L1 )y L5 B 05T, MLANCFRR e e

Side effédtd & BuretiVBMBde ddh9ERAHIE R CAFHERIdbAGneditive @hrttioblarly low
directly with other beta-blockers in the treatnent of

s ysimsvaen i s S g oo o
potassmﬁ{ ﬁ%lg’ BY ro(/m%g ﬂs sf? EAt%Rts%ﬂ&FJﬁpV riafd, Qﬁ%e%aélyte

congest | ve oxi n
1mbalana¢suna3l Ilnykema@dm eldsctxylbﬂdwfe SF!@O(LQIh@Mé rlf)’ltftiwétsmi‘l'gﬁnp(tsarﬁxa@ﬂ?&s of

oo RS e HERRTB 2 S BRLY B s

(BUMEmttbﬁemlmDEMmme Whi ynetcthAdae ezt/ﬁleov(s)um)l Speronaluses,
heart rhythn1d|sturbaﬁpes

(ALD@%@J}W@%%W%%@ for BepY ¥y & &b G ek B¥etien the rament of

varlouE’ @Fsba%@é ST &g DIGERE fhe Gaidn AR MbAP Adbd1EBhe. t RRI0EIODAE has
di goxin
theoretlcal detrimental effects on the heart and circulation in congestive heart failure. Its release

is stimulated in part by angiotensin Il (supra). Side effects of this drug include elevated
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needs to be carefully adjusted and nonitored. [00118]

Diuretics are often used in the treatnent of CHF
wWQEaivaenesd t o prevent or alleviate the synpt onsP@f/US1009/a44249

retention. These drugs help keep fluid from building

up in the lungs and other tissues by pronoting the

flow of fluid through the kidneys. Although they are

effective in relieving synpt ons such as shortness of

potassETTetidt 1t B 6 FREr RO o Thsaciecr DRy T en st lopgrone
mhlblchgeplb&s@iet(@Ns}zmA) on is required, diuretics are often
adm ni stered i ntravenously because the abil i ty to
absorb oral diuretics may be inpaired. Side effects of
RelaxigiAgoBiSfts i ncl ude dehydration, electrolyte
abnormalities, particularly | ow potassium ]l evels,
[001 ldTeal'ri sfd)@lecﬁnﬂioldﬁ*ﬁkﬂlmﬂﬁ présaat di@sbiequavipesanahisds.of beating dyspnea
ortant to prevent |ow potassiumlevels b rovi di ng
associay Pt AR %eanofa%lgf IEPRIBIOERANR OLRPEBHIS VaPatieihyomPprising

admmlgérﬁﬁro‘? laYE18xih ABEH i &N & oY e thBAL tlﬁ%l'aﬂﬂtagorﬁét%ﬁﬁﬂﬁésmn@ or more
to serious heafrt rhythm di sturbances. Exanp

e
relaxinvitatedluS-pedteis sewpled redéniore {GRER) seddcirddrdny b%@hi@éed to RXFP,

RXFP (Lgiﬁgﬂe}?r% W%M%%thﬁmt  ( *E}Zigﬁﬁ %%Wél LGRS, LGR6

LGR7 8RKFPI) ahcaI:GRISG{RQ(AEDAG?E Obilay einbsdibesrts, the edaximagomesh yomprises the

amine Y B S Y5 A L P BT

refereﬁc@%rhﬁéfé@(ﬂﬁng%ﬂj(@ﬁkiﬂra@&ﬁst sehekasdsgr one has theoreti cal
detrinental effects on the heart and ci rcul atl on in

con estlve heart failure. Its release is, %
[OOIZ(Bar o %h@qpé@%agp ﬁrelfqral(lg urﬁfrbﬁ to 190 s@n1pg p¢d %pfgahém s‘comprlse

the am@l{o%ld Qghade |liexat RUPRL ARSI 10 X RWa-XAndo- bm M 18SX 13- X14-
breast ti1ssue growh (gyneconasti a)éé Anot her
(

X15- 241 64 06lt7e Kd BeXi HrhXH-Kat- X é@%?@ﬁo}ﬁ XNSW) X2ReKaiH30- X31-
X32- )'(('3930 h%}ei?’n k?g)sleilb%l op GSOQIEE‘S &H[S%%Dn tnglgl %%@Lﬂhng amino acid;

SY'Gsur 8 provi 485 et ho eat | ng nea
X2 is zassmbr Qterc poldr Inatzamllllye)r hel&natufaéﬂyIou¢1£erii1g1ammlpmoltde?i§ u:vaiascnrt or K or

oo RS oSt B RS TS P! % RPaBl By o

non-naGrally 8¢ RErif ¥nifb adTBy X5 Iselbdefit Br Q@ 3tagfdldenptu€d! §iod non-naturally
coupl ed re tors (GPCR) sel ected frombut not I|jmted

occurring ammmamd F&%ﬁz bserikePg or Ao B40r NEgHRhydrepobic natysadly or non-

natura{%@% 50 (1%18;:‘3%) is albg%ﬁg or @R ’smlafﬁﬁgtul‘a(ﬁ}o%r hWEERUalIP REcurring

n some odi ments, the rélaxin agoni st
ammocaondeBss:ﬂ)sedte)r &ror hoor e naturslyy oemmenagiralioeerutring angho Wi X9 is

absentzocé) golg 1 f}r%g)? ];’i IPC%')O n%)ilgrgg)( (gchc%Fr?nlgn |1rg())(z i?cgg %Eg%_llggng%Xt or G or a small
naturaﬁ?@ﬂﬁﬁﬁﬁﬁl)ralli O&LLiZHg dﬁﬁ)hﬂ‘d&l&, X1 prpbscdesr /aberﬂéT @rabl y
hydroghro%{y 07r ats?naill or arz:1 rarclzlcrlll?: ngt%lraqlsy olrrr]mll %Qt Ea y%ggurﬁr?gg%{n%%md X12 s
absent or A or P or Q or S or R or H or a hydrophobic or a small naturally or non- naturally
occurring amino acid; X13 is absent or C or V or a hydrophobic naturally or non-naturally
occurring amino acid; X14 is absent or R or K or Q or P or a basic or a polar naturally or non-
naturally occurring amino acid; X135 is absent or R or Q or S or a basic or a polar naturally or

non-naturally occurring amino acid; X16 is absent or A or L or H or Q or a hydrophobic or a
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the am no acid sequence: Xl - X2- X3- X4- X5- X6- Xl -

X8- X9- XIO X 1- X12- X13- X14- X15- X16- X17- X18-
WOXIB9/1X@BE» X21- X22- X23- X24- X25- X26- X27- XOGFUXD89/044249

X30- X3 1- X32- X33; wherein Xl is absent or Gor a

smal |l naturally or non-naturally occurring am no acid;

X2 is absent or Qor a polar naturally or

non-naturally occurring amino acid; X3 is absent or K

small rgar%lyb(?éplo% Spagléé nc{cc%rpnéa%\?nno a%i(}n,g{ la}lls i sgr?tgu i nagny%rgplﬂgbic or an

aromatitOftiiall b B dnyna@G Sl 6dcO@in@rintigo &udd; d>(1 8X5 ammabSAemt a b)rdr@hoblc or

ot e e s S 3 g WL Rt s
naturallfsygtr Mhﬁ@r&llmuﬁﬁ\l la¥ni Y adkO TR Y E@eht)’ormlérﬁyu%hm BPan

d; X7 1s’ absent 'or Gor a small naturally
aromammwaﬂwomdnynmaw edchyingrimiiee awd;dX2IX8 ab@ntactfsﬁe@ftT ora polar
naturaliy oréno%;{?turg]l?);a Cs?gn a91r1 Q(Pd Zgg gl!gsjae &G\P er 4 ﬁmoﬁ%ﬁ%aturally
or non{Maturdl Bt accadring aoﬁ:rm,la”clid D@Bambsentan i(dor Mld@phsblabssnall om-i@turally

occurrlglrglagnr?()nﬁl ornrg})lgg%&%yan?ﬂrmlg\g §$2Ql Ul?sgtgl OCC rarsfgr}\ turemynog non-
naturally S6cORMRINGin@hcid; X¥2%islabRht R 8€d Biske r{h@Irhllll}ad)ﬂ nbnQfaturally occurring
non-naturally occurring amno acid; X12 is absent or A

amino g¢idpXa¢ isgh ey 2 kydspphrbisror smal naturalleos pARSBFEraly ogeustgg gmino acid;

X27 1sn&aEP%ﬁyclr¥pl%{ncrH?Qn Pt %LIJUYaIQIQ)‘P Wbk 'nﬁ‘tgrafl‘l?]o@&lrﬁﬁg Ehind%3id; X28
sent” or or or a y rOpO i ¢ natural

is A omlnydm(mhublalolr ym@l:t oatmaillm gr aen- nmutaUY dCCUXllIE armnab@éh?t(z%rs ARor a

hydro;ﬁ@hﬁé}r 54 1 Pgltugaélg OF P?n ngturr%ll}/] 80%16 E%‘dnn%L HT ﬁ%&%}e/snl‘?& a hyﬂrophoblc
naturaPy ofhdEnaturdlly chﬂﬂr&gc‘anﬂho aciPoX &l is ISaIrl]T(alal poladmaturally or non-
non-naturally aoccurring anm no acbd Xl 6 is absent or

naturaly ogcugingangpo 16fX%2 ﬁydproaplpp@éq)ygxo [yjor pgp &Iatgrqllsy oaf;urrmg

amino36fa; ﬁ@g wa%gérﬁf oPEGHhEEBBhAYR SR rﬂtur&fﬂy%r'n%n@lbﬁl@dﬂy REurling
or a hydrophobic or an aromatic naturall

aminopeid-on amllzrcaﬂ by anewide; Prgpharmacsubeally; aC%PtaQYei sglt st (SR 1D
NO'4)A119 gonqe E%Ferrr%g Q%%b&m%ﬁtsﬁgul%ﬂgg@é@t Icé(m&‘]seg% s@@t‘e‘ﬂE@M péptide

am no aci or

P59C lmwd(rfmp Iacxb) GQ%@(DVGBHGArAaVRRAoY modfﬁ\hﬁﬁﬁ HD INp dedorndthey
S absent or.

et TR A2 BRSE DR B rS BHEPOORL B e

acid) GOKEGQVBEPGAAMRRALY AAFS WGRRAOY Aaxﬂmwsma)mm l6y. Buirther
non-natural ly occurr am no ac absent

derivagyesepf Hyecirephon ! Wh?i@ﬁl}meﬁneﬁ@ﬁlsrf%&tferrralareﬂ %@Eﬁr&ﬁq&\ég or
Cl QT@f@LﬁR aé‘gérp‘#ldf: $39. d re@Rsi8 rﬁlyPGQfédtfvdWﬁGRm@{tN& YOAAFS‘VU (SEQ ID

Yy OCC rrrng amno acid or reg aced
NO: 7)am aleg co@eimplated bskauitable Foraxse i thagicthodae tahapreyeré ﬁlsclosure The

nonnat ur al I rri i X25 i s absent or R
ammooalpld Se%‘ffélf%onaﬁg al’ Sep%gﬁhq}ogggq?ﬁ%lgl y occurring am no
MAAMLULLXEELPVG\WPG&PRR&CG’W%WIPP@IPHIAR%%!DRID&WIS/GBLWRGLP

rvri ke B ST AR PR e nE T OB R B bmg 4 crrn

YAAWRAW\@‘EV@RREG@H%@&H@WMT@LWQW@A@RFLCTVPGV
smal | nat ur al Iz or non-nat ur al I occurri n8 am no
YFLS}OWHEWNYdERY HIMLNRRPAAVLYAQ SERSVMOQA SLMLLLAAGDAVWVR

MF QRDRDNAIYGEHGDLYITFSGHLVKP AAEL.
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hydr ophobi ¢ or small naturally or non-naturally

occurring amno acid; X30 is F or a hydrophobic
woaean#iesy or non-naturally occurring am no acPdy/uX8a9/044249

is Sor Tor a polar naturally or nonnaturally ‘

occurring amno acid; X32 is V or a hydrophobic

naturally or non-naturally occurring am no acid; X33

is absent or G or hydrophobic or small naturally or

on-nat ur al | ccuryin i i d I db
00124} 7S bisschy afplsig alst ooy s Etsoppabes anr P &f ugre
polypdp&E&d, bohNohmlogubdcan daRt RaRT50%d etleRIDTM] aTBRIS60%,18 least 65%, at
rel axi n agoni st coror/prl ses the sequence of peptid .
least 7o agwt (1ot lstel B oatlears Rebmelsa YRR, ¥ Inoab R0 asfkssy 35% or

more 5@815@6% iddhtidf1 Qb BRNanRh A 8d L&HeRERO G BRM plary tﬂﬁa{iﬁlagdﬂiﬂ (e.g., SEQ
agoni st conprises the sequence ofmgs%?tl de P74C13V

ID NQ(:§ peSEQdPdYO - GRHSOVERRGIMRRAIS VS sedrRRee of thaigtignal Center of
it S R P CHONRRLE UBLI KPLRES, s TRty ot

the fol{diRPHil@FinECbAIB)s optiotn filters pepptiii deorPo9- Gnffledey saquetcds fyom the

K PGAACRRA Y AAFSVG ( SEQ.1 D al so. L

auery B B RCBAY PERerat SHE T Ged S YRE T hiag vrd size i

3, E viib€isR0esposdiakCl PSIUGiftialiAGoPaHdN thiddizehi SEAIRREAsiOh). Optionally
ClQr8 1S set forth as SEQ | D NO 8. _ _

and prif&bi. np¢lAK AL EMAPGE IBRIPYHOCREAWRIDEDYRRY SO ise (rare of

e N B R A LS A e
prefer@@RRMclude using the DUST filter program, and also preferably include having an E value
of 10, 5@%@%%%%%@%%%%%@%@5’ Ev%c}/ ngeDc-)rfE]LM}!ITr%EE%L %%F (E’i(s:(-:liosure

also endolnpa VWY MLt ABINRBEVRAWE ARSI REMARGLy vkt IdAARIIANS
W/R M- QRDRDNAI YGEHGDLYI TFSGHLVKP_ AAEL. [ 00121] The .
mutatigpt st aS e lslpiss ISErians Y SHRTHIHORS SBAncel iftip AR Elegacids, cither
naturallQ BRLLENES: RfifidiNBSRIRR YRGBL faH&Sn1y D siha AAERIIAGHESH. can
be at |east 50% "at | east 55% at | east 60% at | east
65% at least 70% at least 75% at |least 80% at
Medigablses 85% at | east 85% at |east 90% at |east 95% or
nore say 100% i dentical to the am no acid sequence of
[001280  EPHR IR RS Yre pRIVAdds Mne@BANISE of @128 in asAefhddALNE. Thas, fSERample,
I'D NO 6), as can be determ ned using BlastP software
the digsfospigrovadgsaralexiadnt ese infreasingtdyemige INoyhumar ypiest fro#nother

. Si | . i
enbof B B O PSR e B8 001 B
failureoiptal lmmahisbbjectswherpiatthd subgecoliaslaowte demypleesatddyhese daikincasl a

fromthe query using the Se rotejn) program, .
systoltg g TR ot BECROVES PPt Lo sssgmnisiering
the HBreldxinV/@| th€subfecl B, anGddubOsTtetidd @ rddute thki(ih Rbépi@l Wadédidhheart

and (initialization and extension). tionally and

failurgy fpnathep efpbodipentihe disglpgpre em&%érql%qﬁofqrm WJHBHBY §oUS

decong)‘éﬂ@cﬁerai H&S tMubdinBl 1RSI sSQE VAL &R fihd §B; Bk dsAB@E dERIMRhsated
f Biotechnol ogy I nformation (NCBI) usi ng def aul t
heart failnegrapd et vanitrigitar ejection fraction of at least about 20%, and wherein the

method comprises administering the H2 relaxin to the subject in an amount effective to reduce at

least one acute heart failure sign or symptom in the subject. The disclosure also provides a

relaxin for use in treating acute decompensated heart failure in a human subject, wherein the

52



preferably include using the DUST filter program and
al so preferably include having an E val ue of 10,
wo pdovaeiony | ow conpl exity sequences and a wor dPGI/E82009/044249
11 Finally the present disclosure also enconpasses
fragnents of the above descri bed pol ypepti des and
pol ypepti des having nutations, such as del etions,
insertions or substitutions of one or nore am no
subjecf’jl ﬁa gléta %et hereg§a ércfg%all"tl 1§/ucr)c(:: %Hcri Whgg nl tile ﬁ{e{h:ﬁ)ti:‘ca ﬁ Léé admlmstermg
the Ho\erkimab tﬁ&sﬁﬁjebﬁﬂ 57 Bhoﬁ'ﬁt&ffébml t0$¢duee (bnumm dueesdmmgl adaulspltal stay.
uses of relaxin as defined above. Thus, for exanple,

oo R SR St SRR R Sl pRomen

for tre8tingCdyosnéadn Bhevhklabjcdt. Mk Akt Rsdre Ellsti%ﬁ)vhd%s thcant bngrelaxm in the
acut e deconpensated heart failure in a unan subj ect

manufgiuiedif A Madicanion) fak tretiag agwie feeommenipdisar bulupeiarthuman subject,
whereanhJ: Hfb?ec@ﬂéi a%ut%ﬂ%&d?ﬁﬁeﬁsﬁé&%qrt%lﬁc? W Pa Qfstd'ﬁtc bl@apresdido of at
nm Hg, wherein tthe nethod conprises adm ni stering
least 12 hennmplgr Eheadosqiostum alpreprovidpeibe upaofarrelaninun thegndregaciue of a
mednc%r%ent?«grl'{ﬁe%tlﬁg%l € &e%orqggrﬁﬁtteahe%@ ilg%'rlg 9 hpng)\‘ré}ﬁ g&)bééaclt lvH{e?em the
subject Rdsaxute de@rmpeseatédhdarteaitiragnde lﬂ:ﬁa/edtemmlapq aahdchchi@ast at least
@;Iure in a human subject, wherein the subject has
about 20 ¢ deconpensated heart failure and a |eft
ventricular ejection fraction of at |east about 20%
[00124Nnd OMi& If&dtiived BEthEBdl ANasl aiDIP Ere s B%n 1@ diSobiatetl ¥iihnBese igeskdze
relaxin to the subject in an anmount effective to
disclogedghies- at | east one acute heart failure sign or
synptomin the subject. The disclosure also provides a

[00123]! %k QistREUrE SR ipfovide8 @d 38 oBE Kl &kl ELAARE A eedndi@adrlig in the
failure in a human subject, wherein thesubject has

manufaetiteel derashingareaion treatisgrthe o itionedisassed gheyeiThe apdhypertensive
drug &%glegt%ggg Hecsgﬁbefﬂda'%ge% %‘[g effdrﬁ] gnetéP&J nGiSt fﬂ/ag&hl‘é\t%?s

b ect 1 n an anount ctive to reduce diuretic useé
adrenentguc |bitgkasmealt)adctlsg alpha- pmj_@ss]ang‘ ht@nedil-sgm\@gmge:nayrg@1nh1bitors,

angio B et sk Res ot R eh 8o AR S cor,

The di scl osure also provides the use of a relaxin in
[00126]he Tk st o pfovadayadeleginand af amiliyp@fainising daxguéser combined
deco ted heart failure.in a.
Fb

prepast B e gt e s oL R B Gu Raps discussed

abovef ﬁhdluns? B0 dis@osits plvides Btedadn picEESdntiRyRtirteadivd &ag!fod@mbined
nm Hg. The di scl osure al so provides the use of a

use inigpting the penditinas digaupetiiove of a medi canent for
treating acute deconpensated heart failure in a human

[0012$]U bJ"IePl‘étdiscW's‘@t{:%lsB pHWde% whkigch fhiaskeas ebRbReCAMRRRERL ed
heart failure and ft ventrlcular ejectlon fraction

antihypéricesive deug; inefirsting Q@W@mﬂloensthcuaeﬁ abovieedimilagly, the displgsure
provic{g? ét@éﬁtﬁlysagentsihfg dMg%F lgg%p%%o%%%ﬁbﬁkﬁg a\%ltclﬁn,t in‘?l%gtiﬂgstﬁ§

conditions discussed above.

[00128] The disclosure also provides a relaxin for use in a method for treating the conditions
discussed above, wherein the relaxin is administered, or is prepared for administration, with an

antihypertensive drug. Similarly, the disclosure provides an antihypertensive drug for use in a
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di scl osed above. [00125] The discl osure al so provides
the use of a relaxin and an anti hypertensive drug in
wao b@oressd act ure of a medi canent for treating PEEUS2009/044249

condi ti ons di scussed above. The anti hypertensive drug

may be sel ected as described above e.g. fromthe group

consi sting of vasodilators, adrenergic bl ockers,

centrally acting al pha- agoni st s,
metho?l :t)(%rtge%tgrp Stlhg c%IP e;trdé gssg(? illyogvgﬁ Icne%l l{l o{r)ml%hg%gtrgéggen%ﬁé By
adminBterde bi G@repb%ﬁnﬁddnﬁhx@trﬂl(&ﬂvﬂﬁ direaxih Stheptlaxindes/oa

rel axi n ,and an a t|h e éen3|ve dru as a conbi.ned
antihypriensy @ g in Pt CTHIFE SRS 0GR s CEPor QLR BRgFapent.

use in treating the conditions discussed above.
[001245i mﬂhaﬁlsyl,osdrb elsdpfsidesd rrﬁaﬂﬁ @otivde f Amebaxirireatidh tha conditions

ant i hypertensive drug, for conbined use in treating
discuspaqeabp ¥ ayhereim e dP@E‘iﬁﬁeé(bO“é‘ddG‘é”WF@G foYI}YP?ﬁ@“SB’eQé‘I‘%@G?%

precedM S IRIPY SH8Farf, iRl 8t Rure ProWd & an 'aﬂnl%%@pérﬁ%'d‘?\f% W bfina
anm ant| hypertensive drug, in treating the conditions
method iferdtestiegitha lsonditiorsidischissed ghovehehatpis élneo%ubjeet peovidersceived a
n r
relaxn?dr‘ilg i R\% e% IH%Q? ﬂ{;MQ t’lf‘lh(e% rglg% a{\%i@rn %rﬁ@?é%ﬁeég gg déggtr&gaalso be
used 11[1 Oﬁsl@&} mTfh@m@lmﬁ“acttmwfe naddsampntoVorddsseantbet ancnts, fhersukjsas may

a nmethod for tr at i t he conditions, di scusse
have e T T FE I PLPLG e TSV BT ice PPl ecapng g hours, he
prececﬁ’ﬁge@lﬁ&ﬂis fo@ﬂle%@é'ﬂeﬂhhg%ﬂ\@ﬁﬂsonyplc\!ﬂlltyhth@Breﬂ[ﬂulsl@ydaﬁﬁﬁl@t@&ki\d%g will
drug. Slnllarl , the disclosure &YOVIdeS an

still bepresenyinghe wot/éb@r%wdfwl bgsletepiablgnEhaismamyie rrpsagy ¢fghis
[

previo oL e BBl PHESES (AR et A R Rl human popyaion.
for adm nistration, with a relaxin. The relaxin and/or
anti hypertensive drug may al so be used in this way in
t he manufacture of a nedicanment. [00129] The
di scl osure al so provides a relaxin for use in a nethod
for treating the conditions di scussed above, wherein
the subject previously received an anti hypertensive
drug in the preceding 48 hours. Simlarly, the
di scl osure provides an anti hypertensive drug for use
in a nmethod for treating the conditions discussed
above, wherein the subject previously received a
relaxin drug in the preceding 48 hours. The relaxin
and/ or anti hypertensive drug may al so be used in this
way in the manufacture of a nedi canent. For these
enbodi ments, the subjects may have received the other
drug | ess than 48 hours previously e.g. in the
precedi ng 24 hours, the preceding 12 hours, or the
preceding 6 hours. Typically, the
previ ousl y-adm ni stered drug will still be present in
the subject's body and will be detectable. The
remai ni ng presence of this
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previ ousl y-adm ni stered drug distingui shes these
subj ects fromthe general human
wQ@opahateson. EXPERI MENTAL [ 00130] The fol | owi ngpGpEs10he/¢44249
exanpl es are intended to illustrate the disclosure and
shoul d not be construed as Iimting the scope of the
clains. [00131] Abbreviations: AHF (acute heart
failure or deconpensated congestive heart failure);
AUC (area under the c rain natriuretic
peptide); (BP) bl ood ggégéﬁre E% (bl ood urea
nitrogen); CHF (congestive heart failure); C (cardiac
[00130]nd &%} ;fol@@i(lg:arediﬁacexmuplpuar): int@rdel t¢ dhuetadte the disclosure and should
arance I ast bl ood pressure); dL
mﬁbef8%%?f??%@@f”@é@ﬁﬁo?%gt%ﬁ@?@? gl omerular filtration
rate); hr (hour); HR (heart rate); ICU (intensive care
[00131ni tA)b,brelv\éti@hmAH‘FG{ﬁmmsl)aartlfMﬁDe 61t dcompeanhied codgastive heart failure);
ondu n del a | ogram ; ( i ;. LAHB
AUC Grgriiggiborion: oM (et e Ryriv e@e@erctrcfé?'t (it e BUN (blood
urea nRFSREH) CPW@@@E&SB% heavtGBlurt S W IaEar@Rd ifdieS @D i(Gardiac out ut); CrCl

| eft ventricular ejection fraction

pressur
(creatifg gle@nﬁnwé( RBEr (@ gtﬁtahy bloggtgresswre)i |dédé¢cvl&r~‘téht e§ER (gstimated

L
glome&ﬂ?r%?!zt%&%t(e?nn ffl!ilJt) H}( (h%rﬁ&(e?n iéU 'n{% §(/9@§r% 91[‘111%, 1AY
(intravasew;i BNCID rﬂl)lyraMch(umlcancbln‘hmﬁﬂlppu kg(le)o,grdﬁAP L (liter); LAHB (left

e A BAAE oo B FLTHEB R s st

pressu@é’)' WE@% fi @éntlwu%?%ﬁ:ﬁﬁ’an erﬁBB) (‘rfc'gg)lﬂR?Ag@MBQJgﬁmbf EMEd'1

renal X or
(mlllle(qwevwnﬁb n%ﬂmhmalr@ﬁa@%pn} i |(wﬂélrmmr>@tlev% luakDhml @rlliliter);

R T
pressuire’) REVAP (@lmemﬂapilﬁ@ @@dgﬁ:mtanmuBD$®armMY(1‘9¥isl eRAE (right

s SEEHL R} SRS TBE PR 5 005 R o

(reconﬁb&ﬁzﬁft R x’:laﬂaxﬁr@? R€ ar IdLX)(relea(ﬁlﬂ \RH:(rés)pﬁﬁtSB)nda&g BBAK4ystolic blood

| St udy t _Hu
pressugl L3 ohe Ay 5 MERD GG B SoaEIce To0 1Sy nBrar ggse): SO
(subcthleBLESh); thﬁl(S%'SM@VJS@LLl%ﬂStQI%\ég @l(é@lp@[%ﬁﬂe)c WM@GI analog

on systénic sclerosis patients hufman subj ect's
scale)s Yitf (eentfiewan Hydlation)c \slc(ventoisilgr tth)S?élidiladL@de F def,senmg heart
&ﬂumg'sease have been treated with relaxin by continuous
hd subcut aneous (SQ infusion for six nonths. The
results, which include extensive and |long term safety
infornation have shownEXzeMPLEelse patients did not

%?léciy é]:lﬁecaﬁ%b Sa?n(rt_) lHo \ Sangll\églo%lr% nrhﬁ ?agflﬁt\s/ %’?thss ls'eea& rSgI?éycl)sEs
flnd|ngs. The system c sclerosis trials showed that

[00132]el adierviadnChnisdlitasls enithwelaxin have also been conducted on systemic sclerosis
patients. 257 human subjects who suffer from systemic sclerosis, a serious fibrotic disease, have
been treated with relaxin by continuous and subcutaneous (SQ) infusion for six months. The
results, which include extensive and long term safety information, have shown that these patients
did not experience any serious hypotensive events as a result of relaxin (Figure 4), confirming
the later CHF findings. The systemic sclerosis trials showed that relaxin administration was

associated with stable decreases in blood pressure, with no serious episodes of hypotension, and
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associated wth stable decreases in blood pressure,
Wi th no serious episodes of hypotension, anda
wae@bitgttescal |y significant increase in predi ct BCI/US2009/044249
creatinine clearance (see Figure 5). These findings
support the hypothesis that relaxin adm ni stration was
associ ated with bal anced system ¢ and rena
vasodilation [00133] In addition 570 human subj ects
a statlgﬁaﬁy 51§m 1cané "?n%treeade | LPd%dd"tB%fre%tH}'%e %meatrﬁnc]e ?gere ﬁ%ilg? 5{ Iaﬂlleg’é findings
suppomlmél’(ypuméﬁﬁ dnt ﬂ:@ax&g@indﬁi@ﬁtﬁtidmm/asmﬁﬁ)@famﬂitwmm&cad ss@dit and
hea.#h femal e and mal e vol unteers, healthy adults
renal 35 g?ng ort hodontic therapy, and systemic sclerosis
patients. [00134] Findings and Conclusion. As
[00133{eS G adidort)87@ hilmar QlbpisThat@beddreadiiviihstRkiRdn $athpleted trials.
in subjects with a variety of underlying conditions.
These ISHbJﬁctﬁWﬁb‘é?d pHticplidh @trrplév§g'ad\aplae@ tiRflsedaingieagersignation, pregnant
womeh & @h rheQWﬁﬁm%n@W@vﬁMﬁE&@h%alﬂ%dﬁﬁpé“dergom orthodontlc
vasodil ati on. EXAMPLE 2 Study of Reéconbi nant” HUma
therapRedngsiy siemis sPigtdsisrmageié.t h Acute Heart Failure [00135]
Overview. A nulti-center, randonized, double-blind,

[0013:9I a%}?cﬂnéod)z rCQJlnL dof! W0 95%|; édrﬁe%m g\?ﬁxﬁ%gﬂggﬁgmgsﬁ ered safely in

etermne the sa ety an |cacy reconbi nan
subjectselviglxa Mar(qtﬁéiu(yderlwnga«bn@mrs Wi ¢ hurdex offfepsaiasddata suggested that
eart fa The terns

reloxi RSl s LS e D e it Tt ture (AHE) are

used |nterchangeably herein. Patients hospitalized for
AHF (defined as incIudiEgA&hPLEQ dyspnea at rest or

BT R BESRR BRI g

and an el evated BNP or NTproBNP), and havi ng an
[00138st iGvatedy. gh omreltivdedter, fraddofratddpdoubsd- el iraf pREebéToRiréMdrviihical

., .13 a, SBP >1 t _the tine screening .
el g UG P T (RS UGB TSHNA RO CL TR TR (HRLX)
in patifit§ SSMRLREIPFEntRePEARERNE hAtHTaN e PI'FB‘ STie égnsh&iéﬁmbéﬁsated CHF
i nfusi on of placebo or relaxin (RLX; 10, 30, 100 or

and acpB(hept dgfiligy YHiRrpte wisd éntershansaelly heretno P@awtimpltaime@mlAHF
(defin as%?fé‘lu&ﬁé BFCT PRyt é},{ 911 \lv(?l!fjmlrnmtap&e dgulmkgg‘}%gllgestion as
terra I's years- or

| usi on and women
evidem)bd:lby lmdrslltwéedfntmmhbalrachegta;ﬂo and\HFeleWtetdlBI}siP ©s dTpedBNit), and

i BB GRSHES B A1 Do R0 558 L > e

the tinkast sciebhing dekryelightte foF emebBEza0n althinale Hobs ffovh bRYénRgGioatio
screeni ng: dy@ggea at. rest or with mninmal exertion,

standapl f\ G Fare Pl sontitsaeur dN infysienebplasebp gy relfidn BtleValtled?, 100 or

250 m@% '\%H}Jin%tdv&e @&R}We@%pk@&%’ g0l BY &l of Qﬁlf béffeﬁtts'v&rpﬁﬂgl'IQQn the
> 350 pg/ mL or NT-pro-BNP > 14 m.]. Systolic

StudYblood pressure (SBP) had to be >125 nnFQ at the tinme
of screening.

[00136]  Inclusion Criteria. Men and women aged 18 years or older who were hospitalized for
AHF, with preserved or elevated blood pressure and with impaired renal function were eligible
for inclusion in the study. AHF was defined by the presence of all of the following at screening:
dyspnea at rest or with minimal exertion, pulmonary congestion on chest X-ray and elevated

natriuretic peptide levels [brain natriuretic peptide (BNP) > 350 pg/mL or NT-pro-BNP > 1400
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| mpaired renal function was defined as an estinmated
glonmerular filtration rate (eGFR) of between 30 to 75
workdomitenei? 73 nR, cal cul ated using the sinplifiRd/US2009/044249
Modification of Diet in Renal Disease (sSMDRD) equation
(Levey et al., Ann Intern Med, 130:461-470, 1999).
Random zati on was to occur within 16 hours of initia
presentation. Patients had to qualify after receipt of
t § I S
pomL B e OTF DI g RE (MDA RER S s et BREMST o Rbwine
lmpalr@r@hédsfwmﬁm@was defired aFew esnn(att@imemarmwr ﬁltg&ftﬁﬁtrﬁé (4GTRY of between

30 to 7§’ glcr%)/wugf Ocr%l cg?a%:sdt lfi;lfnn s? selgné)ﬂlggﬁ? &%%g‘fca%ﬁ) lgtc lﬁl{kenal Disease

(sMDRﬂ))&qtlatE)nt(LWdyl’et plQsA ini Merr MRt ! IB0t4G 1 4geNE’9). Randomization was to
sodilators (wth the exception of IV

sopyr essor
oceur Wiy K B R pshpieenialigns Bauteptsihad Ry per smpipt 9bat least 40
mg of iATNEhousqVRESRMAIdRabr SHPRRIN déde B Bl@erﬁﬁfv%'l&o bcﬁbljeﬁg
punp, endotracheal intubation, nechani cal Ventilation
ventricul ar assi st deV|ce) severe pul nonary
[00137b|| sl z‘é“’”sqr@ﬁ'r’ﬁl Eeyst (tsméﬂé@lrecgr@fﬁ¢rdhm3&?@D,\Aqwarcontrast induced

nephroﬁdtﬁe@%menpﬁcﬁ'}{mgﬁn &f%n&&s%%g{nﬁg%?gw%ﬁd% trea me 3 ]ywtﬂ positive

for” cardiac transplantation I"agnosI's
motropg@cagg@ts,o@sqmassqrss\ganml lames (withhthe e%pd@y@f Ip’rmmﬁtei mfused at a dose

0 s of creenlng
0. mERERSTLR T 80 iR PG bShc
endotraghdahintubdBoitl @yeth@ticad VertDatimro? @Ay ﬁ@mtrnchﬂeﬁﬁ@ﬁét'@ie{/l@é/)e bevafe
Scrﬁﬁ?lng&ﬁ ater than 3 tinmes the upper Iimt of

pulmongry; diaase; Agificartsisony caigny ¢l lamdiseass: IRgavinys asgan transplantation
dmiRABn FRICAHIRE tRHSITRIAL
or a m1I | Vner gl SeaSt,e ﬂﬁ[}go oﬁs]ag%ﬁg?gﬁosﬁwwgo%hgrg%?ﬂﬁome within 45
days priog Fascreen{nghiloy swogery prithiudedays oif ngemrg, bpmateemrlyss than 25%;
l.e chain precursor
R T G N O

3 timesltllIEClllppsi it lod doresal;cORF aaua;eangy sipeifipdre akth BB fmiddEkdh-cardiac
eased fron1the ells honobgeni zati on and

PUImOHFYg 6’\‘7"@?@‘6 kogwe stepi cP'Elth’tef 862§ ni - G- prorel axi n was

extracted fromthe inclusion bodies, refolded with a

[00138y ed%a@’yllmfuge Rednibifand @umb® rdMkid thH@Wd!; téldfided@ising a proprietary
bri dge and partially purified by silica adsorption

processgiid 51”6% WROPAFYEOB I NG -SpHgrelartie in ?e@e@mb@éﬁ Kelstrain.
InclusiciBddlel @oM&iRirgdRe ﬁx@ﬂﬂ?&twe?&reqa edEi"r&*E Aleeh® }% | ng%e% Aih and

were then remmoved enzymati cal e resu axin
recoverggBy edméntiugaiionf Mldl Eyproﬂqlfaem \swasmd/ﬁromhheomamgxgn apdiys,

refoldec?%vﬁ?% rédog)(% % ﬁa 0 & u1ld @'beecgs?ﬂq%jgis %n@%opraptyallgltpurlp ed by

was “achiev
silica addbapkioh hnditoln &Ncha’ﬂi@@clfrhrlﬁhmgm@tsy f'Dl{dIHch&t Sduaiceans tRfpebtde

ace e buf f arente sol ution. [00139] Study
comeciBEhERTRE © FrePin S b iR o B H; dhevahtne reloxi
was the®blii G&d I50RFdetsh @@ 8sive dhgdrhdtbidrhSHYAep’s €i%h %%}QQQJ éjrﬁi r@{;‘é#sed phase).
regul atory authorities, and conducted under

F Ormulthmf Hiechredist wandchievad by slrarprdwinfilration nTt@ab&lx@vasrfpmlated
asa stexﬁE%@ététgguﬂé%@%tjeﬂgr%l sdﬂltkonpat lents provided informed

[00139]  Study Procedures. The study was approved by the relevant ethics committees,

institutional review boards and regulatory authorities, and conducted under the International
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witten consent prior to participation. Consenting
patients who net all study inclusion and none of the
WG eMdg4RL| usi on criteria were random zed to rBCEUS®09/014249
doubl e blind manner, either 1V placebo or relaxin at
10, 30, 100 or 250 ntg/kg/d for 48 hours in addition
to standard therapy for AHF at the discretion of the
i nvestigator. The placebo used for the study was the
r re the 1
ConfeR T oF Batihd B2 R Clodd bl AL B3I B, ARl S By Rg informed
written e@pemtprmetwparﬂapawnnc(ﬁnﬁemttdgmaaen@who et eld stu@%)ncm@ﬁ)n and none
tured. usi ng reconbi ant technl s .and was .
of the BN FRILTOT 61 s AP GRS U F A SRt 8 st 1V
placetBYor PEIRtiA@01 0, 30hR0dr2dy rrfe'@lk@/dl fof WS hQRs WaRidtRdnRE standard therapy for
ternminated if the patient's SBP was reduced to < 100

AHF qmlp.qulgﬁretw of Ales lﬁ?ﬁq@g'@grwpﬂ\eé)éacp@ igd dori thestpdy weagpthe same solution
as the HGGR BKIAME pPBARYRETRN Sk e /cgﬁ? ({ESQ ufl?esram&atfon ratio was 3:2:2:2:2,

I nvestigators were not™ pr ted fromutilizing any
respecsivelpid Bﬂlﬁtmd@]oahcra,o‘iantmaa@ IﬁA)rmasesmfzgmtrcﬁ tusnmtecombmant

e 3SR T B bR EA 0 e s

drug infasioh wak peebd t‘e’m\ﬁ&St@dilﬂtlﬁH patient’d SBPWaerdda@idre WGO AifHg or by >40
neal s Mﬁthhe|d hemodynam c, renal, and clinica

mmHg %@B&ﬂﬁé@é’%ﬂﬁf I8 TS\ WICEHSSI¥E TESPUERTRGLS AT (RGeS apeit-e Investigators

were 1% pRRAAE fbROHARINRRY 'sﬁﬂ@arﬂ aRalchesh @Y ﬁ@ce%?y to treat patients
assessed using both a standard 7-point” Likert

enrolleghig the sfudn dnstudlimeoidifionsl vasedilamna | fedlosdm a4- (xwxs&ashout period

. . 6 .
durmgﬁgﬁgﬁgfjﬁw %ﬁf?ttogsfei\lf L{Eﬁg(%tﬁ)g) 25 églsew%r?]é@?g)%nlldypl%noa hamic,

renal, Daydindsal tespdnsestd 4B4Lou1@mésm1dpdn@|mfe$omare& adem;eml stered
in the Iocal | anguage, and investigators received
st andar di zed, adm ni,strat |

rai th
[001466]v alﬂua 0 s? neﬁgﬁpnea BEF PASEhydIedhodha yay A&F‘féa‘““ { PARS seale and
a standusé e@ISﬁﬁﬂVfSu@lfAﬂ'W $caferiMAR)e ASk@ﬂﬁerﬂ@Qe&)p@ﬁbﬂlﬁ@i AMBhERline (VAS

cted . jncluding. jugul ar venous distension, rales,
OMY)ggeﬁ% £§¥ﬁhbﬂ%§é‘lgﬁw yeusiberapyansaQays s, 4. Prinfddpi t a
QuestORA3RE WoEt LMBAhibtefedlih HeQodRRing@lcb B iR s@gators received training in the
hysi ci an- det er m ned assessnent based on worseni ng

standag(yﬁpétagpmmgfat@p i theest eviabigrionst dddilyr ssriahrhysi@nrerautefl @ssessments of
' i ons .or .
s 5 S, 0 B SRR PR S pon e
edemay elhlmppﬂet ahd dysphemon exfeaiomatn-bospivabweoddieclicae fhiyure was def;ned as a
hone at 60 and (vital status only at
Physwﬁé’f SO Tiee! Piset SbRPOFT Ea S’éiHP‘i"Eﬁtor Flga%;@féwa@iq;ﬁre and the
need f&Che A&IiGRANGQNRsRANMNATT VWARIABES Mnidahadi éal @@gpbﬁ% FeMQIF. Vital
wer e bet ween Day 60 and Day 180 of followup t

status gghishespializaion infieinatipppasaqlleged dy tevrped #itlaay SQsDan 60 and (vital
status 3%19'&19 r[f'atyquM Vﬂ%ﬁ%ef l'a&%h?ﬂ’le&byt%t reRbifd Wh@wﬁr%edcoﬂ%& was

have 'a $ingl e pre-speci prinary e nst
made yilealh petieals| whet Were betofeen Vay 60 and Raph8GeffeHow-up to complete the

study.

[00141]  Study Endpoints. As an exploratory, dose-finding study, Pre-RELAX-AHF did not
have a single pre-specified primary endpoint. Instead, the overall effect of IV relaxin on seven

primary treatment efficacy targets was evaluated. 1.) Relief of dyspnea, assessed with two
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primary treatnment efficacy targets was evaluated. 1.)
Rel i ef of dyspnea, assessed with twoconpl enentary
w0 pevnusent s: (a) Change in dyspnea by Likert BCHUS2009/044249
and (b) Change from baseline by Visual Anal og Scal e.
2.) In-hospital worsening heart failure (WHF) to Day
5. 3.) Renal inpairnent, assessed by nmultiple
nmeasures, including: (a) Renal inpairnent as defined

%, i ' il 1§ line.to
compCATEIPGE 70 RSEATLBLER! | RLRSSHL O DO Tuble
baselilg/bycV saaliAviatreg Scaler €9de-hofpi@l Forsgdidg heutt abae ¢ WaiF)hoDay 5. 3.)

et e ey SR il ST D b e
a >25%aycréfde irbsefurbdebtinifé! fobaSaind kO¥AST; Uh@(b) PakF&Ht Rinal impairment
rehospitalization for heart failure or renal failure
as defingd E‘éﬁre@tﬂ?me?‘.“fr%ﬁrﬁféﬁ mg/dbos abeyechpeth dous end 4f freBuses
randorhRatié 4P0engttoafidht hRpital §f_§§r.' ah ]ﬁ§§9%%3%§t-9ﬁho§&fteﬁ&y Day 60.
were performed including vital "signs, physical
6.) Death iy fragardavasculanansas oe vebnsmstaliratioo fonticeifailuabarrata failure to
v ' ; i.stlca ods. ta ar
Day 6 23 MR e ER Rl Bl AL LGP e b T IR B Gassessments
of safady Wvereviiesferrsgiciat:diag vithll sé@isNthysiadlaxwainatigenatvatsk ¥vents and
. . I nput ed b¥ a | ast-observation-carried-forward
dmwaé%?@éoéﬁ.e MY st observed dyspnea Likert or VAS
score was carried forward fromthe tinme of death or

[00142101 Seiisi@! Nedidds.f BalaWfeprestitedak @RasWRK sthltRrEddWRions unless
r.epr es_ﬁn ing the change in VAS score from baseline
(&

otherwisrpeYy issingdlatacysip genstrllyympyisp By ailagapbserMagon-reyried-forward
approdRR! TROLS bk eflic8 Ay hbh DikekcRE VAN bRl whQaRidbivzal ggrq’the time
| ength of stay waS i1 nputed as the maxi num observe
of deagh) qigvorseg g he@d failayes ) TheBaratunded thx burve rapuseviang thocipagein VAS
h t dj us t for multipl . .
e I ———
duringabe mdtiad bospitalizatibe [Mighicofwway warikpatetat ¢stmdxdhium observed plus 1

nt i nyous measures (wth the van Elteren extension )
day (3§ 3?@%@&8‘%@%O%W%(Swgmpéwgtt% plarebs wjhe adigafpsnisior wltiple
compa@iénsOlisinpOIS Bisti@te gfdssi bR Yor B bindP o8R8 med, REY WeSRilORLE ank 58m test
control for reg}gonal variations int

( ' his relatively
for corgipypys ragasures (widlythe yamElteren extamsion for the agalysis pf i hapgth of stay and

days al{¢éd (i)l{i/‘kal“ ﬁosﬁ@g‘l a?bg? B6L Bh%fs#&fhé?(v%%@ﬁ&ﬁf F[%@Pﬁtpoltfg}eregigrﬁ% variations

anal yses treatnent etrfect. ospitall zation !
in this ndativgly nyallr studys reigiomas g o Raatel @Gtrafy e geatibbiatad prospargvely pre-

oeciLAT AR ok PRBH bbb BFAERES: pREEHR! B paovn oy
180 wdrk estintped Wisag IegSadMesd dabsuct e %&Hoﬂ?,‘ah_@'gﬁ)ﬁ%ﬁ‘&oﬁ’x\ﬁéed using the

censored at | ast patient contact for patients w thout
Wald tg5,01 dhydieptmsnt phigcs figgy Cox r5ereasiqn mpdels Avhsredims-ecvent was egnsored

at last PARAECoAtRE 16 pati@s WRlREIRAVEMRE [HGad! Y and the study
was not prospectively powered for statistical

significance of any specific outconme neasure. A p<0.05
100143} 5 s ThptrstRiesieriingbiaphaei2ctdyyvasisglasted empiricaliphindgh®stody was not

prospe@tiv%l)gp(g%r&?@r %ﬁsctjcg@'iﬁgﬁ@anw Wy%ﬂ&\gﬁcswt(yo%e measure. A p<0.05

was considered statistically significant, while 0.05 < p <0.20 was considered a trend suggestive
of drug effect. The main goals of the study were to identify a dose of relaxin that was associated

with multiple trends in the above mentioned primary treatment targets and is not associated with

59



of drug effect. The main goals of the study were to
identify a dose of relaxin that was associated wth
woredovirplesd t rends in the above nentioned pri marBCT/US2009/044249

treatnment targets and is not associated w thsafety

concerns, to deternine which endpoints denonstrated

treatnent sensitivity and to docunent the effect size

for further statistical power cal cul ations. The

e fet

safetygﬁgéek/r%n F%S%??rﬁgnegg}gglg% ggﬁlgss\cliee o'ﬁgtfal??d’]tg%?%en%gnsg 9/ and to
docunmhmt tmgffbhelzedmdﬁldherstatlsh@l pm\ud'}calc[lﬁﬂ&M]ThStchﬂyperson of an
oo 28 B oy B S R i Ao honiy v
theamsmmefmeumagary, Romani a and Russia) from Decenber,

2007 to August, 2008 with the final study contact in

taober, 2008. The safet si s popul ation consists
00143} g‘gﬂtﬁyd”éﬁv Giips "o b 23 AT O SresSt SrguaiFiey USA.
Belgluﬂil Gta‘?)f PofA8 YisRBR HY gy, TMndd é&m&gﬁﬁfr%ﬁbe@émg&%om to August,
ents who received stu%p&rﬁg? excl udi ng one

2008 Yilél? Fh@lﬂ“ab\ﬁ%d)\/‘i%‘ﬁﬁf B qieher.i gafetp pady 9 lI’QPtU!ﬁUO“ consists of
r nd. 569
20 T S TR 10 T, LSS PSR o
of 229&1?@¢@XMD$¢0¢e/ed otudp ldblgde)tclllemg 6If&kp|aeer3 whp. v16ﬂhledi ﬁlfu\hﬁj‘ltemajor
or s jcally n| i cant

cigiofi} e, ERients VR0 A0 4o o8t BRIy Tle y Ty Eereenii Broog

pressuid efalt4Tend rr@{}ﬂ)glﬁlﬁi exBkive 06-motkitiRies ANBRM-TLdrRte Wer@BBRlinically
45. 4 hours fron1 resentation [nedian 6.6 hours

meamezﬁr? vigstatiztieplly stemficanifigsnees i ehgras rw'@swnsqngd@,e fvageatment
groupsW' Itelf'l'eﬁ‘ts lve%lran&nlﬁ%{f a afrﬁ&Worf %QQQW}%@FS'% n r%tzﬁn)qﬁme&an 6.6

acebo group received a nean durati I nf-usi on
hours EQ 1 -Q4: ﬁ@dr?’s“)]g@mil W@e tragedwith stute drugl veistiim 1 .08 ] .8 30yrs ¥tn

ecelve an a age .of . 39
randorﬁ&% %ﬁ% gg’qjﬁ gglrhg Por %D%%f ardgs” especy ?t{f’g' Infpsipy %%Eho”r S
while theseintkdrettxantn3d, 100enapyo mg&gﬁﬂl drogn réivet udﬁv&ﬁg&bf 39,41, 41
0% of the ceho .group .receiving. i ntravenous
and 4B IR e deipr e o bt et espaedaign o study
drug wifh 3%% 9f 51%/7pla1€3b05g1€l3‘]51r64e1l114’g|1ﬁ‘tr§v@§otfs¢1|1t }Fbelllﬁ) durdfh thd @t 24
and 250 ntg/ kg/d groups, respectively 00145] spnea
hours, Repad &1 @Sés%ﬁ%s l%téén%ﬂé%/@mtb@re{ﬁxm th0\Mi08wadl 2 Ahmicpyg/d
S) and the Likert Score. The VAS score
gﬂMPfﬁ%Eﬁ?éﬁ@% characteristic or attitude that ranges
cross a conti nuum of val ues. For exanple, the anount
[0014$ij dvsesatiernonsas. Repulisard prasenfedeiizthe dgebAndogSeora(VAS) and
the Lll&: c'opf:“ ulgflea\h?%%({b Q%ess% de%% c%xltacr:t%{]mtlceorr taeﬁuc}eQBatqar?sgﬁﬁacross a
contmmirmoﬁvqjuﬁs Sor examqﬂe‘ Iti}etelmnmt ahdsdoﬁﬂm el AHeMatie il fo@€lranges across
oWw. Fron1the tient's Pe ectlve hi s, spectrum
a contigyeoi 8 A e T S BCSORET s s Fchoung dyspna,

hypert@@;&fn@hllgﬁ lbﬁioh)br@sﬁfé%r#h%tﬁﬁﬁh‘ ahd béd@ceh%da? eRbakolvi Fom %ﬁ)atlent s
nmmin anchored by word descriptors at each
perspe%tévedhls saqy rum appears continuous, which the VAS captures. Operationally a VAS is
usually a horizontal line, 100 mm in length, anchored by word descriptors at each end (e.g., no
discomfort on one end and severe discomfort on the other end). The patients marked on the line

the point that they felt represented their perception of their current state. The VAS score is
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di sconfort on one end and severe disconfort on the
ot her end). The patients nmarked on the line the point
wo baw/1sdeey felt represented their perception OPCT/H81009/044249
current state. The VAS score isdeterm ned by nmeasuring
inmllimeters fromthe left hand end of the line to
the point that the patient marks (Wewers et al,
Research in Nursing and Health 13:227-236, 1990)
determ nQQ %gg']eﬁ;mﬁ lTl!'l El?l? hweé%j{r?m eel‘;élg lflln nrgeogikltleolg% tg it}fl ponﬂ%at the
patient |maekbs(\’%ﬁv&r$ a‘tcédRMma:hnm WersiHpednd( Heil#i10:227 206 Nt9P0).
Di sagr ee- Agree response scal e. Each patient was asked
0 fale,e Ltemon the r lle. The fin
roorao 2 PR QRS et LB otE SARE MeRaRiur e alippbgrein the se
of scald in@nhg aré ﬁdtdad’l(gSa h@herddal (hefeir h@oﬂnt)@ﬁagréeoﬂéég }esponse scale. Each
treated patients had meani ngf ul and
Pa“emé‘iﬁ‘étaéﬁ Hé Qralfy e E8mi R hoRPERARES SC@@rrﬂ’él@ digal S@O'terferstée rqsp@frdénts on
the scaRlif @ RO BT ek ratl )R fEOTRIMRTitd R axi n-treated group had
a larger inprovement in dyspnea severity conpared to
cebo as early as 6 hours after initiation of

[00147Fhe‘?*%l?f9“'“6ét?§ paftanirdiad mrddigrrening il end susiinsdidspnea improvement
S
o R8RS 28E (8 B RO ol AL B PR
lmpﬁwmmyﬁkgﬁﬂmnwbﬁﬂmaW@bmpmﬁdnawMGﬂbysbnbhsmfdmspﬁEanmmnmhef
essne

therapyL Eé(rglstlr@%%ugg e pog}ts %sr%%sgéq llzl}ehbgstﬁﬁ%{)é)g%eosérregtgﬁnt was

observdzlomﬂaar edeiit® rcﬂ:@lvﬁ%)rbllaxitnfhe thelosxXb 1B O3ﬁcgmgﬂ kRfode@feDUgt hatkedly
e VAS simlarly denonstrated a

T
better AZ5EA P éhbe E%"é S s Teht a1y “dnrasseesmannty epiagd i9123.0% of
patlentﬂM&%‘@ﬁeebE%?o@rc%ﬁlng@g% 46.5% lﬁ HeMBlal YO m P § Et%ﬂggp: 0.044;

frombaseline to the dyspnea VA mas 1679255
Table 3y Hthe Vi § ﬁélllptlﬂd@b@nsgﬁ@dp sashaped: edsitive PEETLE0] effect on rellef

/ (

o LN S R BTSRRI b o
VAS way 6678¢255 ahmiHr, in2¢ pl2&po 2raupanchpdi8d mﬂi&?‘gﬁ&ﬂ&aﬁmﬁhom\l@rhe

: 5,.d f t bo and, rel axin , 30, 100 apd
relaxin 33Gc HSGP P i o @E‘s pﬂa?@?p@c @&8?%9 s Hengis saifeod ©
averagee\blfqiﬂi 1, o2 1tdae 1% Mbrotéh @i glerPRy s ddys(fdadnb §]a36b%)and relaxin

| acebo mean was 46229003 mmt hr conpar ed

10, 30, é@%@%@ e ke roups.  pRecqtive b i SImBe rReids ﬁ@/eerlc@rlbﬁqpﬂw%s AUC
throughoD%5i-)’éb (Taﬂéejsf) @Mﬂﬁ@eb%%éaﬁ%ﬁg 163908y ﬁ(n?@u?%orﬂéaré{f'to

5, 25 an mm over ays,
821 4i8r7é% pm:’ihpwemghmpsm JonagiBE/d gmwpt(pf éwﬁﬁmfmmngéﬁherrespond to
n rends
average\é%rf ?4 Cl% 2%?83 Baﬁ a(élg gét (ii?a ; flO{ Ehe ﬁ?sge%twe I'%%'Bf;t aI
assessnents In partlcular the rel axin dose of 30
[00148T g?hlagltdrnanEamed Hest werefcendistere tnahdspsou pf)pnhtfiam of relaxin
A G N SR b TR A
of 30 mdg/&g/am'f»péﬂﬂed thadt@SectBrdvi@tRFBorviE Berdds lin thERFANE @eckamtghm and
X|n 30 ntg/ kg/d group conpared to placebo at Day

100 mcgﬁeg gsxgljm -assessed resolution of jugular venous distension, rales, and edema
were all improved in the relaxin 30 mcg/kg/d group compared to placebo at Day S (Table 3-3)
and at Day 14, associated with trends toward greater decrease in body weight and decreased

diuretic use in the relaxin-treated patients. The cumulative incidence of worsening heart failure
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and at Day 14, associated wth trends toward greater
decrease in body wei ght and decreased diuretic use in

w0 b@onglesxi n-treated patients. The cumul ati ve PCDUS®NO®I4249
of worsening heart failureby day 5 was |lower in the
rel axin groups conpared to placebo (Table 3-2), and
the nmean |l ength of stay for the index hospitalization
tended to be 0.9-1 .8 days shorter in the relaxin

: o (Tabl.e 3-2: p=0.18 for relaxi
TP RN, AR FE.
of stay(ut tho irelex hPxpiitakiztion vearled fodlel (0e @ dagy shdRediv @i a@Rxa groups than

for plas 1 20 1E XD Y B raBln ST RN nlbersemay causen.

Forty-three patients were rehospitalized by Day 60; 15

[00149§ ue Po.0-ieduitgel @irtatids. RadentONercdoleovied fbefitdvefaat bPIB:+53 days. A
patients denonstrated trends toward

axi n-treated

total O‘iﬁf#p%‘slétﬁﬂﬁﬁ%v Pay g¥1- 10 RE PRD@AI 8buRdBhessdiomaptler causes.
Forty-tBred patidNes Wt réifdspitdi8edBADa PS8 4ufto Ak %S AN due to renal

.. out-of-hospital was 44.214.2 in the placebo group,
failure R laginttrealgd pargnty dstanatratd trandd aywsard impiogement i hager-term

- i d\ Pat i =0, 16 f.or nca/ kg/d vs
il FLAD183L 5,23 PSS AETE B BL P THRLAA S o
was 44ge1tb2ne thei phacieble groep ofhittaaivis appeoxtinateBr4ldgy agatet af the relaxin-

causes, of. ,r.eh italization due t art failure or
eeaed UGS R0 5T e iA A5 libeherfobgh 5 s stimat ofhe
combiﬁeé@ﬁidﬁnﬁ@oﬁﬂe@ﬁﬁﬁ@ 10 _bzliﬂio%’s@@la} &%ses! o ré_hb)@pitalization due to heart
relaxin-treated patients with an esti mated 87% hazard

failure peggphfpidte phiayHe was 1dd"hindbe aroyp kesetyingrdeqsbe fwomosiBless in the
relaxinMfeateB p@GEROWith Egtﬂnﬁi'iedfgﬁ/ghefkggie%@{cﬁgﬁi{x{eﬁg _'?%u}’}ﬂ $E éncg/ kg/d group

all-cause nortality was inc
(p=0.03&ys placabie).ePimakat findings wére Briderit8theo atldiauseasatdliay was included

tal 4. 3% cebo group, byt was .
(raote T Shl KRS e SR o D5, PADCERD, BB 188 1430 i
placebd gop,ddb6whoconsibakiyres3Gn teaélkghdreaRRaiupd (3-0. (a6 &RRXIN 30
/M§¥ Fish$£'s exact &fst,of the incidence denSLt|e§£.
meg/Kefh oS e piTa hYy Kiskar SFXRitest olelbe infidease deppitian| Thause
correspBRdih@ Kiap Mn AETBNSHih@e € fbr 11 Fhh R Al ERAFem PPl mPae t?é%s

Endpoi nts. Adverse events and serious adverse even
re evenly distributed across study groups and
(00150} PYAEL A inth ARVt PNTR pRY SSYipUDRdVEESE Frgitswere cvenly distributed
across ﬁ&gpg'rb 10,8 depi oo dile dafi@iHisioty B parth&r i i
i ndi vi Sa! p?%%atferﬁ of aéberge BﬁéﬂﬁﬁﬁéﬂgﬁggpgﬁﬁAgF(T“”e
3-4). Theteetese hoindivdduatiyr phttary dfaflearse evieO daddestRel sadeilaterivas study drug
effect. KNOWN vasodi | ating activity and consequently, changes
"in blood pressure were carefully nonitored. During the
48- hour infusion period, the placebo group had a 12-20
[00151} Ryl atér hasdsiewhvesndiatied dcrieity mdsaomtagueniyb biemgdesoin @S peessure
P) and the rel axin:treated pati.ents had simlar
were caf T BBl P hEs 35 o RSB et 67 dorlaiebd sypprgad2-20
mmHg péease frombastlinglih systoR bIdHr&sete dsBPfandithd @laxREt-MR&Ibatients
. qn f the treatnent groups and the placebo group by
had simj é%rgalthé@n 484fp &&)- Theaverage decrease in blood pressure over all time points
did not differ between any of the treatment groups and the placebo group by repeated measures
ANOVA (p-values for the average change in SBP comparing 10, 30, 100, and 250 mcg/kg/day

with placebo were 0.41, 0.16, 0.13, and 0.32, respectively), although there was a trend in the 30
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ANOVA (p-values for the average change in SBP
conparing 10, 30, 100, and 250 ntg/kg/day with placebo
woweee/ 1689 , 0.16, 0.13, and 0. 32, respecti vel BQT/US2009/044249
al t hough there was a trend in the 30and 100 ntg/kg/d
groups with a nmean decrease of 3-4 mmHg conpared to
pl acebo. There were 36 adverse events of hypotension
and/ or decreases in SBP which nmet protocol-specified
and 1(% rlﬂg kg/dggou Q\R[?l %anudegr% Se o\r{‘vgvlégr)l(qlrn\ri:—'rI Cgmévgrg/ %Bﬁééb%usfhere were
36 ad'@ﬂrmm):nts Bf bjpotadbios pad/bf dldedeasdsliﬁiBBH rwd@clﬂhsmﬂbtd]wﬁédlﬁw study
P ue.to Iood % sure reduct ion occurred in 10.9%
rug SIORP{g T e 9P SL & MIAP Wi ETI9uS adygEpe RIS HANOR i tbyielan ﬁ@ meg/kg/d
group)’ eﬂ’r@t@cﬁl' peEifit@study MBiscRinddtiondd R % bl%og%éﬂﬁie tudibn occurred
relaxin 10, 30, 100 and 250 ntg/
in 10. %s%?@étfqnwechss ab gpape @nd yapmerelsenued. lsu;elawmatn@ groups (20.0%,
0 t S Cll
R A S A R S s UG
placetwed 8§0)dvith ndappareoudise-8BPorisal Mdseblowd Bl@ssmm-@duo@fohsabccurred during

v ] EERDIRHER, O 04 O REFTERIL47BimE S

discorpinaseinmfRaidy elﬂig$ SBP ishabiBBEY 61&6b&ihlnﬁ)d%$of tlagsleatlarﬁs with no therapy (1
el axin-trea ents). In the placebo g

1

of 2 P%&?‘%Oé%{le 1§ W B\Pée@rcv%& 1hoF 2 Esksisreaied BRSORGT. In the placebo
group,hVFﬂkﬁfka'G%'b, reMédQn@aV@ﬁ&dsefnﬂ@s 1bFf BPotdRioh QWile S patients from the

axin-treated %roups 3.0% received Intravenous
four relpxin-rsatas Brayne Gy hiseivas ingaysapusehtidsdnd one esymiptenatic patient also

ghkal r
o ORI L K15 2555, D O R MR R B s
mcg/kg/rdgomntqlmrfed hxieatorénpmfdftmdrmessm@ueducom [ 00152] Ther e
were no dlfferences in the incidence of renal failure

[0015%]e g Ofg%l%?ai.e% e%n%lejss in & ncfégnc%\ég é&i{\aﬁﬁgﬁg ééphqe tas 9 Xerious

adverseregattiamiong t}fersnIijtga@@ls i(Neblyeuy At D8ﬁ)144;6?eaﬁ cﬂiirfgeafh ,creatinine from
0 39 and .0, 100. p-va
baselig 7o G A0 ptardo o 35080, 9 L0 TanG PGB o) B p-value fo
each gh@ipl @NpIGcedb >D5397)14' h¥bkdpoAfonion pAiRARS Pay G4 %lfﬁgfnqﬁcrg’afse of 0.3
nore was 16.7% 19.4% 26.3% 24.2% and 37.2% (p=
mg/dLs gsymars gvagd /7 %g/l 9.4V 26 él%a@é B%f) andpRdr28p T3 foeRd mcg/kg/d vs.
| t
p aceﬂgfggérflﬁlgﬁ erelgatq) xﬁpﬂﬁﬂ%(@%n%ynagd %redt{}%cq g nd d{e}e t nmebat boté) Day 5
and 14y abatrendddrio paing grdater mepzeﬁemis mepeivi gaklarin2ZB0 nmapgi ghd)(peF0.19 vs.
lmmbgg:0.19 vs. placebo). [00153] As with many
P vdsodi | ators, there was a transient and clinically
insignificant decrease in hematocrit in all active
[00153]r eatsiveittt mgyoupsditalmat, tege was & dashigni Byl &triltdﬂ'ly GHsighificant decrease

nis ratlon chan e frombaseline in
i henREREL B EUs P RRB AP Ut Ao Apioge sty G agminiiration
(chané@ %Wbasllnﬁ&%%n&n%@%to@n@ﬁ%} 'hBurrseJrWQ"/@ ink ace%@ r(;u(BQmQ@Cb%,
d groups reigfctlve =0. vs pl aceb

1.45 /°f (9r25r/?el %ﬁ‘?’ﬁ i (plawiy ] G G001 Wrand 50 mce%rc\/grﬁgvswsmyv@y, p= 2.019
vs. plal&iR Br WRlxEh SPmOY/REM g?(ldp'}‘,'rgs%llvmg by Day 5. There were no other clinical

laboratory changes of note during the study.
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| aborat ory changes of note during the study. Table 3-1

Basel i ne Patient Characteristics Relaxin (ncg/kg/d)
w@x@ap4desacebo 10 30 100 250 Number of Subj ectBCT/IS2009/044249

Effi cacy Analysis 6 1 40 42 37 49 Men, % 65.6 52.5

42.9 51.4 61.2 Age, yr 68.4 (9.9) 72.2 ( 11.0) 71.6

(9.2) 69.2 ( 11.6) 70.7 ( 11.0) Weight, kg 80.7 (15.6)

80.2 (16.9) 79.9 (13.0) 84.5 (25.0) 80.2 (16.7)

Y i . 00 67.2 62.5 78.6 64.9 73.5
Tab'eﬁg%r%?ié‘ﬁes?%ﬁer“k@?ga?@?ﬁ% 2.0 87.5 90.5 81.1 87.8

D abetes history, % 49.2 32.5 52.4 Rdadn Gibgikegh LT al

Group regurgitation,Pi%egs3.0 3000 31.0 3.4 36. 7 18br1 al 250

Numberof Blibjecksak 1 0N/ T1utter, %242.6 60.0 42.9 50.8 38.8
EfficacyEA@Gkison fractdion <40% 40044.2 4834 53.6 6§. 0 55.6 49

Men, %Hospi tal i zed fgre AHF i nspsior yeasp % 29.5132.5 38.447
Age,yr43.2 30.6 NYHASA @95, % 12.8¢13.09. 0706@.H. 0 492 (11.6)26.8.7 (11.0)
Weight,&p. 0 14. 3 21. 68010126) | | 887¢16.9%2. 59.4013%)35.83.54%5.8 | 0.2 (16.7)
Ischemid Beart dk2ash 983. 36737. 8 28. 62.NT- pr o- BAFP >2000 qpg/ nL, %73.5
HypertedSondhist@ry,06 83. 38240. 3 71. &7.3roponi ©0.30. 1 nginl and <§3.&
Diabeted hibdory%%23. 3 18192 10.3 1.9 16.7 3BP at scriedni ng, motdy
Mitral rdpdiitstion23. 3) 1283 4 (16. 8).0 150. 3 (L9.5) 14628 (18.7)36.7
Atrial fibdlffién/ (1I2@er5% @R 53. 9 (U6. 8) 56459(15.8) 566.6 (14.38)8
Ejectiong@iction(<A9%:0% 534448 ( 15. 2) 48kr um cr éabi ni ne, 68/ dL 1. 455.6
Hospitaligd y AHF2n ( 0. 52)9 51. 3 (0. ?2)5 1.3 (0.33)1 1.3 ((21.3%)

prior year, % 30.6
NYHA class,%

| 3.3 0.0 0.0 0.0 4.1

11 26.2 35.0 14.3 21.6 10.2

Il 37.7 425 40.5 35.1 44,9

v 19.7 12.5 333 37.8 28.6
NT-pro-BNP

>2000 pg/mL, % 75.4 70.0 83.3 70.3 714
Troponin >0.1 ng/mL and

<3 x ULN, % 233 18.4 10.3 13.9 16.7

SBP at screening, mmHg 147.5(20.3) 1454 (16.0) 150.3(19.5) 146.5(18.7) 145.5(20.5)
eGFR 53.9(16.8) 56.5(15.8) 50.6 (14.1) 53.4 (22.0) 53.4 (15.2)
Serum creatinine, mg/dL 1.4 (0.5) 1.2 (0.5) 1.3(0.4) 1.3 (0.4) 1.3 (0.5)
BUN, mg/dL 28.3(12.4) 252117y  28.2(10.7)  25.7(10.7)  26.7(10.8)
Sodium, meg/L 140.7 (3.4) 139.9(3.2) 140.4 (4.0) 140.8 (4.1) 139.9 (4.9)
Time from presentation to 9.0 (5.7) 7.5(4.8) 7.6 (4.8) 9.0 (5.5) 8.4(5.7)
randomization, hr [median]  [6.4] [6.0] [6.1] [7.5] [6.6]

Time from randomizationto 1.0(1.1) 0.9 (1.2) 0.6 (0.5) 0.7 (0.4) 1.6 (3.6)
drug administration, hr

Medications 1 month prior

to presentation, %

ACE inhibitor or ARB 75.4 55.0 73.8 75.7 69.4
Beta-blocker 60.7 67.5 69.0 59.5 63.3
Aldosterone inhibitor 27.9 27.5 28.6 29.7 38.8

Results expressed as mean (SD), unless otherwise noted. NYHA (New York Heart Association)
class when last in stable condition; eGFR by sMDRD, ml/min/1.73m?; ULN, upper limit of
normal.
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BUN, ng/dL 28.3 (12.4) 25.2 ( 11.7) 28.2 (10.7) 25.7
(10.7) 26.7 (10.8) Sodium meq/L 140.7 (3.4) 139.9
WO 20021489. 4 (4.0) 140.8 (4.1) 139.9 (4.9) Ti meCT/US2009/044249
presentation to 9.0 (5.7) 7.5 (4.8) 7.6 (4.8) 9.0
(5.5) 8.4 (5.7) random zation, hr [nedian] [6.4] [6.0]
[6.1] [7.5] [6.6] Time fromrandom zation to 1.0 (1.1)
0.9 (1.2) 0.6 (0.5) 0.7 (0.4) 1.6 (3.6) drug
adm ni stration, hr Medications 1 nonth pzlgg 8073 .
' i nhi.bi RB 75. : :
Table £ Orltath O D rEQm Bl REed2, " 00

Al dosterone inhibitor 27.9 27.5 28. Relddn (mcafed) RESUT TS

expressed as reasbd SD) jo unl ess gbherw se ngj ed.” NYFgg

NumbérNNeBubY&REskn Hear t ASSOCI at T on) CTasS Wiern rast T st
Efficagonddlykison;, eGeR by sNDRD, n1/n1q§1.73n12;3pLN, uppejq
Short-leinfOttc@hiesnor mal . Tabl e 3-2 Effect O Relaxin On Primary
% modEraB/ RrKediyar @eios, Rel axi s, (ncg/ kgke) Pl acebe,10 30 100,
better @bfheblatther of Subj ect spos4Ef fi caeyomnal ysphso s 1 40 44 g6
and 243irs L&keBhort -t erm Qut cones: % noderatel y/ markedly
Dyspn@BAQOECRagE% 406594 13. 526082. 4% betder dysppeg-at 6, 1354
from bpseline t5 Daps=0. 04£45¢=0. 2829080. 86 anevg4 hrs f(ggskert) 2338
(VAS;pysfinea AUC Change 16780.13500 325671 2486p=Rkb5 frem3i
DyspnegsaSlef Changt 0 Dd§215+ 2556632688 2898212865 2338227VAS; 6856 +
from bpgefinerty Dav-0t  150=0. 1110929. 16 BZQ 31 Dyspriga AUC 7923
(VAS; opithle 4621 6366 821#0.38227 686653 fr onpha®el i ne p-0.16
Worsemipg Hi thrggh3 1607% 87122000007 79231.8%AS, nmih§%p p=0. 30.2%

Day 5 (75)5. 053 g):o_ 064 p=0. 1&0.75 p=0.29 p=0.40 p=0.15

Length of Hospital Stay 12073 109+8.5 10.2 +6.1 11.1+6.6 10.6 £ 6.6

(days) p=0.36 p=0.18 p=0.75 p=0.20

Day 60 Outcomes

Days alive out of hospital  44.2+14.2 47.0+13.0 47.9+10.1 48 £10.1 476 +£12.0
p=0.40 p=0.16 p=0.40 p=0.048

Cardiovascular death or 17.2% 10.1% 2.6% 8.4% 6.2%

Rehospitalization (KM%; [0.55(0.17-  [0.13 (0.02- [0.46 (0.13- [0.32 (0.09-

[HR (95% CDD) 1.77)] 1.03)] 1.66)] 1.17)]
p=0.32 p=0.053 p=0.23 p=0.085

All-cause death or 18.6% 12.5% 7.6% 10.9% 8.3%

Rehospitalization (KM%; [0.63 (0.22-  [0.36 (0.10- [0.56 (0.18- [0.41 (0.13-

[HR (95% CD)]) t 1.81)] 1.29)] 1.76)] 1.28)]
p=0.39 p=0.12 p=0.32 p=0.12

Day 180 Outcomes

Cardiovascular death 14.3% 2.5% 0.0% 2.9% 6.2%

(KM%; [HR (95% [0.19 (0.00-  [0.00 (0.00- [0.23 (0.01- [0.56 (0.09-

CDP**, t 1.49)] 0.98)] 1.79)] 2.47)]
p=0.15 p=0.046 p=0.17 p=0.53

All-cause death (KM%; 15.8% 5.0% 8.7% 5.5% 10.7%

[HR (95% CD)) ¥ [0.34 (0.07-  [0.54(0.14- [0.41 (0.09- 10.08 (0.26-
1.62] 2.03] 1.91] 2.47]
p=0.18 p=0.36 p=0.25 p=0.70

Results expressed as mean + SD; *For Wilcoxon rank sum test of time to worsening HF through
Day 5; subjects without worsening HF were assigned a value of 6 days; **, by Fisher’s exact test
comparing incidence densities;  Analyses performed on safety population which included one
additional patient (n=38) in the 100 mcg/kg/d group. Rehospitalization included hospitalization
for heart failure or renal failure; KM, Kaplan-Meier estimates of event rate at specified time
period; HR, hazard ratio.
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Worseni ng HF through 21. 3% 20. 0% 11. 9% 13. 5% 10. 2% Day

5 (%* p=0.75 p=0.29 p=0.40 p=0. 15 Length of Hospital
wE@y14®@s9 7.3 10.9 8.5 10.2 6.1 11.1 6.6 ROT/6S2069/614249

(days) p=0.36 p=0. 18 p=0.75 p=0.20 Day 60 CQutcones

Days alive out of hospital 44.2 14.2 47.0 13.0 47.9

10.1 48 10.1 47.6 12.0 p=0.40 p=0. 16 p=0.40 p=0.048

Car di ovascul ar death or 17.2% 10.1% 2.6% 8.4% 6. 2%

rove A sl Py 0.7, (01 (0,02

1.03)] 1.66)] 1.17)] p=0.32 p=0.053 RERiAMcBkRd00D

Al | - cause deat hpigebol8. 6% d 2. 5% 7. 6Fb 10. 9% o370 250
NumbelRglSo5gitdial i zati on (KM4 [0.63 (0.22- [0.36 (0.10-
Efficacy bpblatiqn0. 18- [ G141 (0.1340[HR (95% Cl)]) f31.81)] 49
% of sullje@9t Pag SRE&h] 1.28)] p=0.39 p=0. 12 p=0.32 p=0. 12 Day
No ederi80 Qut cones Cat7dhi ovascubfsae deat h64433% 2. 504 6. 0% 260%
Norale6. 2% (KM/4 [ HR §725% [ 0. 185.00. 00- €200 (0.0@3 [0.23714
JVP<6¢®. 01- [0.56 (07@9- CI)]yzs, f 1.29%] 0.98Y301.79)]76.6+
Median 2ot} 7Y Hiugeti@ dose5 1780. 046 pH® 17 p=006G3 Al | - éatise deat4
from raffdeivization8o 894 5. 086-8007% 5. 6%6200). 7% [GAR60B5% G@0YZ0P) t  (60-340)
[mg; mqdn8Q1-Q8)107- [0.54 (0.14- [0.41 (0.09- [0.08 (O0.26-
Median ghaggq inpo@)3] 1. 92P 2.47] p=0. 18 p=3N 36 p=E:25 p=0. 2P
weight firgng paselipe gobpve s Sel-&8) neaf4- 598 * FoP-0WD cox 6 710k s (1rd-0.0)
14 [ke; madign QX @3Mp t o worsening HE through Dav 5: subjects

T p<0.08i £ .00 | prODSni- YO HP<BEO efoa¥&lcgradraak wah tst off chenghay S¢ore from
baseling tfpr Gynshi whd@lteenexeation ebthe Gilgpacn rgt (forciidemcdose), or ANOVA
(for bodlewsiight).€§3/P, jughiabytsas preesuker med on saf ety popul ati on

whi ch included one additional patient (n=38) in the

100 ntg/ kg/d group. Rehospitalization included

hospitalization
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for heart failure or renal failure; KM Kaplan-Meier
estimates of event rate at specified tinme period;, HR
whamandesat i 0. Tabl e 3-3 I nprovenent in Signs OPCHESI9/044249
Failure Relaxin (ncg/kg/d) Placebo 10 30 100 250
Nunber of Subjects in Efficacy population 6 1 40 42 37
49 % of subjects at Day 5 with: No edema 47.5 55.0
64.3 f 51.4 * 61.2 t l\lorale3672650d76270|3|7\1/.4
8.6 73.0 76.6 + Median tota
Tableéjl\/ir%?ﬁcgmd‘gg‘é&i %ve?l(s 100 90 + 140 from random zati on
to Day 5 (80-300) (40-200) (60- 360)RAbr@Wke/)00- 340)
Groupmg; nedi an ( Ql- GRideebddi @an _changeo 1M bodypy 2- U - 25
NumbeB oOSubitcts in- Shfdly wel ght from baséline To Day (-4.2-0.0)
Groufs- 4. 5-0.0) (-5.0-®10) (-440-0.8) 424.0-0.09 14 [Kkgy
Seriopsdivase ov€dts (SAB3) t p<0.001; * 0.001<p<0.05; +, .
to Da@ 305<p<0. 20 for W/Icoxon rank sumtest of change in
Patienjg witlearfy(Saviss beld®l i N® (for 3igns), van Eltepen extegsion
30,n6f) t he W I coxon t €$6.4%f or (1diskn et | dedage) , (709%)ANOVA6.3%)
Totaln (FiBper BHREe ).13JVP, j8gul ar vé&hous préssure. Tabl e
Card‘%‘lféll%lr‘éé@ed Adver5s£§2@en2(~:5(l%@l axi 2.4hcg/ kg/ d) G DEDI%)
Ventrplgeisiladen, 34100 250 Nunb&3%f Subj ects ¢n Safet§
Noncﬁﬁj'éﬁﬁ‘:?“@a‘ﬂ MB)42 I8 49 Set (94 adVerse events ( SAEQ)0%)
Hypotepsigns ) (%1 Patlent§vv|th ahy SAEs €0 Day 10 7 7 3 3(430%)
Acuterfe %togfﬁluam ©1L7.95% g 1607% (7.9% (16.B0Ydot a@
Pneu ?l;q;o bf SAEs 13 lglﬁ% 3 @ 3(71%) 0

Bronchms n (%) 1 (2.4%) 0 1 (2.0%)
Urinary tract infection, n (%) 0 0 1 (2.4%) 0 1 (2.0%)
Cerebrovascular accident, n (%) 1(1.6%) 0 2 (4.8%) 0 0

Renal failure, n (%) 1(1.6%) O 1 (2.4%) 0 0
Urinary retention, n (%) 0 0 0 2 (5.3%) 0
Adverse events to Day 30

Patients with any adverse 45 32 25 24 25
events to Day 30, n (%) (73.8%)  (80.0%) (59.5%) (63.2%) (51.0%)
Patients with any AE from Day 6 4 5 2 3

15 to Day 30, n (%) (9.8%) (10.0%) (11.9%) (5.3%) (6.1%)
Renal impairment

Patients with >25% increase in 8 4 9 11 12
creatinine at Day 5 (13.3%)  (10.0%) (22.0%) (29.7%) *  (25.5%)
Patients with >0.3 mg/dL 11 3 7 9 10

increase in creatinine at Day 5 (19.3%) (7.9%) (18.9%) (26.5%) (22.7%)
Patients with >0.3 mg/dL

increase in creatinine at Day 5 4 3 3 4 7

and Day 14 (6.8%) (7.5%) (7.3%) (10.8%) (15.2%) +

*, P<0.05; +, p<0.20.
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Cardiac failure, n (%9 5 (8.2% 2 (5.0%9 1 (2.4% 0 2
(6.1% Ventricular fibrillation, n (%9 01 (2.5%9 00
w@20d0nemrdi ac chest pain, n (%9 0 2 (5.0% O OrpdT/(2009H44249
Hypotension, n (%9 0 0 0 O 2 (4.1% Acute respiratory
failure, n (%9 0001 (2.6% 0 Pneunonia, n (% 1
(1.6%9 0 3 (7.1% O O Bronchitis, n (%9 001 (2.4% O
1 (2.09% Urinary tract infection, n (%9 00 1 (2.4% O
1 (2.09% Cerebrovascular accident, n (% 1 (1.6% 0 2
(4 8% O 0 Renal failure, n (%9 1 (1.6%9 01 (2.4% O
Uinary retention, n (%9 0 0 0 2 (5.3% O Adverse
[00154bve1ﬁnémg© Aasho3® ip&iguesstés] Wpfithe ¢ maelxwéyssseanw@ﬁeszsz 2 13 of

R NG T

all patightslfeceiveddzepe BOrom rdl84in (rBatBRat, (Jét@:n&%lt}( NTrQBNP & g3%er than

o, 0 BRI o g S 0 L

clearanéé@f l@%the(n?tﬁe #&liah), reédvedfhe g’:@ﬁtbﬁ%EﬁeﬂN(F@u@%ha lb'rgélﬂlarxétgrgly,
Day

10 increase in creatinine at
low dOS(age 95/60 rase/day of(rolgximagroyigesl thognortyepid and markeH reéeef 9f dyspnea as
measur@@ﬁé#rg A @%Bﬁ@ﬁﬁ((eh@c%%l?i hx‘%%@? ﬂ%rog?}gi %lfgm J/(e}te‘h gZOI%%dtgg trends
in VAS-pmqukn@rr@@ts [(Bigas4p) pf dwplrlﬂglsalsoAmesﬁmtmdlyl indiFatgdithesthé bdneficial

res,.l nd 13 of
et oy gL GEL DAORASH - 0B R Tl Bl s n
Likert) aaastdpadal racdsoqes OflégnipﬁﬁaSln IhBardﬁaSle&Qﬁtlen% tahBol@h tid dategorical scale
atients receji.ved bg t fr mrelaxmtreatmsnt

(Likert ADPEU S MOrg seppt torﬁa flgél}eé}r inplssal 2@‘568) appears more
sensitive@d gamtﬁnggsth systolic bI ood pressure greater than the
medi an, and patients with creatinine

[00155]  The beneficial effect of relaxin included a reduction of acute cardiac decompensation
events including not only dyspnea, but extra body weight due to retention of fluids, length of
hospital stay, likelihood of hospital re-admission, need for loop diuretics, need for intravenous
(IV) nitroglycerin, and an incidence of worsening heart failure (Figures 14-19). Specifically a
decrease in the incidence of worsening of heart failure compared to placebo was found to be
clinically relevant, while shorter hospital stays and a reduced incidence of re-hospitalization
promises a positive impact in pharma-economics. In addition, there were no apparent adverse
effects on renal function, and there were no safety or tolerability issues. Noteworthy in their
absences were untoward heart rate elevations and symptomatic hypotension in relaxin-treated
patients (see, Figures 20 and 21), which one of skill in the art may have expected of a

chronotropic agent or an indiscriminate vasodilator.

[00156] Conclusion. This is the first prospective study to examine the effects of [V relaxin in
patients with acute heart failure (AHF), presenting with systolic blood pressure greater than 125
mmHg and mild to moderate renal impairment. Treatment with relaxin was associated with
significant improvement in dyspnea that was substantial in magnitude, rapid in onset (within 6

hours), and sustained to 14 days. Treatment with relaxin was associated with trends toward
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cl earance of |ess than the nedian, received the
greatest benefit (Figures 7-1 1). Surprisingly, a |ow
waelewageesd 30 ny/ kg/ day of rel axin provi ded thBCTDS1009/044249
rapid and marked relief of dyspnea as neasured using a
7-point Likert score (Figure 12). Across al
relaxin-treated groups, the trends in VAS neasurenents
(Figure 13) of dyspnea al so unexpectedly i ndi cat ed
improb/&aént i | f re
p oer ol ot gtr}]'@[eﬂﬁ{ohﬁﬁ@:hﬁﬁgl e%ﬁbcagtfs Tglygm%gigﬂs ﬁ%eﬁp[}?fﬁﬁ‘f dn-hospital
worsepigagf et féiilkl@r bylgthloé stanccenhcmiscm&asiaatesr &ﬂqoﬁﬂﬁnih@l@n k60 days,

t | t h th t I I
o 18R LALE, ORI SLBRISD L oL S0t 62l KL

relax1mg1ro|up, atltlheugirsdlmﬁaﬂ bus s@hlger (AR wap p&ANSIHTRY eﬁldsl@@%({‘gj/lé@d doses of
rdamn ate chan 500155 The beneficial effect o
oI} R RS PUa MG [OTCHaLE AFH Biiols dentifid in thi
smdydeconpensatlon events including not only dyspnea, but
extra body weight due to retention of fluids, length
of hospital stay, likelihood of hospital re-adm ssion,
need for |oop diuretics, need for intravenous (IV)
nitroglycerin, and an incidence of worsening heart
[00157]ai Marieud Mb&fERTnd dndl DriatiSREF
h %g? i.nci dence of morsenfﬂg of tﬁ%@?&%¥ Qﬂg$£5§§FM3agamnuo
those skyled)in therswt wiskout denagtingdrase thelscopecal Isglrlt ef th dn;tl,osmhl A&hough
the diseldQur duce i
eh hg?%sl I%Haéﬁ ?E%?‘F%‘fmh%)rég'?n&gg% a/ét%%gec:l I Q/rg errﬁ‘ggglgocihﬁ]ents it should
be undﬁﬁmoﬁgheéﬁmmmmshoulmn(adﬂluhdmy lm{lfe& tEsuoR IsBedific EHRRRE !,

a ects renal, function, and there were no
Indeedé g%’r?dﬁ %10% t{ %r}saqg n}P (f crfbgg ades g carngpe Ayt thydiselasure, which are
unders&imdény@lﬁ&e wEitied hhrth@hi\@ﬁl@ ineAddd th Bt RiBlavatds g@%f ﬁQQIalms

synptomatic hypotension in relaxin-treated patients

(see, Figures 20 and 21), which one of skill in the

art may have expected of a chronotropic agent or an

i ndi scrimnate vasodilator. [00156] Concl usion. This

is the first prospective study to exanmine the effects

of IVrelaxin in patients with acute heart failure

(AHF), presenting with systolic bl ood pressure greater

than 125 mmHg and mld to noderate renal inpairnent.

Treatnment with relaxin was associated with significant

i nprovenent in dyspnea that was substantial in

magni tude, rapid in onset (within 6 hours), and

sustained to 14 days. Treatnment with rel axi n was

associated with trends towardi nprovenent in other

i mportant clinical endpoints, including signs of heart

failure, in-hospital worsening of heart failure,

| ength of stay, cardiovascul ar death or

rehospitalization at 60 days, and 180-day

cardi ovascul ar nortality. These effects were nost

marked in the 30 nctg/ kg/d rel axin group, although

simlar but smaller trends were seen with 10 and 100

ncg/ kg/ d doses of relaxin. There were no concerning

safety signals for relaxin in AHF patients identified
inthis
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study. [00157] Various nodifications and vari ations of
the present disclosure will be apparent to those
W@ Rkiobl1iedse n the art wi thout departing from t hePGDURM®09/044249

and spirit of the disclosure. Although the disclosure

has been described in connection with specific

preferred enbodi nents, it should be understood that

the clains should not be unduly Iimted to such

speci fic enbodi nents. | ndgedn,various nodifications of

the descri bed nodes for carrying out the disclosure,

whi ch are understood by those skilled in the art are
We cldimt ended to be within the scope of the clains. CLAIMS

cl a r al.ly active rel axin for .
(6ot 2 Bhardien PG APF et g n el T elof fediafing Slsnca ina
humanssubjeeict . 2. The pharnaceutlcally active H2 relaxin as
claimed in claim1, wherein the dyspnea is dyspnea

ass O CiBicgMatthdcbutRally BctR@AIX refainl ddlc@idedint dl@mSIUhefein the
in a hypertensiyve or nornotensive state at the onset
dyspne&fls g %é‘?

SPRIAICRWItT A hesFfalg e eRL R ISYblgid s ipe hppertensive or

normofeﬁglaé(bt&e%?th%loﬂbé?%@th%mn&lln(ﬁl' m 1, wherein the subject has
dyspnea associ ated with acute deconpensated heart

fﬁ' | urﬁ)e%grn?atcelhtﬁﬁﬁ)tf la(fm/@ Hoiaind, Qfanﬁ@c{ i @' 1S %EJ&@me subject

. The pharmaceutically active axin as ¢lalne
has dymme@ heepernt8d withecete de¢dmepeasatdddmstt foluee ansicht ddast wik mdma of cardiac
isch q$rdiac ischema is selected fromthe group consisting
cmig. Loy .
a positive troponin test, an abnornal

e P B LD ER AT A S e
one inditin a$ earMBc iseBémiadngtls@red VMO theRouPCRAS AIME 7@ paBNivStropdheh test,

ha ceuticall ctive H2 relaxin as clained in claim
an abnﬁf WEFT&?W %a%u F BEssensa & shasrain. ysreseasq frangribythinis a

posﬁw@ﬁ:ﬁ@ﬁh@lﬂnés@ I\t/IBQes'f ARd8n Qf)no%g%’écﬁoéliW% 9f, of at | east
40% 6. The pharmaceutical ly active %Q rel axin as

of. ai Megheifa@t¥efilcailhRive MISERLA atstaﬁuﬁ €% dim! 45 wherelnI the subject

nornnten3|ve or hypertensive. arnmaceutica
has a left yengrécul ejestion fractivg i thairaned of ﬁO%l ta|4ﬁﬂ/olpr w@eteestmm%he
subj ect has acute deconpensated heart failure and a
|ef t  Vidatpharaceuticelleadtive hi2frelasinias nlaghedain angakkim &pebirein the

suMem%Pﬁ&nﬁ IEH%SFE%%$%?§UtI0a||y active H2 relaxin as

\
Wher ei n” t he subj ect
7. The pharmaceutically active H2 relaxin as claimed in claim 1, wherein the subject
has acute decompensated heart failure and a left ventricular ejection fraction of at least about

20%.

8. The pharmaceutically active H2 relaxin as claimed in claim 7, wherein the subject

has a left ventricular ejection fraction in the range of about 20% to about 40%.

9. The pharmaceutically active H2 relaxin as claimed in claim 8, wherein the subject

has a left ventricular ejection fraction of at least about 40%.

10.  The pharmaceutically active H2 relaxin as claimed in any one of claims 7 to 9,

wherein the subject is normotensive.
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has a left ventricular ejection fraction in the range
of about 20%to about 40% 9. The pharmaceutically
W@eioie6s® rel axin as clainmed in claim8, whereCTUs1v69/044249
subject has a left ventricular ejection fraction of at
| east about 40% 10. The pharnmaceutically active H2
relaxin as clained in any one of clains 7 to 9,
wherein the subject is nornotensive.1ll. The
phar ma ' : [ ' L ai med i n
one of Ty BB VAR, LY, ERV LRl i TESne ool 7 0,
wherefpythe subaens ishypertéhsiva. phar maceutically active H2 rel axin
for use in a nethod for treating acute deconpensated
héart Aghhumaseitivaby buivehi2sulkindbr usatie s icthodHer Baakihg edute
t ecompensat ed heart, failure and a systolic
decorii s R B e cuF oy e B R e B Frpopgnseed
heart fattro@dd @ oyquslicsSodastedstiesifar lefd 12 Hmnt Rl Sldaniereit thetri&hod
subject.in an amunt effective to reduce their
comprysgs ﬁ‘gglﬁr%%“g\kk:ﬁ‘é% FRlHGN Ioeths pubpest Inaneamonst effggive to reduce their

in-hosPRAMWIRGR g Headt eMugct i ve H2 relaxin as claimed in claim
12, wherein the in-hospital worsening heart failure

COITPI | BIRSyHAARa Rt dTRY gctgfehﬂ@x{eﬁﬁm DA% ﬂle&aigﬁﬁzg gvrhftex%fn the

i addi tional intravenous therapy to treat sa
in-hospisgl Wpreeningdeart fadluraweaimaisecae os nppoot wakerin@dtshhcagneedrior
dditi ' rt. of bl ood .pressure. 14. The
it RE e o EORP Bl YRR Bl @t P SR aF SIS strorai
breathibg, andheeed far ntdebarsedd peporthddlody ppRQAC.r equi ri ng
hospi talization and pul nonary congestion as defi ned by
t hﬁk; pr Hﬁ:th aﬂnamfeutidatlﬁﬁﬁtvietHZiﬂelanﬁell li&la@rﬂe@in@]‘ﬁﬁtll wherein the
. radi ograph. 15. A pharnmaceutically active H2 relaxin
subject @45 defg@eg ﬁeqéi”%th‘?é%lta?'@“of‘raééﬂ‘ kmpnaircasesiien apdatinad byjthe
jhect, wherein the subject

presenBe8f ihtestitihid@mia Bn @ AR SRRECT
has acute deconpensated heart failure and a | eft

vent r i&Hhﬁha@éu@i@ﬁliyﬁ;&ggé ?gtrélgﬂn ®r u@% in fﬁ%&o@?&g};etaﬁg/ te

and wherein the me nprises adm nisterin
decompensaiefl Rearbiailis in abpmen sybjecanvhensiu e sebjtedias vaitd decompensated

heart ShiRAMSS Ao t failure s,on or :
= Qynpton1Fﬁ‘?ﬁ@kgﬁﬂﬁéﬁﬁﬁfﬁﬁbﬁﬁﬁé“éa%ﬁﬁﬁ%éﬁ?%@ﬁ?ﬁ’em"lme
methodeampréses-@dmipisgexing thesHZ reddximeth the sublj@i M shfamoMies Bickivé Beduce at
subj ect s,a left ventricular ejection fraction of at
kago?%%%gﬁzﬁ&gakﬁ?m%%gr%WH?WﬁGEM SEFfly active H2 rel axin
claimed in claim 15 or claim 16, wherein the at
st Re aetietn Rl ¢ r B Sl Rloureicyimimrie. wheren th
subjectGRERNE (S &S dfar @fecti®Y Radonloln gt 184sPHP,CONSI St i ng of
dyspnea at rest, orthopnea, dyspnea on exertion,

edema,The @hﬂ%ac&lﬂicﬁ'[%n@ﬁi)&e H2 relaxin as claimed in claim 15 or claim 16,
wherein the at least one acute heart failure sign or symptom comprises one or more of the group
consisting of dyspnea at rest, orthopnea, dyspnea on exertion, edema, rales, pulmonary
congestion, jugular venous pulse or distension, edema associated weight gain, high pulmonary
capillary wedge pressure, high left ventricular end-diastolic pressure, high systemic vascular
resistance, low cardiac output, low left ventricular ejection fraction, need for intravenous diuretic
therapy, need for additional intravenous vasodilator therapy, and incidence of worsening in-

hospital heart failure.
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congestion, jugular venous pul se or distension, edema

associ at ed wei ght gain, high pul nonary capillary wedge
w@e@ssuwssy high |eft ventricul ar end-di astol i CPCT/US2009/044249

pressure, high system c vascul ar resistance, |ow

cardiac output, low left ventricular ejection

fraction, need for intravenous diuretic therapy, need

for additional intravenous vasodil ator therapy, and

iTESé mgﬁerﬂ%@ga‘%pgqagfw%w éﬂag%na gga%l e wgn%rem the

subjecclsalonmlt?nswermrlzypmetnheesubj ect IS nornotensive or
hypertensive. 19. A pharnmaceutically active H2 relaxin
f 8. usé pharmacemichibdadiior Horrelakinrfor e Ui £ ndeodTparadhgacute

fail e i.n human, .subj ect e|n t he subj ect
deconipEaled 12t Bt B o hu B Qo biects b Rarein (bR bses s ARes pcqmpesated
heart faRiird %dﬁﬂféﬁdﬁh SRIARKY dUn§IrREY J¥ehihiBRrif @It @ thdW®ibject in an
su%;ect in an anount effective to reduce diuretic use

amoury GHpetlyc 4 Frdups dinmetic pegduring a hpppitapstay-maceut i cal | y
active H2 relaxin as clained in claim19, wherein |oop
d?r et The Rhaemasarticay epe cHbsisiaxtn asslaped & ¢laiutiestherzin loop

dlureuﬂﬁl@em gqﬁgﬁ&&,ltg%é{ (s AQhiye H2 relaxin as claimed in

c aim 2 elrn oop luretic use is reduced by at

st #%Q {ce@tlclaﬂ ga%eﬁg Pa] in e?s%lalr-nrec(i3 n clalm OI’ rv]vhgliegi ll%op

ar mace t| ca as cl
diuretl@ uge iswtrkiced by htd@qst tHi% oe¢ri acl duday pesnod.educed by at | east
20% over a 14-day period. 23. The pharnaceutically
atk.i VeTl‘rdZ)hlaE!h&mhtiI:aﬁﬁ adihvaiHegtlaixin @l cddime® i, clael iewheleolpop

t b | 30% 14-d
diurer Syl £ st el f e SR @iayuf%%% tive bD relaxin o
wh th
S oethe e GRENS herfie LR ints it M T4 2ot heeindpop

diuretit @8sis rédi¥ed Bbat 1dREIWHBVErACELAIYGRLbY,. active H2 rel axin
as clainmed in any one of clains 19 to 24, wherein the

SUD] eClhel phaf@dcBRMI@NS bt eQ2 Jélé@ﬁ{és%mm%!@m #9-ond BEclaims, 19 t0 23,
pharmaceutically active H2 relaxin as claiimed in claim

Wherele thegubjest ha 2 left yenriquiar eigcaparagionrof ot lepsid0%, wher ei n
t he subJ ect has a systolic blood pressure of at |east
about ThEpharmadguticatty adtive Hirralawincs elaimed Imanaong vectkimns 19 to 24,

wheren‘h? @g{}b AR “%%F“%?b |&ngg eﬂ%f gedl ng claim wherein the

ubj ect 1s rena 28. The pharnmaceutically

afﬁt ' Vel“h'é'%hﬁt%a%éﬁtﬁaﬁyc‘ a&lv@'@r@lakﬁl a%lcfﬁllmec?m clalme()r, c'axmt]B, claim 11,

claim 18 or claim 25, wherein the subject has a systolic blood pressure of at least about 125 mm

Hg.

27. The pharmaceutically active H2 relaxin as claimed in any preceding claim,

wherein the subject is renally impaired.

28.  The pharmaceutically active H2 relaxin as claimed in claim 27, wherein the

subject has a creatinine clearance in the range of about 35 to about 75 mL/min.

29. The pharmaceutically active H2 relaxin as claimed in any preceding claim,

wherein the subject has dyspnea requiring hospitalization.
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subj ect has a creatinine clearance in the range of
about 35 to about 75 nL/mn. 29. The pharmaceutically
WwW@ewpaees? rel axin as claimed in any precedi ngPCT/EB2009/044249
wherei n the subject has dyspnea requiring
hospitalization.30. The pharmaceutically active H2
relaxin as clained in any preceding claim wherein the
H2 relaxin is adm nistered to the subject for at |east
24, hou e e H2 re as
?O s rrEJgﬁ? %Jagﬂ%;&ﬁtrng%lg gﬁ&e IH% ¥e‘f% IL X ce}glmeg n% Ia]né/ R_&ce?qu e}nﬁn,
whereinstha th2irafasings aﬂnmmtdrdfdetoshﬂaguémtt ffoo at laztst beasirs 48 hours.
32. The pharmaceutically active H2 relaxin as cl ai ned
| Bl.anyTigr ﬁmedhd&gtlcdll&iamwd/ﬁfnkre@m ad@aitied irlehraXiréceldfg claim,
stered ect atwgn I ntravenous i nfusion

the bj
Whef%t?‘"%ﬂzﬁeleﬁ@ s ARG R SR T RgPRhg® FePabout 960
33. The phar euti cal | actlve H2 rel axin
o ol e e AV Ut 19 aiBe b e claim,

whereﬂﬂﬂb BlQSEl@ilﬂds AdnihRer&ubitRCdubRE ﬁ@n '1rmarv@1¥(ﬁ1@ %&brﬁa&’én‘n%‘e range
rate in the range of about 10 ng/ kg/day to about

of aboy ) (g’ kig(glay t@@boq"r?é%'ﬁ&rgﬁ%eutl cally active H2 rel aX| n
as clainmed in claim33, wherein the H2 relaxin is
adfri ni Shecphagmageutigally aetiveidhslexin asf ks med iy dmm 3% wthieesin the H2

relaxit %rﬁgﬁnhlﬁgteég?djfhe§9tpl C&F%{ ﬂﬁX e'ﬁglésal }on]igt(e)l / d%¥ﬁ% t

har nace rel'axith as
10 ugﬂ(g/deywabDBGZSOwkgéf@day the H2 relaxin is adm ni stered at
an intravenous infusion rate of about 10 ng/kg/day, of

aB)‘b ut B phgtkapedidoa)ly aétivaldéitelak@Dasnaldigd dﬂylamDB, @fherein the H2
active

250 kg/ day. 36. .The harnaceut|
elanif g Ay P Ao B e oG R S ef sl ke t
about 1@ @y¥kgdays adm ni stered at an intravenous infusion
rate of about 30 ng/kg/day. 37. The pharnmaceutically

agy.i veTHdphapha$iticadls a&ihvdi HER dxth AMWYaiREE FEdAiRG3 £ WAk the H2
wherein reduction in dyspnea is statistically

relaxingis gdminigtergd akan igtransnpws infusien rathef dheset 0 pe/ke/deaoiebitut
30 ug/ﬁé/day'r 'a?amu@ﬁé%i&gu%/wlow %u Y& @%%g%yaxu n as claimed

I'h any precedi erern ion in dyspnea

| %St aﬁ#e%h'aﬁﬁelc@(ﬂc%llgggtweg‘rﬁﬂtela% a]szcl ?(5 i & 1me_{5 { rP)greml_‘ﬁe H2

onset of ‘treatnent rraceuti cal act

relaxiny igladmimstersd efl ai ineavenousanfpsion emedf at@ucli(augrkg/wﬁ}er ein
reduction in dyspnea is statistically significant at
637.12 H’rﬂ:d)haldnd’cemrcsllﬁﬁcttme Hhela&ﬁs&tclaihﬁed fnesly pedteding Olaim,

arna eutica rel clainmed _in
wheremr{edlgp 8’2:&1 yﬁﬁne&l%?t stlcesl y 51gm 1cant at 6ahours a{}ter the onset of treatment.

38. The pharmaceutically active H2 relaxin as claimed in any preceding claim,

wherein reduction in dyspnea is statistically significant at 12 hours after the onset of treatment.

39. The pharmaceutically active H2 relaxin as claimed in any preceding claim,
wherein reduction in dyspnea is statistically significant at 6, 12 and 24 hours after the onset of

treatment.

40.  The pharmaceutically active H2 relaxin as claimed in any preceding claim,

wherein reduction in dyspnea lasts for at least about twice the duration of treatment.
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wherein reduction in dyspnea lasts for at |east about
twi ce the duration of treatnent.4 1. The
w@b@pmeseut i cal |y active H2 rel axi n as cl ai medP¢Tusioad/on4249
40, wherein reduction in dyspnea lasts for at |east
about 4 tinmes the duration of treatnment. 42. The
pharmaceutically active H2 relaxin as clainmed in claim
41, wherein reduction in dyspnea | asts for at |east
a@PUt ? et T(']tent?caﬂ aﬁ\;eﬁb xﬁr{fs%tkﬂ%né néllg’lm 4d1 wherem reduction
pharnace rcally ac ve re ' as claifed
in dyspeadasth flogatdbast ahounth Gmes metduatmtohnelatmbsto r educes t he
body wei ght of the subject by at |east about 0.5 kg
odar aTHﬂptdayaq@euidaﬁyl active. HT tebaxphasrdieimed in daild 41, adeiewereduction

. H2 rel n .as any pre edln claim wherein
in dysprca l%ﬁ%g lFa&I%’ &L,g?ﬁlés gﬁ d?fépopl f{e%'?’ Yeat h or
talization of the subject b least 50%
o phbihteE ety atib o i HSme pascrae cim.
wherel tBé fethdd alWh @ERICEs thOBodiBL &Ikt JrauesR et fQsddbul d O Sk overa
of rehospitalization due to heart failure or renal
14-day pgioflf i ci ency. 46. The pharnmaceutically active H2
relaxin as clainmed in any recedln claim wherein the
it hod!hegthareasertirally ggrivedy? relaxkn asfe azmdﬂrmnamqﬂeémg claim,

whereﬁixe(ﬁé Prefibd tra)%c pé &6- tda)szlﬁgj‘" % reEPllg%H{ah?aQ oh 011?he sﬂi%ct by at least

phar maceut i ca l'y active aX| n

50%. preceding claim wherein the met hod reduces the
180-day risk of all-cause nortality of the by at | east
about DEIphanBaceiivallp haivedtewetaxoeds Jaimed invaaib24; elhascimthe

L T TR L TR

b at one da har utically active
. o1 LR Gy ot 1 Do G (0 reeaieh £

whereinhiRe ﬂi@ﬂqb@@ed@b&%@ 0P yS@sk ALERIYvEIcAlak Btk Of thB eubﬁwab%t least
an antihypertensive drug. 50. The pharnaceutica

about J%i yve H2 relaxin as clained in claim49, wherein the

anti hypertensive drug is selected fromthe group
cHhsi stherhappacgutically petvsHE rebetineasetaimed il any pegesding claim,

wherei?lemé_ ﬁl@tht)é( _r&lﬁt:ésrfge ‘;’%OQ r‘?sQQ)@'aﬁtcﬁuSﬁ mortallty of the téy at least about 25%.

angl otensi n-converting enzyne | nni bit

rec I
i ot (Rl OGNS pe R R e !"Va‘é*§ cef'f‘ﬁ%da'm
whereiagheinaihn® cedupesghasu s 0s hodpaalédation kagliofis@y ibg ai kast one day.
furosem de. 52. Use of a pharmaceutically active H2
r4. axiTheiphamlrEeemtta;auy aatvaH? ofaxm ayethimadrdndny fpegceding claim,

treati spnea.in a human suhj ect.. : .
wherein the metﬂgd l%o Bomprlses a(?mmlstermg to me subject an antihypertensive drug.

50. The pharmaceutically active H2 relaxin as claimed in claim 49, wherein the
antihypertensive drug is selected from the group consisting of vasodilators, adrenergic blockers,
centrally acting alpha-agonists, angiotensin-converting enzyme inhibitors, angiotensin II receptor

blockers, calcium channel blockers and diuretics.

51. The pharmaceutically active H2 relaxin as claimed in claim 50, wherein the

diuretic is furosemide.
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53. Use of a pharmaceutically active H2 relaxin in the
manuf acture of a nedi canent for treating acute
walewompwasat ed heart failure in a human subj ecPCT/US2009/044249
wherei n the subject has acute deconpensated heart
failure and a systolic blood pressure of at |east 125
mm Hg. 54. Use of a pharnmaceutically active H2 rel axin
in t he manufacture of a nedicanent for treating acute
f on‘pgg e[%a cheﬁltl{waﬂg latl:ltr ¥ H?r % WiEhe #Ptggﬁﬁfe of a medicament
ereln e su acut e eco ensa
mrudmmgdmmn@mdaaumeﬂBMyemtr|cular ejectlon fraction of at
| east about 20% 55. Use of a pharmaceutically active
H33.r el Eixéd of MrmReamaillbyim\retMEéﬂakﬁh wrth@miiufhdiere of a medicament

f
o LR o808 FREL SRR, L0 L SOLLPG (), SUSREEE

deconfpRhdatidehehf fAlURIARITG S4Bli€6lood PRA5RE B dthass 1l BatHhas
acut e deconpensated heart failure and a systolic bl ood

PEL£SSUUSe & a pHarth&R&ticalls acti® HifrelKlin fnGhe AGMIEcture of a medicament
deconpensated heart failure in a human subject,

for tregegr asue deRemBesRied hearalgilure in @ hamemsybiass athetrimdgrsubject has acute
decon{;@hga%gd @ Gai (r)% ﬁdta N r\‘/&rﬁthQMLnaeﬂecwoﬁ Gk O8h cffra‘rflfetaét%gmﬂf%%.

east a out

55. Use of a pharmaceutically active H2 relaxin and an antihypertensive drug in the
manufacture of a medicament for treating (a) dyspnea in a human subject, (b) acute
decompensated heart failure in a human subject, wherein the subject has acute decompensated
heart failure and a systolic blood pressure of at least 125 mm Hg, or (c) acute decompensated
heart failure in a human subject, wherein the subject has acute decompensated heart failure and a

left ventricular ejection fraction of at least about 20%.
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